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Dear Sir,

Contract No. HY/2003/04
Improvement to Castle Peak Road between Ka Loon Tsuen and Siu Lam
- Epvironmental Monitoring and Audit Manual (Reyision 0)

Further to our review of the EM&A Manual (Rev. 0), we are pleased to verify the report i
satisfactory subject to the amendment of the “Table of Contents" to include the Landscape an
Visual section in the report.

Should you require further information, please do not hesitate to contact us.

Assuring you of our best attention at all times.

Yours faithfully,

for and on behalf of
MATERIALAB CONSULTANTS LIMITED

f -

Joseph Poon
Independent Environmental Checker

JP/cy
c.c. Highways Department - Mr. N, Kaneshamoorthy (Fax no. 2714 5289)

Ove Arup & Partners Hong Kong Limited - ir. Philip Holmes (Fax no. 2865 6493)
Gammon Skanska Limited - Mr. Andrew Kwan (Fax no. 2435 5211)
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1.1

1.2

1.3

1.4

1.5

1.6

INTRODUCTION

Background

Gammon Skanska Limited (the Contractor) was commissioned by the Highways Department
(HyD) to carry out Improvement to Castle Peak Road between Ka Loon Tsuen and Siu Lam
(the Project) under Contract No. HY/2003/04. Maunsell Environmental Management
Consultants Limited (MEMCL) was employed by the Contractor as the Environmental Team
(ET) to undertake the Environmental Monitoring and Audit (EM&A) works for the Project.

According to Part 8 Clause 8.2.2 of the Employer’s Requirement, a specific Environmental
Monitoring and Audit Manual was prepared on behalf of the Contractor to satisfy this
Condition.

Proposed Construction Activities and Project Programme

Construction of Improvement to Castle Peak Road between Ka Loon Tsuen and Siu Lam forms
part of the Government's plan to improve the traffic capacity of Castle Peak Road to cope with
the traffic demand generated from the population growth in the Northwest New Territories. The
improved Castle Peak Road can also act as a relief route for Tuen Mun Road. The Project
involves:

e Widening of a 1.1 km of Castle Peak Road between Ka Loon Tsuen to Tai Lam Kok on its
seaward side from a single carriageway to a dual 2-lane carriageway;

o Construction ofanew dual 2-lane viaduct approximately 0.8 km long from Tai Lam Kok to
Siu Lam with low noise road surfacing;

e Provision of a 3.0m wide footpath on both sides of the road between Ka loon Tsuen and Tai
Lam Kok;

e Provision of a 1.5 m wide amenity strip on the proposed seaward side footpath between Ka
Loon Tsuen and Tai Lam Kok;
Reconstruction of the pavement of Castle Peak Road between Tai Lam Kok and Siu Lam;
Construction of about 1.1 km of seawall between Ka Loon Tsuen and Tai Lam Kok and
reclamation of about 0.8 hectare of land at Tai Lam Kok for the road widening;

e Reprovision of existing legal run-ins and appropriate modifications to junction affected by
this road improvement scheme; and

e Associated slope works, natural terrain hazard study and the associated hazard mitigation
measures, roads and drainage works, traffic aids, street furniture and public lighting,
utilities works, environmental mitigation measures, landscape and other ancillary works.

The layout of the work site is shown in Figure 1.1.

The construction activities were scheduled to commence in March 2004. The project
programme is provided in Appendix A.

Purpose of the Manual

The purpose of this EM&A Manual is to provide information, guidance and instruction to
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1.7

1.8

1.9

1.10

1.11

1.12

1.13

personnel with environmental duties and those responsible for undertaking environmental
monitoring and auditing work during the construction and operation phase of the Project. It
provides systematic procedures for the monitoring and auditing of potential environmental
impacts that may arise from the works.

This EM&A Manual details the EM&A programme for the construction and operation of the
Project. The EM&A programme provides the means by which feed-back on the project’s
compliance with the recommended mitigation measures and the environmental monitoring
programme are provided to the Contractor, Supervising Officer’s Representative (SOR), HyD
and Environmental Protection Department (EPD).

This EM&A Manual provides a description of the organisational arrangements required for the

- EM&A programme, stipulation of the scope of monitoring (e.g. air quality, noise and water

quality etc.), the parameters to be measured (e.g. 1-hour and 24-hour Total Suspended
Particulates, Laeqsomin and Suspended Solids etc.), the frequency of monitoring and actions to
be taken in the event of exceedances of the environmental quality performance criteria. This
EM&A Manual also outlines guidelines for construction phase site inspections as a means of
identifying and resolving problems, and the associated reporting requirements. Moreover, this
EM&A Manual makes recommendations on mechanisms for ensuring that the mitigation
measures which have been recommended for the design stage are fully and effectively
implemented.

This EM&A Manual is an updated version of the EM&A Manual as provided in the Project’s
EIA final report.

The EM&A Manual is a dynamic document that will be reviewed and updated (as necessary)
during later stages of the Project.

Objectives of the EM&A Programme

Construction impacts resulting from the implementation of the Project have been assessed in
the EIA report. The Report also specifies the mitigation measures that need to be implemented
to ensure compliance with the required environmental criteria. These mitigation measures and
their implementation requirements, are presented in the Environmental Mitigation
Implementation Schedule contained in Appendix B of this EM&A Manual. In order to ensure
that these mitigation measures are fully and effectively implemented, the EIA report
recommends that EM&A should be undertaken for air quality, noise, water quality, waste and
terrestrial and marine ecology issues.

This Manual provides specific details of the EM&A requirements that have been recommended
for the Project to ensure compliance with the mitigation measures specified in the EIA report.

The main objectives of the EM&A programme are:

e To provide a database against which any short or long term environmental impacts of the
project can be determined,

e To provide an early indication should any of the environmental control measures or
practices fail to achieve the acceptable standards;
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To monitor the environmental performance of the Project and effectiveness of the
mitigation measures;

To verify the environmental impacts predicted in the EIA Study;

To determine project compliance with regulatory requirements, standards and government
policies;

To take remedial action if unexpected problems or unacceptable impacts arise; and

To provide data against which environmental audits may be undertaken.

Scope of the EM&A Programme

1.14 The scope of the EM&A programme is to:

establish baseline air quality, noise and water quality levels at designated locations and

review these baseline levels every six months;

implement impact monitoring and inspection programmes for air quality, noise and water

quality;

implement inspection and audit requirements for waste management, ecology and

landscape and visual issues;

liaise with, and provide environmental advice (as requested or when otherwise necessary)

to construction site staff on the comprehension and consequences of the environmental

monitoring data and exceedances;

identify and resolve environmental issues and other functions as they may arise from the

works;

check and quantify the Contractor's overall environmental performance, the

implementation of Event and Action Plans (EAPs), and remedial actions taken to mitigate

adverse environmental impacts as they may arise from the works;

conduct monthly reviews of monitored impact data as the basis for assessing compliance

with the defined criteria and to ensure that necessary mitigation measures are identified and

implemented, and to undertake additional ad hoc monitoring and auditing as required by

special circumstances;

evaluate and interpret all environmental monitoring data to provide an early indication

should any of the environmental control measures or practices fail to achieve the acceptable

standards, and to verify the environmental impacts predicted in the EIA final report;

manage and liaise with other individuals or parties concerning other environmental issues

deemed to be relevant to the construction process;

conduct regular site inspections to assess:

¢ the level of the Contractor’s general environmental awareness,

¢ the Contractor’s implementation of the conditions in the Environmental Permit and the
recommendations in the EIA report;

e the Contractor’s performance as measured by the EM&A programme;

o the need for specific mitigation measures to be implemented or the continued usage of
those previously agreed; and

e to advise the site staff of any identified potential environmental issues; and

submit monthly EM&A reports which summarise project monitoring and auditing data,

with full interpretation illustrating the acceptability or otherwise of any environmental

impacts and identification or assessment of the implementation status of agreed mitigation

measures.
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Structure of the EM&A Manual

1.15 Following this introductory section, the remainder of the Manual is set out as follows:

Section 2 outlines the various parties involved in the EM&A process, and presents the
organisational structure of the responsible parties for implementing the EM&A programme
and their key responsibilities;

Section 3 sets out the EM&A general requirements;

Section 4 details the methodology and criteria, monitoring equipment and locations,
requirements for baseline and impact monitoring for air quality, compliance assessment
and Event and Action Plan (EAP) for air quality;

Section 5 details the methodology and criteria, monitoring equipment and locations,
requirements for baseline and impact monitoring, compliance assessment and Event and
Action Plan (EAP) for noise;

Section 6 details the methodology and criteria, monitoring equipment and locations,
requirements for baseline, impact and post-project monitoring, compliance assessment and
Event and Action Plan (EAP) for water quality;

Section 7 details the audit procedures with regard to waste management issues;

Section 8 details the audit procedures with regard to ecology issues;

Section 9 details the audit procedures with regard to landscape and visual issues;

Section 10 describes the scope and frequency of site auditing; and

Section 11 details the EM&A reporting requirements.
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2. EM&A ORGANISATION

2.1  The roles and responsibilities of the various parties involved in the construction phase EM&A
process are outlined below. The organisation and lines of communication with respect to
environmental management for the Project are shown in Figure 2.1.

2.2  The duties and responsibilities of respective parties are as follows:

Contractor

2.3 The Contractor should report to the Supervising Officer’s Representative (SOR). The duties
and responsibilities of the Contractor are:

e Work within the scope of the construction contract and other contract documents;

e Participate in the site inspections undertaken by the Environmental Team (ET) and the
Independent Environmental Checker (IEC) as required and implement the corrective
actions instructed by the SOR,;

e Take responsibility and strictly adhere to the guidelines of the EM&A programme and
complementary protocols developed by their staff;

e Report all findings of site inspections to the SOR.

Environmental Team (ET)

2.4  The ET should report to the Contractor. The designated ET is Maunsell Environmental
Management Consultants Limited (MEMCL), an independent environmental consultant
employed by Gammon Skanska Limited (GSL). The ET’s responsibilities include:

e Designate an ET Leader to fulfil Condition 2.1 of the Environmental Permit
EP-171/2003/A and Further Environmental Permit FEP-01/171/2004. The ET Leader will
certify or verify any environmental submissions as required by the EP-171/2003/A and
FEP-01/171/2004;

Provide specialist advice on all environmental issues to the Contractor;

Monitor the various environmental parameters as required by the EM&A Manual;
Conduct regular site inspections and investigate and inspect the Contractor’s equipment
and work methodologies with respect to pollution control and environmental mitigation,
and to anticipate environmental issues that may require mitigation before the problem
arises;

e Review the programme of works, in order to anticipate any potential environmental
impacts before they arise;

e Review and comment on the construction method statements provided by the Contractor;

e Audit the environmental monitoring data and report the status of the general site
environmental conditions and of the implementation of mitigation measures resulting from
site inspections;

e Report the EM&A results and the wider environmental issues and conditions to the
Contractor and SOR;

Prepare EM&A reports as required in the EM&A Manual and

e TFollow the procedures stipulated in the agreed Event and Action Plans in the event of
exceedance, non-compliance or complaint;
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Supervising Officer’s Representative (SOR)

2.5  The SOR is responsible for overseeing the construction works and for ensuring that they are
undertaken by the Contractor in accordance with the specification and contractual requirements.

The duties and responsibilities of the SOR are:

e Monitor the Contractor’s compliance with contract specifications, including the effective
implementation and operation of environmental mitigation measures and other aspects of
the EM&A programme;

e Instruct the Contractor to follow the agreed protocols or those in the Contract
Specifications in the event of exceedances or complaints;

Comply with the agreed Event and Action Plans in the event of any exceedance; and

e Liaise with the IEC and assist as necessary in the implementation of the EM&A program.

Independent Environmental Checker (IEC)

2.6  The IEC would independently audit the environmental performance of the works. The duties
and responsibilities of the IEC are:

e Monitor the implementation of the EM&A programme and the overall level of
environmental performance being achieved;

Arrange and conduct regular “independent” site inspections of the works;
Provide specialist advice to the SOR and HyD on environmental matters;

e Ensure the impact monitoring is conducted at the correct locations at the frequency
identified in the EM&A Manual,

o Check that the mitigation measures are effectively implemented;

Review and verify the monitoring data and environmental submissions provided by the ET
of the Contractor.
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3.1

3.2

33

34

3.5

3.6

3.7

EM&A GENERAL REQUIREMENTS

Introduction

In this Section, the general requirements of the EM&A programme for the Project are presented
with reference to the relevant findings from the EIA final report and requirements stipulated in
the Permit that have formed the basis of the scope and content of the programme.

Methodology and Criteria

The environmental issues, which were identified during the EIA process and are associated
with the construction phase of the Project would be addressed through the monitoring and
controls specified in this EM&A Manual and in the construction contract.

During the construction phase air quality, noise, water quality, waste arising, ecology and
landscape and visual issues would be subject to EM&A, with environmental monitoring being
undertaken for air quality, noise and water quality as specified under Condition 4.2 of the
Environmental Permit.

During the operation phase, noise issue would be subject to EM&A, with noise monitoring
being undertaken as specified under Condition 6.2 of the Environmental Permit.

The monitoring of the effectiveness of the mitigation measures would be achieved through the
environmental monitoring programme as well as through site inspections. The inspections
would include within their scope, mechanisms to review and assess the Contractor’s
environmental performance, ensuring that the recommended mitigation measures have been
properly implemented, and that the timely resolution of received complaints are managed and
controlled in a manner consistent with the recommendations of the EIA final report.

Environmental Monitoring

The environmental monitoring works throughout the Project period would be carried out in
accordance with this EM&A manual and reported by the ET. Monitoring works would
comprise of quantitative assessment of air quality, noise and water quality impact. Monitoring
would be conducted at the chosen representative sensitive receivers in the vicinity of the work
site.

Action and Limit Levels

Action and Limit (AL) levels are defined levels of impact recorded by the environmental
monitoring activities which represent levels at which a prescribed response is required. These
Levels are quantitatively defined later in the relevant sections of this manual and described in
principle below:

e Action Level: beyond which there is a clear indication of a deteriorating ambient
environment for which appropriate remedial actions are likely to be necessary to prevent

PASO1104\REPORTS\Emam\emam r0.doc 7 MEMCL
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3.8

3.9

3.10

3.11

3.12

3.13

environmental quality from falling outside the Limit Levels, which would be unacceptable;
and

e Limit Levels: statutory and/or agreed contract limits stipulated in the relevant pollution
control ordinances, Hong Kong Planning Standard Guidelines or Environmental Quality
Objectives established by the EPD. If these are exceeded, works should not proceed
without appropriate remedial action, including a critical review of plant and working
methods.

Event and Action Plans

The purpose of the Event and Action Plans (EAPs) is to provide, in association with the
monitoring and audit activities, procedures for ensuring that if any significant environmental
incident (either accidental or through inadequate implementation of mitigation measures on the
part of the Contractor) does occur, the cause would be quickly identified and remediated, and
the risk of a similar event recurring is reduced. This also applies to the exceedances of AL
criteria identified in the EM&A programme.

Site Inspections

In addition to monitoring air quality, noise and water quality levels as a means of assessing the
ongoing performance of the Contractor, the ET would undertake regular site inspections and
audits of on-site practices and procedures. The primary objective of the inspection and audit
programme would be to assess the effectiveness of the environmental controls established by
the Contractor and the implementation of the environmental mitigation measures
recommended in the EIA final report.

Whilst the audit and inspection programme would undoubtedly complement the monitoring
activity with regard to the effectiveness of dust suppression, noise attenuation and water quality
control, the criteria against which the audits should be undertaken should be derived from the
clauses within the Contract Documents which seek to enforce the recommendations of the EIA
final report.

The findings of site inspections and audits should be made known to the Contractor at the time
of the inspection to enable the rapid resolution of identified non-compliances.
Non-compliances, and the corrective actions undertaken, would also be reported in the monthly
EM&A reports.

Enquiries, Complaints and Requests for Information

Enquiries, complaints and requests for information could be expected from a wide range of
individuals and organisations including members of the public, government departments, the
press and community groups.

All enquiries concerning the environmental effects of the construction works, irrespective of
how they are received, would be directed to the SOR and copied to HyD. Procedures for
investigation and handling complaints would follow the procedures set out in Section 10.

P:AS01104\REPORTS\Emam\emam r0.doc 8 MEMCL

T o =

Ny
N

T
[N—,

-~

-~

- K N
—— Ry [—]

E‘ T r “‘] Ty s ) -~ - - . - /,



<

ra
o

— e e

Gammon Skanska Limited Contract No. HY/2003/04

Improvement to Castle Peak Road
between Ka Loon Tsuen and Siu Lam
Environmental Monitoring and Audit Manual (Revision 0)

3.14

3.15

3.16

3.17

3.18

In all cases the complainant would be notified of the findings, and audit procedures would be
put in place to minimise the change of reoccurrence of the problem.

Reporting

During the construction phase, baseline, monthly, quarterly and final EM&A summary reports
would be prepared and certified by the ET Leader and verified by the IEC. These reports would
be submitted to the SOR, Highways Department and EPD. The monthly reports would be
prepared and submitted to EPD within 2 weeks from the end of each reporting month.

During the operation phase, a report to record the monitoring details and results, including the
comparison between the measured noise levels and the predicted levels in the EIA report would
be prepared. This report would be submitted to the IEC, SOR, HyD and EPD within one month
after completion of monitoring.

Cessation of EM&A

The ET would continue to carry out construction phase environmental monitoring and site
inspections until the completion of the construction works. The construction phase EM&A
programme, or any part of it, would be terminated upon approval from the SOR, IEC, HyD and
EPD.

The ET would carry out operation phase noise monitoring within the first year of the road
opening.
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4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

AIR QUALITY

Introduction

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

The objectives of the monitoring for Total Suspended Particulates (TSP) are:

e To identify the extent of construction dust impacts on sensitive receivers;
To determine the effectiveness of mitigation measures to control dust generation from
construction activities;

e To audit the compliance of the Contractor with regard to dust control, contract conditions
and the relevant dust impact criteria;

e To recommend further mitigation measures if found to be necessary; and

Methodology and Criteria

Monitoring and audit of TSP levels would be carried out by ET to ensure that any deterioration
in air quality could be readily detected and timely actions taken to rectify the situation.

The criteria against which air quality (measured as TSP) monitoring would be assessed are:

e The 24-hour TSP Hong Kong Air Quality Objective of 260 pg m™; and
o The 1-hour TSP EIAO assessment criterion of 500 pg m™.

These levels are not to be exceeded at the Air Sensitive Receivers (ASRs).

1-hour and 24-hour TSP levels would be measured to indicate the impacts of construction dust.
The TSP levels would be measured by following the standard method as set out in High Volume
Method for Total Suspended Particulates, Part 50 Chapter 1 Appendix B, Title 40 of the Code
of Federal Regulations of the USEPA.

24-hour TSP levels would be measured by drawing air through a high volume sampler (HVS)
fitted with a conditioned, pre-weighed filter paper, at a controlled rate. After sampling for 24
hours, the filter paper with retained particles should be collected and returned to the laboratory
for drying in a desiccator followed by accurate weighing. 24-hour TSP levels would be
calculated from the ratio of the mass of particulates retained on the filter paper to the total
volume of air sampled. The analysis process normally takes about two days to complete.

1-hour TSP levels would be measured by direct reading dust meter.

All relevant data including temperature, pressure, weather conditions, elapsed-time meter
reading for the start and stop of sampler, identification and weight of the filter paper, and other
special phenomena and work progress of the concerned site etc. would be recorded in detail. A
sample data record sheet is shown in Appendix C.
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4.10

4.11

4.12

4.13

4.14

4.15

Monitoring Equipment

HVS in compliance with the following specifications would be used for carrying out 24-hour
TSP monitoring:

0.6 - 1.7 m® per minute (20 - 60 standard cubic feet per minute) adjustable flow range;
equipped with a timing/ control device with + 5 minutes accuracy for 24 hours operation;
installed with elapsed-time meter with + 2 minutes accuracy for 24 hours operation;
capable of providing a minimum exposed area of 406 cm’ (63 in’);

flow control accuracy: + 2.5% deviation over 24-hour sampling period;

incorporated with an electronic mass flow rate controller or other equivalent devices;
equipped with a flow recorder for continuous monitoring;

provided with a peaked roof inlet;

incorporated with a manometer;

able to hold and seal the filter paper to the sampler housing at horizontal position;
easy to change the filter; and

capable of operating continuously for a 24-hour period.

The ET would be responsible for the provision of the monitoring equipment. The ET would
ensure that sufficient number of HVSs with appropriate calibration kit is available for carrying
out the baseline, regular impact monitoring and ad-hoc monitoring. The HVSs should be
equipped with an electronic mass flow controller and be calibrated against a traceable standard
at regular intervals, in accordance with requirements stated in the manufacturers operating
manual and as described below. All the equipment, calibration kit, filter papers, etc, would be
clearly labelled.

The flow rate of each HVS with mass flow controller would be calibrated using an orifice
calibrator. Initial calibration of the dust monitoring equipment would be conducted upon
installation and prior to commissioning. Five-point calibration would be carried out every two
months.

The flow-rate of the sampler before and after the sampling exercise with the filter in position
would be verified to be constant and be recorded on the data sheet as shown in Appendix C.

Direct reading dust meter capable of achieving a comparable result as that of the HVS would be
used for 1-hour TSP sampling.

Wind monitoring equipment would be provided and set up at conspicuous locations for logging
wind speed and wind direction near the dust monitoring stations. The equipment installation
location would be proposed by the ET and agreed with the SOR in consultation with the IEC.
For installation and operation of the wind monitoring equipment, the wind sensors would be
installed on masts at an elevated level 10m above the ground so that they are clear of
obstructions or turbulence caused by buildings. The wind data would be captured by a data
logger and downloaded for analysis at least once a month. The wind data monitoring equipment
would be calibrated at least once every six months and wind direction would be divided into 16
sectors of 22.5 degrees. The ET may propose alternative methods to obtain representative wind
data upon approval from the IEC and SOR, and agreed with EPD.
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4.16

4.17

4.18

4.19

4.20

421

4.22

423

4.24

Laboratory Measurement/Analysis

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

If a site laboratory or a non-HOKLAS accredited laboratory is used, the laboratory equipment
should be approved by the SOR in consultation with the IEC. Measurement performed by the
laboratory should be demonstrated to the satisfaction of the SOR and the IEC. The ET would
conduct regular audits to determine the accuracy of the measurement results. The ET should
provide the SOR with one copy of the Title 40 of the Code of Federal Regulations, Chapter 1
(Part 50), Appendix B for his reference.

Filter paper of size 8”x10” would be labelled before sampling. It would be a clean filter paper
with no pin holes, and would be conditioned in a humidity controlled chamber for over 24-hr
and be pre-weighed before use for the sampling.

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

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

Two air quality monitoring stations have been identified. The locations of the monitoring
stations are presented in Table 4.1 and depicted in Figure 4.1.

Table 4.1 Locations of Air Quality Monitoring Stations

ASR No. Identity/Description
AM1 Correctional Services Department Married Staff Quarters
AM?2 Temple

The status and locations of dust sensitive receivers may change after issuing this manual. If
such cases exist, the ET would propose updated monitoring locations and seek approval from
the SOR and agreement from the IEC.

When alternative monitoring locations are proposed, the following criteria, as far as practicable,
would be followed:

e At the site boundary or such locations close to the major dust emission source;
e Close to the sensitive receptors; and
e Take into account the prevailing meteorological conditions.

Prior to the commencement of the EM&A programme, the proposed air quality monitoring
stations would be discussed and agreed with the IEC, SOR and EPD. When positioning the
samplers, the following points would be noted:
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4.25

4.26

4.27

4.28

4.29

4.30

e a horizontal platform with appropriate support to secure the samples against gusty wind
shall be provided;
no two sampler shall be placed less than 2 m apart;

o 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;

e aminimum of 2 m separation from walls, parapets and penthouses is required for rooftops
samplers;

e a minimum of 2 m separation from any supporting structure, measures horizontally is

required;

no furnace or incinerator flue is nearby;

airflow around the sampler is unrestricted;

the sampler is more than 20 m from the dripline;

any wire fence and gate to protect the sampler, shall not cause any obstruction during

monitoring; ,

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

e asecured supply of electricity is needed to operate the samplers.

Baseline Monitoring

Baseline monitoring would be carried out to determine the ambient 24-hour and 1-hour TSP
levels at the monitoring stations prior to the commencement of the construction works.
Baseline monitoring would be carried out for a period of at least two weeks with the 24-hour
and three 1-hour measurements taken daily at each monitoring station. General meteorological
conditions and notes regarding any significant adjacent dust producing sources would also be
recorded throughout the baseline monitoring period. Before commencing the baseline
monitoring, the ET would inform the IEC of the baseline monitoring programme such that the
IEC could conduct on-site audit to ensure accuracy of the baseline monitoring results.

Baseline monitoring schedule would be submitted to the Contractor, IEC and EPD for
information and the SOR for approval prior to commencement of the baseline monitoring.

During the baseline monitoring, there should not be any construction or dust generating
activities in the vicinity of the monitoring stations.

In case the baseline monitoring could not be carried out at the designated monitoring locations
during the baseline monitoring period, the ET should carry out the monitoring at alternative
locations which could effectively represent the baseline conditions at the impact monitoring
locations. The alternative baseline monitoring locations should be approved by the SOR and
agreed with the IEC.

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

The baseline monitoring would provide data for the determination of the appropriate Action
Levels with the Limit Levels set against statutory or otherwise agreed limits.
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4.32

4.33

4.34

4.35

Baseline checking of ambient dust levels would be carried out every three months at each
monitoring station, when no dusty works activities are in operation. If the ET considers that
significant changes in the ambient conditions have arisen, a repeat of the baseline monitoring
might be carried out to update the baseline levels and air quality criteria, after consultation and
agreement with the SOR, IEC, HyD and EPD.

Impact Monitoring

The monthly schedule of the compliance and impact monitoring programme would be drawn
up by the ET prior to the commencement of the scheduled construction period and 3 months
impact monitoring schedule would be provided in the monthly EM&A reports. For regular
impact monitoring, a sampling frequency of at least once in every six days would be observed
at all monitoring stations for 24-hour TSP monitoring. For 1-hour TSP monitoring, the
sampling frequency of at least three times in every six days would be undertaken when the
highest dust impacts are likely to occur. Before commencing the impact monitoring, the ET
would inform the IEC of the impact monitoring programme such that the IEC could conduct
on-site audit to ensure the accuracy of the impact monitoring results.

The specific time to start and stop the 24-hour TSP monitoring would be clearly defined for
each location and would be followed by the ET.

Compliance Assessment

Action and Limit (AL) Levels provide an appropriate framework for the interpretation of
monitoring results. The air quality monitoring data would be checked against the agreed AL
Levels as listed in Table 4.2.

Table 4.2 Derivation of Action and Limit Levels for Air Quality

Parameter Action Level Limit Level

24 hour TSP Levelle For baseline level <200 pg/m’, Action level =260

in pg/m’ (Baseline level*1.3 + Limit level)/2

o For baseline level >200 pg/m’, Action level =
Limit level

1 hour TSP Levelle For baseline level <384 pg/m’, Action level =|500

in ug/m3 (Baseline level*1.3 + Limit level)/2

o For baseline level >384 pg/m’, Action level =
Limit level

Event and Action Plan

The baseline monitoring results form the basis for determining the air quality criteria for the
impact monitoring. The ET would compare the impact monitoring results with the air quality
criteria established for 24-hour TSP and 1-hour TSP. In case where exceedance of these criteria
occurs, the ET, Contractor, SOR and IEC would strictly observe the relevant actions of the EAP
shown in Table 4.3.
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Gammon Skanska Limited Contract No. HY/2003/04
Improvement to Castle Peak Road

between Ka Loon Tsuen and Siu Lam

Environmental Monitoring and Audit Manual (Revision 0)

Mitigation Measures

436 The EIA report has recommended air quality control and mitigation measures during the
construction phase of the Project. These are outlined in the Environmental Mitigation
Implementation Schedule in Appendix B of this EM&A Manual. In the event of exceedances or
complaints, the ET and Contractor would be responsible for reviewing the effectiveness of
these measures and for proposing, designing and implementing alternative measures as
appropriate.
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5.1

5.2

53

5.4

5.5

5.6

5.7

5.8

NOISE

Introduction

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

Methodology and Criteria

Noise level measurements would be carried out using the methodology set out in Sub-section 3
of the Annex - General Calibration and Measurement Procedures, as stated in the Technical
Memorandum on Noise from Construction Work other than Percussive Piling (GW-TM).

The construction noise levels would be measured in terms of A-weighted equivalent

continuous sound pressure level (Laeq) measured in decibels dB(A). Leq(30min) would be used

as the monitoring parameter for the time period between 0700-1900 hours on normal weekdays.

For all other time periods, Leg(5min) would be employed for comparison with the NCO criteria.
The two statistical sound levels Lo and Loo; the levels exceeded for 10 and 90 percent of the
time respectively, would also be recorded during the monitoring for reference. A sample data
record sheet is shown in Appendix C for reference.

Monitoring Equipment

The ET would be responsible for providing and maintaining a sufficient number of sound level
meters to conduct the necessary baseline monitoring, regular impact monitoring and ad hoc
monitoring at the agreed monitoring locations.

Sound level meters and calibrators would comply with the International Electrotechnical
Commission Publication 651 : 1979 (Type 1) and 804 : 1985 (Type 1) specification as referred
to in the GW-TM. The sound level meters would be supplied and used with the manufacturers
recommended wind shield and with a tripod.

The calibration of the sound level meters would be carried out in accordance with the
manufacturer's requirements. The sound level meters, including the calibrators, would be
verified by HOKLAS laboratory once per year to ensure that they perform to the same level of
accuracy as stated in the manufacturers specifications. Calibrated hand-held anemometers
capable of measuring the wind speed in meter per second shall also be supplied for the
measurement of wind speeds during noise monitoring periods. The anemometers would be
used and calibrated in accordance with the manufacturers recommendations.

Sound level meters would be calibrated using a portable calibrator before and after each
measurement. The calibration levels would be noted with the measurement results and where
the difference between the calibration levels is greater than 1.0 dB(A) the measurement would
be repeated.

The ET would ensure the equipment be maintained in a good working order in accordance with
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5.9

5.10

5.11

5.12

5.13

5.14

the manufacturer's recommendations with sufficient spare equipment available in the event of
breakdown to maintain the planned monitoring programme.

Noise measurements would not be made in the presence of fog, rain, wind with a steady speed
exceeding 5 ms™ or wind with gusts exceeding 10 ms™. The wind speed would be checked with
the hand-held anemometers.

Monitoring Locations

Based on the noise sensitive receivers identified and stated in the EIA report, representative
noise monitoring locations have been determined in the vicinity of the works associated with
the construction of the Project. Their locations are listed in Table 5.1 and depicted in Figure 5.1.
Prior to the commencement of the EM&A Programme, the proposed noise monitoring
locations would be discussed and agreed with the SOR, IEC and the EPD.

Table 5.1 Locations of Construction Noise Monitoring Stations

NSR No. Identity/Description
NMC1 Correctional Services Department Married Staff Quarters
NMC2 Seamen’s Training Centre
NMC3 Customs & Excise Training School

The status and locations of noise sensitive receivers may change after issuing this manual. If
such cases exist, the ET would propose updated monitoring locations and seek approval from
SOR and agreement from the IEC and EPD of the proposal.

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

e At locations close to the major site activities which are likely to have noise impacts;

e C(Close to the noise sensitive receivers; and

e For monitoring locations located in the vicinity of the sensitive receivers, care should be
taken to cause minimal disturbance to the occupants during monitoring.

The monitoring station would normally be at a point 1 m from the exterior of the noise sensitive
receiver building facade and at a height of approximately 1.2 m above ground or at the height
that has the least obstructed view of the construction activity in relation to the receiver. If there
is a problem with access to the normal monitoring position, an alternative position would be
chosen, and a correction to the measurements would be made. For reference, a correction of +3
dB(A) would be made to the free field measurements. The ET would 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 would be
carried out at the same positions.

Baseline Monitoring

The ET would carry out baseline noise monitoring prior to the commencement of the
construction works. The baseline monitoring would be carried out daily for a period of at least
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5.15

5.16

5.17

5.18

5.19

5.20

5.21

two weeks.

Baseline monitoring schedule would be submitted to the Contractor, IEC and EPD for
information and the SOR for approval prior to commencement of the baseline monitoring.

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 would be noted and the source and location recorded.

Checking for changes in the baseline noise levels throughout the construction of the Project
would be carried out by taking “sample” noise measurements every three months, when no
noisy construction activities are in progress. If significant changes that can be validated are
observed to have arisen, the baseline may be adjusted accordingly after consultation and
agreement with the SOR, IEC, HyD and EPD.

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

Impact Monitoring

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

e One set of measurements between 0700-1900 hours on normal weekdays;

e Measurement(s) between 1900-2300 hours (if there is construction work during the
restricted hours, the frequency and scope of monitoring would be determined by the CNP
application and the Noise Control Authority);

e Measurement(s) between 2300-0700 hours (if there is construction work during the
restricted hours, the frequency and scope of monitoring would be determined by the CNP
application and the Noise Control Authority); and

e Measurement(s) between 0700-1900 hours on public holidays including Sundays (if there
is construction work during the restricted hours, the frequency and scope of monitoring
would be determined by the CNP application and the Noise Control Authority).

Construction work carrying out during restricted hours is controlled by CNP system under the
NCO. The Contractor would obtain a CNP prior to any construction work during restricted
hours. ‘

Compliance Assessment

Action and Limit (A/L) Levels provide an appropriate framework for the interpretation of
monitoring results. Interpretation of monitoring results is undertaken through checking them
against the Action and Limit (A/L) Levels defined in Table 5.2.
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5.22

5.23

5.24

Table 5.2 Action and Limit Levels for Construction Noise

Time Period Action Level Limit Level
0700 — 1900 hours on normal | When one 75 dB(A)
weekdays documented
0700 — 2300 hours on public | complaint is received 60/65/70 dB(A)?
holidays including Sundays and from any one of the
1900 — 2300 hours on all days sensitive receivers
2300 — 0700 hours on all day 45/50/55dB(A)

(1) Acceptable Noise Levels for Area Sensitivity Rating of A/B/C. Reduce to 70dB(A) for schools and 65dB(A)
during school examination periods.
(2) Acceptable Noise Levels for Area Sensitivity Rating of A/B/C respectively.

To account for cases where ambient noise levels, as identified by baseline monitoring, approach
or exceed the stipulated Limit Level prior to commencement of construction, a Maximum
Acceptable Impact Level, which incorporates the baseline noise level and the identified
construction noise Limit Level, might be defined upon agreement with the EPD. This amended
level would, therefore, be greater than 75 dB(A) and would represent the maximum acceptable
noise level at a specific monitoring station.

For compliance checking, after taking into account any adjustments agreed with EPD,
comparison with either the Limit or the Maximum Acceptable Impact Level would represent
the governing criteria for noise impact assessment during the Project EM&A.

Event and Action Plan (EAP)

The ET would compare the impact monitoring results with the noise criteria as defined in Table
5.2. In cases where exceedance of these criteria occurs, the ET, IEC, SOR and Contractor
would strictly observe the relevant actions of the EAP shown in Table 5.3.
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5.25

5.26

5.27

5.28

5.29

5.30

5.31

5.32

Mitigation Measures

The EIA report has recommended noise control and mitigation measures during the
construction phase of the Project. These are outlined in the Environmental Mitigation
Implementation Schedule in Appendix B of this EM&A Manual. In the event of exceedances or
complaints, the Contractor would be responsible for reviewing the effectiveness of these
measures and for proposing, designing and implementing alternative measures as appropriate.

Operation Monitoring

Introduction

As the noise sensitive receivers close to the improved section of Castle Peak Road would be
exposed to traffic noise during the operational phase, a noise monitoring programme was
developed to include noise measurements at NSRs during the peak traffic hour. The programme
would be carried out by the ET to ensure that the traffic noise levels are comparable to those
predicted in the EIA final report under the full provision of the mitigation measures
recommended.

Methodology and Criteria

The traffic noise level would be measured twice within the first year of the road opening.
Measurements would be made in terms of the A-weighted L;, over 3 half hour periods during
the peak traffic hour. A sample data record sheet is shown in Appendix C for reference.

Monitoring Equipment

The ET would be responsible for providing and maintaining a sufficient number of sound level
meters to conduct the necessary operation monitoring at the agreed monitoring locations.

Sound level meters and calibrators would comply with the International Electrotechnical
Commission Publication 651 : 1979 (Type 1) and 804 : 1985 (Type 1) specification as referred
to in the GW-TM. The sound level meters would be supplied and used with the manufacturers
recommended wind shield and with a tripod.

The calibration of the sound level meters would be carried out in accordance with the
manufacturer's requirements. The sound level meters, including the calibrators, would be
verified by the manufacturers once every two years to ensure that they perform to the same
level of accuracy as stated in the manufacturers specifications. Calibrated hand-held
anemometers capable of measuring the wind speed in meter per second shall also be supplied
for the measurement of wind speeds during noise monitoring periods. The anemometers would
be used and calibrated in accordance with the manufacturers recommendations.

Sound level meters would be calibrated using a portable calibrator before and after each
measurement. The calibration levels would be noted with the measurement results and where
the difference between the calibration levels is greater than 1.0 dB(A) the measurement would
be repeated.

The ET would ensure the equipment be maintained in a good working order in accordance with
the manufacturer's recommendations with sufficient spare equipment available in the event of
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5.33

5.34

5.35

5.36

5.37

5.38

breakdown to maintain the planned monitoring programme.

Noise measurements would not be made in the presence of fog, rain, wind with a steady speed
exceeding 5 ms™ or wind with gusts exceeding 10 ms™'. The wind speed would be checked with
the hand-held anemometers.

Monitoring Locations

Based on the noise sensitive receivers identified and stated in the EIA report, representative
noise monitoring locations have been determined in the vicinity of the works associated with
the operation of the Project. Their locations are listed in Table 5.4 and depicted in Figure 5.2.

The monitoring locations were selected according to the following criteria:

e The monitoring locations were so chosen that noise from Castle Peak Road would
dominate; ,

e One high floor and one medium floor monitoring points would be chosen at each location
as far as practicable; and

e Selected monitoring locations would enable monitoring to be done twice within one year
after implementation of the mitigation measures during operation.

Prior to the commencement of the operation monitoring, the proposed noise monitoring
locations would be discussed and agreed with the SOR, IEC and the EPD. When alternative
monitoring locations are proposed, the monitoring locations would be chosen based on the
following criteria:

e Alternative location should be similarly exposed to potential noise impacts;
Close to the noise sensitive receivers;
For monitoring locations located in the vicinity of the sensitive receivers, care should be
taken to cause minimal disturbance to the occupants during monitoring; and

e Operational noise monitoring should be carried out at a distance of 1m from the openable

window and 1.2m above the floor level of the noise sensitive receivers identified in Table
5.4

Table 5.4 Locations of Operation Noise Monitoring Stations

NSR No. Identity/Description
NMO1 Block H of Correctional Services Department Married Staff Quarters
NMO2 Siu Lam Hospital
NMO3 Seamen’s Training Centre
NMO4 Block J of Correctional Services Department Married Staff Quarters
Baseline Monitoring

No baseline operation noise monitoring is required.
Impact Monitoring

Noise monitoring would be carried out at all designated traffic noise monitoring stations. The
following is an initial guide on the traffic noise monitoring requirements during the operation
phase:
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One set of measurements at the morning traffic peak hour on normal weekdays (exact
timing to be confirmed and agreed with Transport Department and EPD);

One set of measurements at the evening traffic peak hour on normal weekdays (exact
timing to be confirmed and agreed with Transport Department and EPD);

A concurrent census of traffic flow and percentage heavy vehicle would be conducted for
the road and the existing road network in the vicinity of each monitoring point;

Average vehicle speed estimated; and

The two sets of monitoring data would be obtained within the first year of operation.

5.39 Measured noise levels would be compared with predicted noise levels by applying appropriate
‘l conversion corrections to allow for the traffic conditions at the time of measurement.

Compliance Assessment

) 5.40 Action and Limit (A/L) Levels provide an appropriate framework for the interpretation of
monitoring results. Interpretation of monitoring results is undertaken through checking them
against the Action and Limit (A/L) Levels defined in Table 5.5.

Table 5.5 Action and Limit Levels for Operation Noise

Sensitive Receiver Action Level

Village houses/Other residential | L equal to or higher than 70 dB(A)
development

Schools/Educational establishments Lio equal to or higher than 65 dB(A)

Event and Action Plan (EAP)

5.41 The ET would compare the monitoring results with the noise criteria as defined in Table 5.5. In
cases where exceedance of these criteria occurs, the Highways Department and Contractor
would strictly observe the relevant actions of the EAP shown in Table 5.6.

Table 5.6 Event and Action Plan for Operation Noise

EVENT ACTION
Contractor HyD

Action  Level | ¢  Notify HyD; e  Liaise with EPD to investigate
being exceeded | 4  provide details of traffic flow and other noise mitigation proposals;

in any of the monitoring condition to EPD. ¢ Implement noise mitigation

monitoring proposals if required.
stations
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6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

WATER QUALITY

Introduction

In this section, the requirements, methodology, equipment, monitoring locations and mitigation
measures for the monitoring and audit of water quality impacts during construction of the
Project are presented.

Methodology and Criteria

Marine water quality monitoring would be carried out by the ET to ensure that any deteriorating
water quality is readily detected and that timely action is taken to rectify the situation. The
appropriate water quality mitigation measures are outlined in the Environmental Mitigation
Implementation Schedule in Appendix B of this EM&A Manual.

The objectives of the water quality monitoring programme are as follows:

e to determine the effectiveness of the operational controls and mitigation measures
employed, and the need for supplementary mitigation measures; and

e to check compliance with relevant WQOs;
Parameters to be measured in-situ are:

e Dissolved oxygen (DO) (% saturation);

e Dissolved oxygen (DO) (in mg L™);

e Turbidity (NTU);

e Salinity (ppt);

e Water temperature (°C); and

e Water depth (m).

Parameters to be measured in the laboratory are:

e Suspended solids (mg L™);

In addition to the water quality parameters, other relevant data would also be recorded,
including monitoring location/position, time, weather conditions, sea conditions (where
appropriate), tidal stage (where appropriate), any special phenomena and work activities at the
construction site.

A sample data record sheet is shown in Appendix C.

Monitoring Equipment

Dissolved Oxygen and Temperature Measuring Equipment

The instrument would be a portable, weatherproof dissolved oxygen measuring instrument
complete with a cable, sensor and use a DC power source. The equipment would be capable of
measuring:
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6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

e A DO level in the range of 0-20mg/1 and 0-200% saturation; and
e A temperature of 0-45 degree Celsius

It would have a membrane electrode with automatic temperature compensation complete with a
cable. Sufficient stocks of spare electrodes and cables would be available for replacement
where necessary. (e.g. YSI 52/58/59 Dissolved Oxygen meter, YSI 6820 CE-C-M-Y or an
approved similar instrument).

Should salinity compensation not be built-in in the DO equipment, in-situ salinity would be
measured to calibrate the DO equipment prior to each DO measurement.

Turbidity Measurement Instrument

The instrument would be a portable, weatherproof turbidity-measuring instrument complete
with comprehensive operation manual. The equipment would use a DC power source. It would
have a photoelectric sensor capable of measuring turbidity between 0-1000 NTU (e.g. Hach
2100 Turbidimeter, YSI 6820 CE-C-M-Y or an approved similar instrument).

Water Sampling Equipment

A water sampler comprises a transparent PVC cylinder, with a capacity of not less than 2 litres,
and could be effectively sealed with latex cups at both ends would be used. The sampler would
have a positive latching system to keep it open and prevent premature closure until released by
a messenger when the sampler is at the selected water depth (Kahlsico Water Sampler or an
approved similar instrument).

Water samples for suspended solids measurement would be collected in high density polythene
bottles, packed in ice (cooled to 4°C without being frozen), and delivered to the laboratory as
soon as possible after collection.

Water Depth Detector

A portable, battery-operated echo sounder (Seafarer 700 or an approved similar instrument)
would be used for the determination of water depth at each designated monitoring station. This
unit would either be handheld or affixed to the bottom of the work boat, if the same vessel is to
be used throughout the monitoring programme.

Salinity

A portable salinometer capable of measuring salinity in the range of 0-40 mg/l would be
provided for measuring salinity of the water at each monitoring location (Y SI 30 Salinity meter,
YSI 6820 CE-C-M-Y or an approved similar instrument).

Positioning Device

A digital Global Positioning System (GPS) would be used during monitoring to ensure the
monitoring vessel is at the correct location before taking measurements.

Testing Protocols

All in-situ monitoring instruments would be checked, calibrated and certified by a laboratory
accredited under HOKLAS or any other international accreditation scheme before use, and
subsequently re-calibrated at 3-monthly intervals throughout all stages of the water quality
monitoring. Wet bulb calibration for the DO meter would be carried out at least once per
monitoring day.
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6.18

6.19

6.20

6.21

6.22

6.23

For the on-site wet-bulb calibration of field equipment, the BS 127: 1993, Guide to Field and
On-Site Test Methods for the Analysis of Waters would be observed.

Sufficient stocks of spare parts would be maintained for replacements when necessary. Backup
monitoring equipment would also be made available so that monitoring could proceed
uninterrupted even when some equipment is under maintenance, calibration etc.

Laboratory Measurement/Analysis

Analysis of suspended solids would be carried out in a HOKLAS or other international
accredited laboratory. Water samples of about 1L would be collected at the monitoring stations
for carrying out the laboratory suspended solids determination. The SS determination work
would start within 24 hours after collection of the water samples. The SS analyses would follow
the standard methods according to Table 6.1 and as described in APHA Standard Methods for
the Examination of Water and Wastewater, 19th Edition, unless otherwise specified.

Table 6.1 - Analytical Method to be Applied to Marine Water Samples
Determinant Standard Method Detection Limit
Suspended solids APHA 2540D 1 mg/L

If in-house or non-standard methods are proposed, details of the method verification should, if
required, be submitted EPD. In any circumstances, the sample testing would have
comprehensive quality assurance and quality control programmes. The laboratory would be
prepared to demonstrate the quality control programmes to EPD or their representative if and
when required.

Additional duplicate samples may be required by EPD for inter laboratory calibration.
Remaining samples after analysis would be kept by the laboratory for 3 months in case repeat
analysis is required. If in-house or non-standard methods are proposed, details of the method
verification may also be required to submit to EPD. In any circumstance, the sample testing
would have comprehensive quality assurance and quality control programmes. The laboratory
would prepare to demonstrate the programmes to EPD or his representatives when requested.

Monitoring Locations

The water quality monitoring stations during construction of the Project are depicted in Figure
6.1. Three Impact Stations (M) have been chosen on the basis of their proximity to the marine
works and thus the greatest potential for water quality impacts, as detailed in Table 6.2.

Table 6.2 Locations of Water Quality Impact Stations
Station Easting Northing

M1 819 649 824 284

M2 820 315 823 874

M3 820 838 823 800

6.24  As detailed in Table 6.3, two Control Stations (C) have been chosen to facilitate comparison of
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6.25

6.26

6.27

6.28

6.29

6.30

6.31

water quality of M stations with ambient water quality.

Table 6.3 Locations of Water Quality Control Stations
Station Easting Northing

C1 819 051 824 772

C2 821 736 823 874

Prior to the commencement of the EM&A programme, the ET would seek approval of the
proposed water quality monitoring stations from the SOR, IEC and EPD.

The status and locations of water quality sensitive receivers and the marine activities site may
change after issuing this manual. If such cases exist, the ET would propose updated monitoring
locations and seek approval from the IEC, SOR and EPD.

When alternative monitoring locations are proposed, they would be chosen taking into regard
the following criteria:

e at locations close to and preferably at the boundary of the mixing zone of the major site
activities as indicated in the EIA final report, which were likely to have water quality
impacts;

e close to the sensitive receptors which were directly or likely to be affected;

e for monitoring locations located in the vicinity of the sensitive receivers, care would be
taken to cause minimal disturbance during monitoring;

e two or more control stations which would be at locations representative of the project site in
its undisturbed condition. Control stations would be located outside the area of influence of
the works and, as far as practicable, not affected by any other works.

Control stations are necessary to compare the water quality from potentially impacted sites with
the ambient water quality. Control stations would be located within the same body of water as
the impact monitoring stations but would be outside the area of influence of the works and, as
far as practicable, not affected by any other works.

All measurements would be carried out at three water depths, namely, 1 m below water surface,
mid-water depth, and 1 m above sea bed as appropriate. If the water depth is less than 6 m, the
mid-depth measurement is omitted. If the depth is less than 3 m, only the mid-depth
measurement needs to the taken.

Baseline Monitoring

The purpose of the baseline monitoring is to establish ambient conditions prior to the
commencement of marine construction works and to demonstrate the suitability of the
proposed impact and control stations. The measurements would be taken at all designated
Control and Impact stations, 3-days per week, at mid-flood and mid-ebb tides, for at least 4
consecutive weeks prior to the commencement of marine construction works.

Two consecutive measurements of DO concentration (mgL ™), DO saturation (%) and turbidity
(NTU) would be taken in-situ according to the stated sampling method. Where the difference in
value between the first and second measurement of DO or turbidity parameters is more than

P:AS01104\REPORTS\Emam\emam r0.doc 29 MEMCL



Gammon Skanska Limited Contract No. HY/2003/04

Improvement to Castle Peak Road
between Ka Loon Tsuen and Siu Lam
Environmental Monitoring and Audit Manual (Revision 0)

6.32

6.33

6.34

6.35

6.36

6.37

6.38

6.39

6.40

25% of the value of the first reading, the reading would be discarded and further readings
would be taken. Water samples for SS (mgL™') measurements would be collected at the same
depths. As for the in-situ measurements, duplicates would be taken at Control and Impact
Stations.

In addition to the above in-situ measurements, water temperature and salinity would be
determined at all Control and Impact stations at the same depths, as specified above.

Note that in addition to the water depth, monitoring location/position, time, weather conditions,
sea conditions(where appropriate), tidal stage (where appropriate), and any special phenomena
would be recorded.

The baseline monitoring campaign would be executed prior to commencement of marine
construction works.

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

Baseline monitoring schedule should be faxed to EPD one week prior to the commencement of
baseline monitoring. The interval between two sets of monitoring would not be less than 36
hours.

Impact Monitoring

During the course of the marine works, impact monitoring would be undertaken at all Control
and Impact stations three working days per week, at mid-ebb and mid-flood tides, with
sampling /measurement at the designated monitoring stations. The interval between two sets of
monitoring would not be less than 36 hours. Monitoring frequency would be maintained as far
as practicable.

Two consecutive measurements of DO concentration (mgL'l), DO saturation (%) and turbidity
(NTU) would be taken in-situ according to the stated sampling method. Where the difference in
value between the first and second measurement of DO or turbidity parameters is more than
25% of the value of the first reading, the reading would be discarded and further readings
would be taken. Water samples for SS (mgL™) measurements would be collected at the same
depths. As for the in-situ measurements, duplicates would be taken at Control and Impact
Stations.

In addition to the above in-situ measurements, water temperature and salinity would be
determined at all Control and Impact stations at the same depths, as specified above.

For evaluating water quality, the values obtained would be assessed against specified WQOs
criteria. Note that in addition to the water depth, monitoring location/position, time, weather
conditions, sea conditions(where appropriate), tidal stage (where appropriate), and any special
phenomena and work activities underway at the marine construction work site would be
recorded.
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6.41 Proposed water quality monitoring schedule would be provided to the Contractor, IEC, SOR
and EPD on or before the first day of the monitoring month. The Contractor, IEC, SOR and
EPD would be notified immediately for any changes in schedule.
Post-project Monitoring
6.42 Upon completion of all marine construction activities, a post project water quality monitoring
exercise would be carried out for four weeks, in the same manner as the impact monitoring
during construction phase of the Project.
Compliance Assessment
6.43  Water quality monitoring results would be checked against the agreed Action and Limit Levels
as shown in Table 6.4.
Table 6.4 Derivation of Action and Limit Levels for Water Quality
Parameters Action Limit
DO in mg/L Surface and Middle Surface and Middle
(Surface, Middle & Bottom) 5 percentile of baseline data 4 mg/L or 1 percentile of
baseline data
Bottom
5 percentile of baseline data
Bottom
2 mg/L or 1 percentile of
baseline data
SS in mg/L (depth-averaged) 95 percentile of baseline data | 99 percentile of baseline data
and 120% of upstream control | and 130% of upstream control
station's SS at the same tide of | station's SS at the same tide of
the same day the same day
Turbidity in NTU 95 percentile of baseline data | 99 percentile of baseline data
(depth-averaged) and 120% of upstream control and 130% of upstream control
station's Turbidity at the same | station's Turbidity at the same
tide of the same day tide of the same day
Notes: 1. "depth-averaged" is calculated by taking the arithmetic means of reading of all three depths.
For DO, non-compliance of the water quality limits occurs when monitoring result is lower than the
limits.
3. For turbidity and SS, non-compliance of the water quality limits occurs when monitoring result is
higher than the limits.
4. All the figures given in the table are used for reference only and the EPD may amend the figures
whenever it is considered as necessary.
Event and Action Plan (EAP)
6.44  Should the monitoring results of water quality parameters at any designated monitoring stations

indicate that the water quality criteria have been exceeded, the actions in accordance with the
Event and Action Plan in Table 6.5 would be carried out.
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Mitigation Measures

6.45 The EIA report has recommended water quality mitigation measures during the construction
phase of the Project. These are outlined in the Environmental Mitigation Implementation
Schedule in Appendix B of this EM&A Manual. In the event of exceedances or complaints, the
ET and Contractor would be responsible for reviewing the effectiveness of these measures and
for proposing, designing and implementing alternative measures as appropriate.
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7.1

7.2

7.3

7.4

7.5

7.6

7.7

WASTE MANAGEMENT

Introduction

This section sets out the handling, recycling, storage, transportation and disposal measures
which are recommended to avoid or minimise potential adverse impacts associated with waste
arising from the construction of the Project.

‘Waste Management Plan

In accordance with Special Conditions of Contract Section 47, the Contractor would prepare
and submit a Waste Management Plan to the SOR and HyD for approval within 21 days from
acceptance of Tender.

The Plan would describe the arrangements for avoidance, reuse, recover and recycling storage,
collection and disposal of different categories of waste which would be generated from the
construction activities. The Plan would incorporate site specific factors, such as the designation
of areas for the segregation and temporary storage of reusable and recyclable materials and
disposal locations of different categories of waste.

The Waste Management Plan would be regularly reviewed and updated as appropriate,
throughout the course of the construction works to ensure that it remains current with the latest
detailed information and works practices.

All the measures in the approved Waste Management Plan would be fully implemented
throughout the construction phase of the Project.

Audit Requirements

In order to ensure that the Contractor have implemented the recommendations of the EIA final
report, the ET would conduct routine weekly site inspections which include waste management
issues. The audits would look at all aspects of waste management including waste generation,
storage, recycling, transport and disposal.

The aim of the weekly site inspection would include, but are not limited to, the following:

e ensure that the wastes arising from works are handled, stored, collected, transferred and
disposed of in an environmentally acceptable manner and comply with the relevant
requirements under the Waste Disposal Ordinance (WDO) and its regulations;

e ensure that the Contractor properly implement the appropriate environmental protection
and waste pollution control mitigation measures, as outlined the Environmental Mitigation
Implementation Schedule in Appendix B of this EM&A Manual to minimise and control
the potential for waste impacts;

e ensure the effective implementation of the Contractor’s EM&A Manual and Waste
Management Plan; and

e encourage the reuse and recycling of materials.
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Methodology and Criteria

7.8 The Contractor would ensure that the necessary waste disposal permits or licences are obtained
from appropriate authorities in accordance with the various Ordinances. In addition to the ET
weekly site inspection, the Contractor would designate a member of staff as being responsible
for inspecting and auditing the on-site waste management practices on a monthly basis, with
reference to the relevant legislation and guidelines as well as the recommendations given in the
Environmental Mitigation Implementation Schedule in Appendix B of this EM&A Manual,
and defined below:

7.9  General Legislation for Waste Management

Waste Disposal Ordinance (Cap 354);

Waste Disposal (Chemical Waste) (General) Regulation (Cap 354);

Land (Miscellaneous Provisions) Ordinance (Cap 28);

Public Health and Municipal Services Ordinance (Cap 132) - Public Cleansing and
Prevention of Nuisances (Urban Council) and (Regional Council) By-laws;

Dumping at Sea Ordinance (1995).

the storage, handling and disposal of chemical waste should be audited with reference to
the requirements of the Code of Practice on the Package, Labelling and Storage of
Chemical Wastes published by the EPD.

7.10 Other Relevant Guidelines

Waste Reduction Framework Plan, 1998 to 2007, Planning, Environment and Lands
Bureau, Government Secretariat, 5 November 1998.

Waste Disposal Plan for Hong Kong (1989), Planning, Environment and Lands Branch
Government Secretariat.

Environmental Guidelines for Planning in Hong Kong. Hong Kong Planning Standards
and Guidelines (1990).

New Disposal Arrangements for Construction Waste. EPD and CED (1992)

Code of Practice on the Packaging, Labelling and Storage of Chemical Wastes.
EPD(1992).

Environment, Transport and Works Bureau Technical Circular (Works) No.15/2003, Waste
Management on Construction Sites; Environment, Transport and Works Bureau, HK SAR
Government.

Works Branch Technical Circular No. 12/2000, Fill Management; Works Bureau, HK SAR
Government.

Environment, Transport and Works Bureau Technical Circular (Works) No 34/2002,
Management of Dredged/Excavated Sediment; Environment, Transport and Works Bureau,
HK SAR Government.

Works Branch Technical Circular, 32/92, The Use of Tropical Hard Wood on Construction
Site; Works Branch, Hong Kong Government.

Works Branch Technical Circular No. 2/93, Public Dumps, Works Branch, Hong Kong
Government.

Works Branch Technical Circular No. 16/96, Wet Soil in Public Dumps, Works Branch,
Hong Kong Government.

Works Bureau Technical Circular No. 4/98 and No.4/984, Use of Public Fill in
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Reclamation and Earth Filling Projects; Works Bureau, HK SAR Government.
Environment, Transport and Works Bureau ITechnical Circular (Works) No 33/2002,
Management of Construction and Demolition Material Including Rock; Environment,
Transport and Works Bureau, HK SAR Government.

Works Bureau Technical Circular No 6/2002 and 6/20024, Enhanced Specification for Site
Cleanliness and Tidiness, Works Bureau, HK SAR Government.

Environment, Transport and Works Bureau Technical Circular (Works) No 21/2002,
Trip-ticket System for Disposal of Construction and Demolition Material; Environment,
Transport and Works Bureau, HK SAR Government.

Works Bureau Technical Circular No 25/99, 25/994 and 25/99C, Incorporation of
Information on Construction and Demolition Material Management in Public Works
Sub-committee Papers; Works Bureau, HK SAR Government.

A Guide to the Registration of Chemical Waste Producers.

A Guide to the Chemical Waste Control Scheme.

Mitigation Measures

7.11 The EIA report has recommended waste management mitigation measures during the
construction phase of the Project. These are outlined in the Environmental Mitigation
Implementation Schedule in Appendix B of this EM&A Manual. In the event of complaints, the
ET and Contractor would be responsible for reviewing the effectiveness of these measures and
for proposing, designing and implementing alternative measures as appropriate.
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8.1

8.2

8.3

8.4

8.5

8.6

ECOLOGY
Terrestrial Ecology

Introduction

Whilst the EIA final report did not recommend any specific EM&A requirements for terrestrial
ecology resources, a number of mitigation measures were specified for implementation to
minimize the potential impacts during the construction of the Project.

Auditing Requirements

In order to ensure that terrestrial ecology resources are adequately protected, it would be
necessary to undertake audits to ensure the effective implementation of the recommended
mitigation measures. Section 11 of this EM&A Manual sets out the requirements of the
auditing programme.

The audit programme would evaluate the effectiveness and stability of the mitigation measures
rather than simply verifying their implementation.

Mitigation Measures

The EIA final report has recommended terrestrial ecology mitigation measures during the
construction phase of the Project. These are outlined in the Environmental Mitigation
Implementation Schedule in Appendix B of this EM&A Manual. In the event of complaints, the
ET and Contractor would be responsible for reviewing the effectiveness of these measures and
for proposing, designing and implementing alternative measures as appropriate.

Marine Ecology

The constraints on dredging and filling operations defined in Section 6 and Appendix B would
act as appropriate mitigation measures to control environmental impacts to marine ecology
resources to acceptable levels. If marine ecology impacts due to construction activities arise, it
would be monitored through impacts to water quality. As impact on marine water was predicted
to be limited, no specific monitoring and audit on marine ecology is envisaged.

Fisheries

Fishery impacts have been avoided by minimising the reclamation area and scale of dredging.
Since no insurmountable fisheries impacts have been identified, mitigation measures are not
necessary. Monitoring and audit programme designed to detect and mitigate any unacceptable
impacts to water quality and marine ecology would also serve to protect fishery resources. As
impact on marine water was predicted to be limited, no specific monitoring and audit on
fisheries is envisaged.
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9.1

9.2

9.3

9.4

LANDSCAPE AND VISUAL

Introduction

Whilst the EIA final report did not recommend any specific EM&A requirements for landscape
and visual resources, a number of mitigation measures were specified for implementation to
minimize the potential impacts during the construction and operation of the Project.

Auditing Requirements

In order to ensure that landscape and visual resources are adequately protected, it would be
necessary to undertake audits to ensure the effective implementation of the recommended
mitigation measures. Section 10 of this EM&A Manual sets out the requirements of the
auditing programme.

The audit programme would evaluate the effectiveness and stability of the mitigation measures
rather than simply verifying their implementation.

Mitigation Measures

The EIA final report has recommended landscape and visual mitigation measures during the
construction and operation phase of the Project. These are outlined in the Environmental
Mitigation Implementation Schedule in Appendix B of this EM&A Manual. In the event of
complaints, the ET and Contractor would be responsible for reviewing the effectiveness of
these measures and for proposing, designing and implementing alternative measures as
appropriate.

.
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10.

10.1

10.2

10.3

10.4

10.5

ENVIRONMENTAL AUDITING

Site Inspections

Site inspections provide a direct means to track and ensure the enforcement of specified
environmental protection and pollution control measures. The inspections would be undertaken
routinely by the ET to ensure that appropriate environmental protection and pollution control
mitigation measures are properly implemented. Additionally, the ET would be responsible for
defining the scope of the inspections, detailing any deficiencies that are identified, and
reporting any necessary action or mitigation measures that are implemented as a result of the
inspection.

Site inspections would be carried out at least once per week. The areas of inspection would
include the general environmental conditions in the vicinity of the site and the pollution control
and mitigation measures within the site; it would also review the environmental conditions
outside the site area which are likely to be affected, directly or indirectly, by site activities. The
ET would make reference to the following information in conducting the inspections:

e the EIA and EM&A recommendations on environmental protection and pollution control
mitigation measures;

e ongoing results of the EM&A programme;

e works progress and programme;

e individual works method statements which shall include proposals on associated pollution
control measures;

e the contract specifications on environmental protection;

e the relevant environmental protection and pollution control laws; and

e previous site inspection results undertaken.

The inspection results and their associated recommendations on improvements to the
environmental protection and pollution control works would be submitted to the Contractor, as
appropriate, within one working day, for reference and for taking immediate action. They
would also be presented, along with the remedial actions taken, in the monthly EM&A report.
The Contractor would follow the procedures and time-frames stipulated in the environmental
site inspection for the implementation of mitigation proposal. An action reporting system
would be formulated and implemented to report on any remedial measures implemented
subsequent to the site inspections.

Ad hoc site inspections would also be carried out by the ET if significant environmental
problems are identified. Inspections may also be required subsequent to receipt of an
environmental complaint, or as part of the associated investigation work.

Compliance with Legal and Contractual Requirements

There are contractual environmental protection and pollution control requirements, which the
Contractor would comply with, in addition to Hong Kong’s environmental protection and
pollution control laws.
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10.6

10.7

10.8

10.9

10.10

The ET would review the progress and programme of the works to check that relevant
environmental laws have not been violated, and that any foreseeable potential for violating the
laws can be prevented.

The Contractor would also make available for inspection relevant documents to the ET so that
the checking and auditing process can be carried out. The relevant documents are expected to
include the updated work progress reports, the updated works programme, the application
letters for different licences/permits under the environmental protection laws, and all the valid
licences/permit. The site diary would also be available, upon request, to the ET during his site
inspection.

After reviewing the documentation, the ET would advise 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’s review concludes that the current status
on licence/permit application and any environmental protection and pollution control
preparation works is incompatible with the works programme or may result in a potential
violation of environmental protection and pollution control requirements by the works in due
course, he would also advise the Contractor accordingly.

Upon receipt of the advice, the Contractor would undertake immediate action to remedy the
situation. The SOR would 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 Complaint

Complaints would be referred to the ET for carrying out complaint investigation procedures.
The ET would undertake the following procedures upon receipt of a complaint:

a. log complaint and date of receipt onto the complaint database and inform the IEC
immediately;

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

c. identify mitigation measures in consultation with the IEC if a complaint is valid and due to
works;

d. advise the Contractor if mitigation measures are required;

e. review the Contractor's response to identified mitigation measures, and the updated
situation;

f. if the complaint is transferred from the EPD, submit interim report to the EPD on status of
the complaint investigation and follow-up action within the time frame assigned by the
EPD;

g. undertake additional monitoring and audit to verify the situation if necessary, and review
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that circumstances leading to the complaint do not recur;

h. report investigation results and subsequent actions to complainant (if the source of
complaint is EPD or if the source of complaint is identified through EPD, the results shall
be reported within the timeframe assigned by the EPD); and

1. record the complaint, investigation, the subsequent actions and the results in the monthly
EM&A reports.

10.11 During the complaint investigation work, the Contractor and the SOR should cooperate with

the ET in providing all necessary information and assistance for completion of the investigation.

If mitigation measures (in consultation with the IEC) are required following the investigation,
the Contractor should promptly carryout the measures. The SOR should ensure that the
measures have been carried out by the Contractor.

10.12 A flow chart of the complaint response procedures is shown in Figure 9.1 and a sample
complaint log is shown in Appendix D.
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11. REPORTING

General

11.1  Reports can be provided in an electronic medium upon agreeing the format with the SOR and
EPD. This would enable a transition from a paper / historic and reactive approach to an
electronic / real time proactive approach.

11.2  Types of reports that the ET would prepare and submit include baseline monitoring report,
monthly EM&A report, quarterly EM&A summary report and final EM&A review report.

Electronic Reporting of EM&A Information

11.3 In accordance with Condition 7.1 of the Environmental Permit and Further Environmental
Permit (EP and FEP) and to facilitate public inspection of the Baseline Monitoring Report and
monthly EM&A Reports via the EIAO Internet Website and at the EIAO Register Office,
electronic copies of these Reports would be prepared in Hyper Text Markup Language (HTML)
(version 4.0 or later) and in Portable Document Format (PDF version 4.0 or later), unless
otherwise agreed by EPD and would be submitted at the same time as the hardcopies. For the
HTML version, a content page capable of providing hyperlink to each section and sub-section
of these Reports would be included at the beginning of the document. Hyperlinks to all figures,
drawings and tables in these Reports would be provided in the main text from where the
respective references are made. All graphics in these Reports would be in interlaced GIF
format unless otherwise agreed by EPD. The content of the electronic copies of these reports
must be the same as the hard copies.

11.4 In accordance with Condition 7.2 of the EP and FEP, all environmental monitoring data would
be made available to the public via a dedicated Internet Website in the shortest possible time
and in any event no later than 2 weeks after the relevant environmental monitoring data are
collected or become available, unless otherwise agreed with EPD.

11.5 In accordance with Condition 7.3 of the EP and FEP, the Internet Website would enable
user-friendly public access to the environmental monitoring data, project information and the
EP. The Internet Website would have features capable of:

a. Providing access to all environmental monitoring data of this Project collected since the
commencement of construction;

Providing access to all finalized submissions as required under this Permit;

Searching by date;

Searching by types of monitoring data (air quality, noise and water quality); and

e. Hyperlinks to relevant monitoring data after searching;

Or otherwise as agreed by EPD.

e o

Baseline Monitoring Report

11.6  The ET Leader would prepare and submit a Baseline Monitoring Report to the Contractor, IEC,
SOR and EPD. The baseline monitoring report would be submitted to EPD at least 2 weeks
before commencement of construction of the Project. The submission would be certified by the
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11.7

11.8

ET Leader and verified by the IEC. The ET Leader would liase with the relevant parties on the
exact number of copies they require.

The baseline monitoring report would include at least the following:

up to half a page executive summary;

brief project background information;

drawings showing locations of the baseline monitoring stations;

an updated construction programme;

monitoring results (in both hard and diskette copies) together with the following

information:

monitoring methodology;

name of laboratory and types of equipment used and calibration details;

parameters monitored;

monitoring locations (and depth);

monitoring date, time, frequency and duration; and

quality assurance (QA) / quality control (QC) results and detection limits;

f. details on influencing factors, including:

e major activities, if any, being carried out on the site during the period,;
o weather conditions during the period; and
e other factors which might affect results;

g. determination of the Action and Limit Levels (AL levels) for each monitoring parameter
and statistical analysis of the baseline data, the analysis would conclude if there is any
significant difference between control and impact stations for the parameters monitored;

h. revisions for inclusion in the EM&A Manual; and

i. comments and conclusions.

oo o

EM&A Reports

The results and findings of all EM&A work required in the Manual would be recorded in the
monthly EM&A reports prepared by the ET Leader. In accordance with Condition 4.5 of the EP
and FEP, the EM&A reports would be prepared and certified by the ET Leader and verified by
the IEC and submitted to EPD within 2 weeks after the end of each reporting month, with the
first report due in the month after construction commences. A maximum of 4 copies of each
monthly EM&A report would be submitted to each of the four parties: the Contractor, the IEC,
the SOR and the EPD. The ET Leader would liaise with the parties on the exact number of
copies and format of the monthly reports in both hard copy and electronic medium requirement.
The ET Leader would review the number and location of monitoring stations and parameters to
monitor every 6 months or on an as need basis in order to cater for the changes in surrounding
environment and nature of works in progress.

First Monthly EM&A Report

11.9  The first monthly EM&A report would include at least the following:

a. executive summary (1-2 pages):
e breaches of Action and Limit levels;
e complaint log;
¢ notifications of any summons and successful prosecutions;
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e reporting changes; and
e future key issues.
b. basic project information:
e project organisation including key personnel contact names and telephone numbers;
e construction programme;
e management structure, and
e works undertaken during the month;
c. environmental status:
e works undertaken during the month with illustrations (such as location of works, daily
dredging rate, etc); and
e drawings showing the project area, any environmental sensitive receivers and the
locations of the monitoring and control stations (with co-ordinates of the monitoring
locations);
d. abrief summary of EM&A requirements including:
e all monitoring parameters;
e environmental quality performance limits (Action and Limit levels);
e Event and Action Plans;
e environmental mitigation measures, as recommended in the project EIA final report;
and
e environmental requirements in contract documents;
e. implementation status:
¢ advice on the implementation status of environmental protection and pollution control /
mitigation measures, as recommended in the project EIA final report, summarised in
the updated implementation schedule;
f. monitoring results (in tabulated form in both hard and diskette copies) together with the
following information:
monitoring methodology;
name of laboratory and types of equipment used and calibration details;
parameters monitored;
monitoring locations (and depth);
monitoring date, time, frequency, and duration;
weather conditions during the period;
graphical plots of the monitored parameters in the month annotated against:
o the major activities being carried out on site during the period
o weather conditions that may affect the results; and
o any other factors which might affect the monitoring results
e any other factors which might affect the monitoring results; and
e quality assurance (QA) / quality control (QC) results and detection limits;
g. report on non-compliance, complaints, notifications of summons and successful
prosecutions:
e record of all non-compliance (exceedances) of the environmental quality performance
limits (Action and Limit levels);
e record of all complaints received (written or verbal) for each media, including locations
and nature of complaints investigation, liaison and consultation undertaken, actions and
follow-up procedures taken, results and summary;
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record of all notification of summons and successful prosecutions for breaches of
current environmental protection / pollution control legislations, including locations
and nature of the breaches, investigation, follow-up actions taken, results and summary;
review of the reasons for and the implications of non-compliance, complaints,
summons and prosecutions including review of pollution sources and working
procedures; and

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

h. others

an account of the future key issues as reviewed from the works programme and work
method statements;

advice on the solid and liquid waste management status; and

comments (for examples, effectiveness and efficiency of the mitigation measures),
recommendations (for example, any improvement in the EM&A programme) and
conclusions.

Subsequent Monthly EM&A Reports
11.10 The subsequent monthly EM&A reports would include at least the following:

a.

executive summary (1 - 2 pages):

breaches of Action and Limit levels;

complaints log;

notifications of any summons and successful prosecutions;
reporting changes; and

future key issues.

environmental status:

construction programme;

works undertaken during the month with illustrations including key personnel contact
names and telephone numbers; and

drawing showing the project area, any environmental sensitive receivers and the
locations of the monitoring and control stations.

implementation status:

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

monitoring results (in tabulated form in both hard and diskette copies) together with the
following information:

monitoring methodology;

name of laboratory and types of equipment used and calibration details;
parameters monitored,

monitoring locations (and depth);

monitoring date, time, frequency, and duration;

weather conditions during the period;

graphical plots of the monitored parameters in the month annotated against;
o the major activities being carried out on site during the period;

o weather conditions that may affect the results; and
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o any other factors which might affect the monitoring results;
any other factors which might affect the monitoring results; and
quality assurance (QA) / quality control (QC) results and detection limits.

e. report on non-compliance, complaints, and notifications of summons and successful
prosecutions:

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

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

record of all notification of summons and successful prosecutions for breaches of
current environmental protection / pollution control legislations, including locations
and nature of the breaches, investigation, follow-up actions taken, results and summary;
review of the reasons for and the implications of non-compliance, complaints,
summons and prosecutions including review of pollution sources and working
procedures; and

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.

f. others

an account of the future key issues as reviewed from the works programme and work
method statements;

advice on the solid and liquid waste management status; and

comments (for examples, effectiveness and efficiency of the mitigation measures),
recommendations (for example, any improvement in the EM&A programme) and
conclusions.

g. appendix

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:
o major activities being carried out on site during the period;
o weather conditions during the period; and
o any other factors that might affect the monitoring results.
* monitoring schedule for the present and next reporting period;
» cumulative statistics on complaints, notifications of summons and successful
prosecutions;
= outstanding issues and deficiencies

Quarterly EM&A Summary Reports

11.11 A quarterly EM&A summary report of around five pages would be produced and would
contain at least the following information. Apart from these, the first quarterly EM&A
summary report would also confirm that the monitoring work is proving effective and that it is
generating data with the necessary statistical power to categorically identify or confirm the
absence of impact attributable to the works.

a. up to half a page executive summary;
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11.12

0.

basic project information including a synopsis of the project organisation, programme,
contacts of key management, and a synopsis of works undertaken during the quarter;

a brief summary of EM&A requirements including:

e monitoring parameters;

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

e environmental mitigation measures, as recommended in the project EIA final report;
advice on the implementation status of environmental protection and pollution control /
mitigation measures, as recommended in the project EIA final 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 four months (the last
month of the previous quarter and the present quarter) for representative monitoring
stations annotated against:

e the major activities being carried out on site during the period;

e weather conditions during the period; and

e 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);

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

a quarterly assessment of construction impacts on suspended solids at the project site;

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

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

a summary record of notifications of summons and successful prosecutions for breaches of
the current environmental protection/pollution control legislations, locations and nature of
the breaches, investigation, follow-up actions taken and results;

comments (for examples, a review of the effectiveness and efficiency of the mitigation
measures and the performance of the environmental management system, that is, of the
overall EM&A programme); recommendations (for example, any improvement in the
EM&A programme) and conclusions for the quarter; and

proponents' contacts and any hotline telephone number for the public to make enquiries.

Final EM&A Review Report

The termination of construction phase EM&A programme would be determined on the
following basis:

Completion of construction activities and insignificant environmental impacts of the
remaining outstanding construction works;

Trends analysis to demonstrate the narrow down of monitoring exceedances due to
construction activities and the return of ambient environmental conditions in comparison
with baseline data; and

No environmental complaint and prosecution involved.

11.13 The proposed termination would only be implemented after the proposal has been endorsed by
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the IEC, the SOR and the HyD followed by final approval from the EPD.

11.14 The final EM&A review report would include at least the following:

a. an executive summary;

b. basic project information including a synopsis of the project organisation, contacts of key
management, and a synopsis of work undertaken during the entire construction period;

c. abrief summary of EM&A requirements including:

e monitoring parameters;
e environmental quality performance limits (Action and Limit levels); and
e environmental mitigation measures, as recommended in the project EIA final report;

d. advice on the implementation status of environmental protection and pollution
control/mitigation measures, as recommended in the project EIA final report, summarised
in the updated implementation status proformas; }

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

f. graphical plots of the trends of monitored parameters over the construction period for
representative monitoring stations annotated against:

e the major activities being carried out on-site during the period;

e weather conditions during the period;

e any other factors which might affect the monitoring results; and

e the return of ambient environmental conditions in comparison with baseline data

g. compare and contrast the EM&A data with the EIA predictions and annotate with
explanation for any discrepancies;

h. provide clear-cut decisions on the environmental acceptability of the project with reference
to the specific impact hypothesis;

i. advice on the solid and liquid waste management status;

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

k. abrief review of the reasons for and the implications of non-compliance including review
of pollution sources and working procedures;

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

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

n. review monitoring methodology adopted and with the benefit of hindsight, comment on its
effectiveness (including cost effectiveness);

o. asummary record of notifications of summons and successful prosecutions for breaches of
the current environmental protection/pollution control legislations, locations and nature of
breaches, investigation, follow-up actions taken and results;

p. review the practicality and effectiveness of the EIA process and EM&A programme (for
examples, a review of the effectiveness and efficiency of the mitigation measures),
recommend any improvement in the EM&A programme; and

q. a conclusion to state the return of ambient and/or the predicted scenario as per EIA
findings.
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11.15

11.16

Data Keeping

Documentation such as the monitoring field records, laboratory analysis records, site
inspection forms, etc. are not required to be included in the monthly EM&A reports for
submission. However, such documents would be well kept by the ET, as appropriate, and would
be available for inspection upon request. All relevant information would be clearly and
systematically recorded in the documents. Monitoring data would be recorded in magnetic
media form, and the soft copy would be available upon request. All documents and data would
be kept for at least one year following completion of the construction contract.

Interim Notification of Environmental Quality Limit Exceedances

With reference to the Event and Action Plan, when the environmental quality performance
limits are exceeded, the ET Leader would immediately notify the IEC, SOR and EPD, as
appropriate. The notification would be followed up with advice to IEC, the SOR and EPD on
the results of the investigation, proposed actions and success of the actions taken, with any
necessary follow-up proposals. A sample template for the interim notifications is presented in
Appendix E.
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APPENDIX B
ENVIRONMENTAL MITIGATION
IMPLEMENTATION SCHEDULE (EMIS)
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APPENDIX C

SAMPLE DATA RECORD SHEET FOR AIR
QUALITY, NOISE AND WATER QUALITY
MONITORING
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Contract No. HY/2003/04 MEMCL
Improvement to Castle Peak Road
Between Ka Loon Tsuen and Siu Lam
Water Quality Monitoring
Data Record Sheet
Date of Monitoring: Tide Condition: Mid-Flood / Mid-Ebb
Weather: Sunny / Fine / Cloudy / Rainy Vessel No:
Sea Condition: ___Calm / Moderate / Rough
Equipment Model Equipment No. Remarks
[OwW026.21 []W026.25
. W026.22 W026.2
YSI 6820 Multi-Parameter 6820 8 W026.23 E W26 23
[JW026.24 [[JW026.28
[ w028.01 [[]W028.05 []W028.09
. [JwW028.02 [JW028.06 [ ]W028.10
Y'SI 650-MDS Handheld Display 650-MDS []W028.03 []W028.07 []W028.11
[JwW028.04 [[]WwW028.08 [1W028.12
Sampling Water Samplin
Location Login L.D. Start Depth aDep thg Appearance of Water Observations Coordinate Remark
Time (m) P
. O 22°22.273
S 1.0 Clear OO Turbid (3 Drodeing 03 Plome 114°00.550
. O Dumping [J Scum or
C1 M Clear (] Turbid I3 Reclamation O] Rubbish
[0 Dead fishes O not observed
B Clear OO0 Turbid
. O 22°21.140
S 1.0 | Clear OO Turbid O Dredging O] Puume 114°1 192
M1 M Clear (JOJO Turbid g RDS::?;.M g gs‘;:ish or
[ Dead fishes [ not observed
B Clear [ Turbid
. O 22°21.117
S 1.0 | Clear JOO Turbid O Drodging 5 Phome 114°01.375
M2 M Clear OO Turbid g pumping E o or
[3 Dead fishes [ not observed
B Clear OO Turbid
. O 22°21.432
S 1.0 | Clear OO Turbid O Drodging O3 Prume 114°00.350
M3 M Clear 00 Turbid g g:;’:f:ﬁo " g mish or
{1 Dead fishes [ not observed
B Clear OO Turbid
. O 22°21.143
s 10| Clear DOD Turbid | e O Plume 114°02.089
c M Clear (JCI0 Tusbid B geu:::agtion S :fx;nblish x
[3 Dead fishes [ not observed
B Clear [JJJ Turbid

Note: If water depth is 3m-6m, omit the mid-depth measurement. If water depth is less than 3m, only 1m below water surface is required.
Volume of sample collected for SS testing: 2. Liters (Duplicate sample)

Any dumping barge nearby ? Y /N If yes, mark location on map on reverse side and indicate whether working or not.
Name of barge: (Please numbers and shows the number on the map).
Any visible discoloration of the water ? Y/N If yes, please mark on map with remarks on appearance.
Any red tide ? Y /N If yes, please mark on map with remarks on appearance.
Remark :
Conducted by : Checked by :
Date : Date :
Project No. S01104
P\GENERAL\FORMS\WATER\S01104\S01104-W-01 Updated on 29/03/04 — Issue 1




) D o I o .
S—_—

o - T T

~ ’ ! ™ pm— — —— ——
; . } | | { | ; |



e e T T e T S N I T T S

APPENDIX D
COMPLAINT LOG
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APPENDIX E
INTERIM NOTIFICATION OF
EXCEEDANCE






Gammons Skanska Limited Contract No. HY/2003/04
' Improvement to Castle Peak Road

Between Ka Loon Tsuen and Siu Lam

Notice of Exceedance

Report No.
Monitoring Date

Monitoring Parameter

Location Action Level (AL) Limit Level (LL)

Sensitive | Monitoring | Measured | Level
Receiver | time value Exceeded
ET Leader Signature & Date:

P:\SO1104\REPORTS\Emam\app_rO\app_e.doc 1 MEMCL





