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1. INTRODUCTION

1.1 Background

1.1.1

On 20 March 1997, the Territory Development Department (New Territories
- Government commussioned
Maunsell Consultants Asia Ltd (hereafter known as Maunsell) as the lead
consultant for the Environmental Impact Assessment Study (hereafter known
as the EIA Study) of Trunk Road T7 in Ma On Shan (hereafter known as T7).

1.1.2 The purpose of the Assignment is to pmvm ; formation on the nature and
extent of environmental impacts arising from the construction and Gpﬁfatim
of the proposed project and all related af‘?iv;ii s taking place concurrently.
This information will contribute to decisions on whether:

. the predicted levels of any environmental %z‘g sacts that are likely to
arise as a result of the proposed trunk w&;i within the established
standards and guidelines;

. there are any specific conditions and requirements for environmental
protection that should be applied to the detailed design, construction
and operation of the proposed trunk road; and

. any residual impacts identified in the EIA are within the established
standards and guidelines after proposed mitigation measures are
implemented.

1.1.3 This Environmental Monitoring and Audit (EM& A} Manual provides details
of monitoring and audit requirements identified in the EIA. Hong Kong
environmental regulations, planning and standar: SS gaié@éi%g have been used
as the basis for the environmental standards set out in the Manual.

1.2 Construction Description

1.2.1 The Proposed Trunk Road T7 will connect the existing Ma On Shan Road
and Sai Sha Road, allowing traffic destined for north Ma On Shan, Lok Wo
Sha and Sai Kung to by-pass the busy Ma On Shan Town Centre. The
current programme (see Figure 1.2q) indicates that construction is expected
to commence at the beginning of January 2000, with a 36 month construction
schedule proposed. Completion of the Project is therefore expected at the
end of December 2002.

13 Objectives of Environmental Monitoring & Audit
1.3.1 This Environmental Monitoring and Audit A} Manual provides

information, guidance and instruction to a T who are mn Qinargﬁ of
environmental issues and are undertaking environmental HoT
for the Project. The objectives of carrying out t
Trunk Road T7 include the following:

ERM-HonGg KonG, LTD
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o To provide a database against which environmental impact of the
project can be determined;

. To provide an early indication should any of the environmental control
measures or practices fail to achieve the acceptable standards;

. To monitor the performance of the Project and the effectiveness of
mitigation measures,

o To verify the environmental impacts predicted in the EIA Study;

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

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

o To provide data to enable an environmental audit.

1.4 The Scope of the EM&A Study

141 This EM&A Manual is prepared for the construction of Trunk Road T7 in
Ma On Shan. The scope of the EM&A Study are to set out the EM&A
procedures as summarised below:

® establish baseline dust and noise levels at specified locations and
review these baseline levels every six months;

¢ implement construction dust and noise impact monitoring programmes;
o implement air quality monitoring of tunnels;

liaise with and provide environmental advice (as requested or when
herwise necessary) to construction site staff in the comprehension
and consequences of the EM&A Study, identify and resolve of
environmental issues and other functions as they may arise from the

works:

e check and quantify the Contractor's overall environmental
performance, implement Event Contingency Plans (ECP's), and
recommend and implement remedial actions to mitigate adverse

nronmental effects as identified by the EM&A programme, the EIA

and others;

Pty
Wi

. conduct monthly review of monitored impact data as the basis for

assessing compliance with defined criteria and to ensure that necessary
mitigation measures are identified, designed and implemented, and to
undertake additional ad hoc monitoring and auditing as required by

special circumstances;

MaUNSELL CONSULTANTS ASIA. LTD
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evaluate and interprete all environmental monitoring data, to provide
an early indication, should any of the environmental control measures
or practices fail to achieve the acceptable ds, and to verify the
environmental impacts predicted in the EIA

ties concermng any

ant to the construction

manage and liaise with other individu:
other environmental issues deemed to be relev
process;

[}

conduct regular site audits of a formal or informal nature to asses

- the level of the Contractors general environmental awareness;
- the Contractor's implementation of the recommendations in the

ElA;

- the Contractor's performance as measured by the EM&A
- the need for specific mitigation measures to be implemented or

the continued usage of those previously agreed;

- 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.

1.5 Structure of The EM&A Manual

1.5.1

Following this introductory Section, the Manual is set out as follows:

Section 2 of the Manual provides the organisation and structure of the
Environmental Team, outlines the various parties involved in the
EM&A process, the responsibilities and contact details of key

individuals;

the general elements of the EM&A process are set out in Section 3,
including a summary of the EIA;

Sections 4 and 5 detail the requirements for baseline and impact
monitoring for noise and air and set out the relevant monitoring
locations, compliance criteria and event contingency plans (ECPs)
governing the monitoring process;

Section 6 describes the scope and frequency ite audits works;
Annex A provides an example of a complaints proforma; and

Annex B presents a summary of all the mitigation measures
recommended in the EIA Report.

ERM-HONG KONG, LTD
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152 The EM&A Manual is an evolving document that shall be updated as
necessary during the construction phase of the Project.

ERM-Hong Kona
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2. ORGANISATION AND STRUCTURE OF THE ENVIRONMENTAL TEAM
2.1 Project Organisation

2.1.1

b
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An Environmental Team (ET), employed by the Engi fer the Contract
and independent from the Contractor, shall be set up for mc construction of
the Project. The project organisation and lines of communication with respect
to environmental works 1s shown in Figure 2. /a.

Environmental Team

The duties of the ET are:

. to monitor the various environmental parameters as required in this
EM&A Manual;
. to investigate and audit the Contractors’ equipment and work

methodologies with respect to pollution control and environmental
mitigation, and antmxpate environmental issues for proactive action
before problem arise;

. to audit and prepare audit reports on the environmental monitoring data
and the site environmental conditions; and

° to report on the environmental monitoring and audit results to the
Contractor, the Engineer and the EPD

The roles and responsibilities of the ET and key members of the ET are
presented below.

Environmental Manager

The Environmental Manager (EM) is responsible for and in charge of the ET,
including:

. the broad supervision of the EM&A Study Pre “}g}:\f‘&mz@m its members
and in the timely production and quality of the *

. managing the various specialist teams and other professionals
designated as part of the Environmental Team,

. meeting the agreed objectives and deadlines as set out in this Manual;
and
. ensuring the quality of the deliverables.

Engineer's Representative

The Engineer Representative (ER), shall appoint an appropriate member of
the resident site staff, who shall:

ERM-HonGg KonNG, LTD
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. monitor the Contractor's compliance with contract specifications,
including the effective implementation and operation of environmental
mifigation measures;

® instruct the Contractor to follow the agreed protocols or those in the
Contract Specifications in the event of exceedances or complaints; and

» comply with the agreed Event Contingency Plan in the event of any
exceedances.

Environmental Coordinator

b
b
A

. assisting the EM in the day to day coordination tasks associated with

EME&A of the Project;

® the management and coordination of the day to day activities of the
monitoring staff]

® liaison with the construction site staff for the training and
communication of specific mitigation and other instructions pertaining
to environmental matters;

“ ensuring that the advice provided by the ET and taken up by the ER,
is followed through on site; and

° ensuring that the ET 1s kept up to date with all relevant on site
developments.

Environmental Technician
2.2.6  The Environmental Technician is responsible for:
. day to day noise and air monitoring activities; and

o environmental site inspection works.

ERM-Howng Kong, LD MAUNSELL CONSULTANTS ASIA. LTD
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3. EM&A GENERAL REQUIREMENTS
3.1 Introduction
3.1.1
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In this Section, a summary of the EIA fm{% g;*:”; s presented, and the general
requirements and scope of the EM&A are described and the means by which
these interrelate are discussed.

Figure 3.1a illustrates how an environmental problem identified by the
EM&A monitoring process should be resolved and how the results of
increased monitoring will feedback into the EM&A process and provide
details on mitigation performance.

Summary of the ETA

A summary of the EIA findings and mitigation measures that require EM&A
is presented below. Details of the recommended mitigation measures are
detailed in Annex B.

Noise

The construction of both new roads and the alteration of existing roads,
within the T7 road network, have the potential to generate noise impacts at
properties which lie alongside, while the operati ional p ;;i ase will potentially
result in noise impacts generated from traffic travelling along the T7 and
other associated roads.

It is anticipated that a large number of properties alongside the proposed T7
route are likely to experience construction noise impacts unless ameliorative
action is taken. A precasting vard located in the centre of the T7 Interchange
will, if unmitigated, has the potential to generate noise 3?‘{1?&@?% at distances
up to 250 m and to contribute to impacts within a radius of 500 m, which
would include a number of properties in Cheung Muk Tau, proposed
developments in the vicinity of the interchange and i‘és On Estate. Due to
very shallow rockhead levels and the relatively short lengths of the tunnels,
drill and blast method will be adopted for tunnel const

tion, which also has
the potential for causing noise impacts on the surrounding areas.

Findings of the study indicate that potential noise impacts resulting from the
construction of T7 can be avoided through the use zgéw%e mitigatio

measures. The necessary measures include the use s:af quiet plant ané
construction techniques, where practicable, the use of temporary noise
barriers (with a set back distance of 150m) and reducing the percentage on-
time of plant operating simultaneously. Where possible, fs@iw activities
should be scheduled to avoid particularly sensitive periods such as school
examination periods. Blasting used for the construction of tfm, two tunnels
in the interchange should be controlled within the guidance pro ded by the
Mines and Quarries (M&Q) Division of the Civil Engineering Department
(CED). While it is unlikely that noise impacts lasting can be

prevented altogether, it is possible to minimise potential impacts by adopting

15
i
X
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appropriate blasting techniques and the implementation of a good public
relations programme.

fad

2.5 Potential noise impacts attributable to the operation of T7 can be successfully
itigated through the use of low noise road surfaces, road side barriers and
a single semi-enclosure. Four NSRs, all proposed developments (i.e., the
Railway Depot, Lee On Residential Development, Residential Development
TPTL 146 and Residential Development STTL 446), were identified as
potential sites for experiencing residual noise impacts due to the operation
of mm Trunk Road T7. For these sites, it is recommended that optimal design
and layout of the planned developments be ensured and noise insulation
é@fzs;z;gsﬁ@aé. I\U;se mnsulation is also recommended for the 20th floor of Kam

Air Quality

3.2.6  The principal air quality impacts during the construction phase will be

fugitive dust emission impacts on the adjacent ASRs. Site clearance,
xcavation, materials handling and vehicle movements on unpaved site roads
will be the major dust sources. There will be no major dust generating
activities in the casting yard and no concrete batching plant on site, as ready
mixed concrete will be delivered from elsewhere, however, the resulting
increase in traffic along the haul road may generate additional dust impacts.
Exhaust emissions from construction plant (primarily RSP, NO, and CO) are
not expected to result in adverse impacts as the number of pieces of
equipment will be relatively small. The only blasting that may occur would
be for the construction of two tunnels at the T7 Interchange.

el

71s a dual-2 carriageway connecting Sai Sha Road and Ma On Shan Road.
E}}}é%‘iﬂiﬁi the town centre of Ma On Shan, it will ease the traffic congestion
of the town and should lead to an overall decrease in pollutant levels in the
town centre. However, T7 will also generate additional traffic and the
emissions from the new road will affect the identified ASRs.
‘ exhaust emissions will be the major source of air pollutants during
G?’}zﬁi ation of T7, primarily NO,, CO, and RSP. In this particular case, the
presence of noise barrier near Kam Yiu Mansion at Kam Ying Court
rec ommended in Final Assessment Report, will result in the shifting of the
dispe mm& of the vehicular emission to the opposite side, i.e., away from the
ASRs. Two tunnels are planned at the T7 Interchange, wath one spanning
approximately 210 m and the other about 270 m. Ventilation fans will be
installed along both tunnels.

Lad
2
-
o

Lol
(3]
[ve)

To mitigate dust impacts arising from construction activities, dust control
measures, such as water sprays and minimising dropping heights, should be
incorporated into the Contract Specification and duly implemented as part of
od construction practice.  Whilst adverse impacts are not anticipated

“zi ng, appropriate measures such as watering and the use of dust
ast doors, wire mesh, gunny sacks and sandbags, should also be

ERM-Hone Kovg, Lo MAUNSELL CONSULTANTS ASIA, LTD
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3.2.10

3.2.11

3.2.12

3.2.13

L
b
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During the operational phase, the set back distance of T7 has been designed
to comply with the HKPSG and even with the proposed noise barriers in
place, air quality levels at the ASRs are predicted nply with the AQOs
and no additional mitigation measures are required. To ensure compliance
with the TAQG, monitoring of air quality within the tunnel is recommended
and sufficient ventilation capacity should be allowed to ensure that the
TAQG would be maintained.

Water Quality

Potential water quality impacts from the construction of the Trunk Road T7
will be from typically land based constr activities involving
construction runoff and drainage; litter mﬁj lebris; and spillages. With the
implementation of proper site management and good construction practices,
it is unlikely that construction activities would result in breaching of the
Water Quality Objectives (WQO).

The adoption and incorporation of an appropriate drainage collection system
will ensure that no residual detrimental operational water quality impacts
arise. It is considered that provided these drainage facilities are
implemented, along with regular cleaning and maintenance practice
operational water quality will be compliant with the WPCO standards.

Waste Management

After re-use of excavated materials on-site, it is likely that only small
quantities of surplus spoil, if any, will require disposal off-site in either a
public dump (Pak Shek Kok Reclamation Public Dump) or landfill NF\T ),
and only small volumes of construction, demolition and chemical wastes will
be generated.  Mitigation measures relating to good practice are
recommended to ensure that adverse environmental impacts are prevented
and that opportunities for waste minimisation and recycling are followed. It
is expected that if the measures are taken, the storage, handling, collection,
transport and disposal of waste should present minimal environmental
impacts.

It is recommended that auditing of each waste stream should be carried out
periodically by the Trunk Road T7 contractor w determine if wastes are
being managed in accordance with approved procedures and the site waste
management plan, and to see if waste reduction t ts are being achieved or
could be improved. The audits should look at all aspects of waste
management including waste generation, ge  recycling, treatment,
transport, and disposal. An appropriate audit programme would be to

undertake a first audit at the commencement of the construction works and
then to audit quarterly thereafter.

Terrestrial Ecology

oy

The key ecological issue associated with the proposed T7 relates to the loss
of 2.5 ha of secondary woodland and 2.5 ha of old plantation woodland. The

ERM-HoNG KONG, LTD
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Ma On Shan SSSI will not be affected by the current project and only a small
portion of the Ma On Shan Country Park will be subjected to any impacts.
The latter can be considered insignificant when compared to the rest of the
entire conservation area.

Mitigation measures have been recommended to limit the potential impacts,
M%m advance and compensatory on-site replanting over the area in
%"W“ ‘een the proposed alignment and the Ma On Shan Country Park during
or after completion of the construction work. Other mitigation measures,
such as minimising the woodland to be encroached upon and good
’i?i?i"i%%"“”‘“ii@ﬂ practice, are also recommended. The potential impact during

verational phase is mainly related to fragmentation of habitat, but as no
%3??{?@"?“ - wildlife is expected to be affected, the impact is considered as

¢ gzm

Landscape and Visual

3

Landscape/Townscape Impact

The scheme proposals in the context of its design, location and the overall
character area has resultant landscape and townscape impacts that are
significant adverse but generally localised. These major impacts arise due
to: the loss of vegetation and recreational resource of amenity woodland

lthough this is a localised effect adjacent to Kam Ying and Lee On
ate, and modifications to topography, loss of vegetation, loss of
creational resource and introduction of major landscape element to the

H inch Backs.

4reds, a4

E

In consideration of the two options for the northern interchange the Overland
Option route will cause a highly significant adverse landscape impact due to

> extensive cutting and loss of vegetation required. The Tunnel Option
oute, however, will only cause moderate adverse impacts.

\y%uz@? wnscape impacts will occur to the high-rise residential areas with
f%@@ scheme being relatively remote to the majority of the area. The quarry
iw suffer minor landscape impacts due to small modifications to
aphy and loss of young plantation trees, but benefits from the
unity the scheme provides for mitigation measures.

Visual Impact

“ scheme proposals in the context of its visual character will have the
nt impacts in existing views that are significant adverse but only on a

mited ;mn%:;ef of visually sensitive receivers. These are: the introduction
of a dominating feature to views from Kam Ying Court, Saddle Ridge
Garden, Lee On Estate and STTL 446 developments; and local impacts for
traif walkers and Hunch Backs users.

ERM-I

NG, Lo
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3.2.20 The Overland Option for the northern mnterchange will heighten these
impacts for Lee On Estate, or STTL 446, as well as being a maj jor feature in
views from local pedestrians. The Tunnel Option would be a much lesser
feature within the aforementioned views.

o
o
)
Y

There are a number of impacts to other visually sensitive receivers, however
these are generally only slight adverse as the scheme is "mi}f a small
extension of the existing urbanisation within their views or is screened.

Land Use

3.2.22 According to the approved Ma On Shan OZP S/MOS/5, the land use imnavgx
of the construction and operation of the Trunk Road T7, would be minimal.
However, consultation with AFD has revea w that the development

boundary shown on the approved Ma On Shan OZF 5/

MOS/S does not match
with the Country Park Boundary. A small section of Trunk Road T7 in front
of the WSD service reservoir has been found to encroach into the Ma On
Shan Country Park. The area affected is about 200m’ A site inspection
identified that the affected area is only an earth track and does not have any
ecological or recreational value. Therefore, its loss will not have an adverse
effect on either the Country Park or the publ Consent for the
encroachment into Country Park should be sought fit

m the Authority of the
Country and Marine Parks and in consultation with zziw Country and Marine
Parks Board.

33 Construction Phase EM&A

3.3.1 The general requirements for the monitoring of air and noise and for
conducting site audits are presented below.

Environmental Monitoring

Monitoring Programme

L3
L)
(S

The monitoring of environmental impacts s "‘%?EE %E‘Jﬁ carried out by the ET, the
monitoring work will comprise dust and noise impacts at sensitive receivers
in the vicimty of the works.

3.3.3 The monitoring programme for the Project 1s summarised in 7able 3.3a.

CONSULTANTS ASIA, LTD
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Table 3.3a  Summary of Monitoring Programme

Duast Noise
Parar TSP 1-hour and 24-hour Restricted period: three
consecutive L, 5 minutes;

Unrestricted period: six
consecutive readings L, 5

mmnutes.
See Table 5.15 See Table 4.4a
Z4-hour TSP daily for two weeks Daily at 30 minute mtervals for
prior to construction and three 1- two weeks prior to construction.
hour TSP daily for two weeks. 1-
hour sample should be conducted
at least three times per day while
the highest dust impact is
expected.
Haselme Check Every three months Twice per year
Impact Monttoring Une 24-hour TSP and three One set of measurement (three
consecutive L, 5 min) in
1-hour TSP every six days, restricted hours and one set of
undertaking when the highest measurement (six consecutive L,
dust impacts oceur, 5 min)in unrestricted periods every
week when noise generating
activities are underway.
Ad hoc monitoring as required. Ad hoe monitoring as required.

Action and Limit Levels

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

o Action Limifs: beyond which there is a clear indication of a
deteriorating ambient environment for which appropriate remedial
i are likely to be necessary to prevent environmental quality

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

ERM-Hong KonNa
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Event Contingency Plans

P's) i1s to provide, in

proc s for ensuring

The purpose of the Event Contingency Plan:
association with the monitoring and audit activities

&

that if any significant environmental incident (either accidental or through

inadequate implementation of mitigation measures on the part of the
Contractor) does occur, that the cause is quickly identified and remedied, and
that the risk of a similar event recurring is reduced. This also applies to the
exceedance of statutory or agreed A/L criteria identified by the EM&A
programme.

The format of the ECP's to be used during construction of the Project is set
out in Section 4.8 and Section 5.1.5.

Environmental Auditing

In addition to the monitoring of dust and noise levels as a means of assessing
the ongoing performance of the Contractor, the ET shall undertake regular
audits of the Contractor's onsite practices and procedures. The primary
objective of the audit programme will be to assess the effectiveness of the
management systems established by the Contractor to implement the
environmental mitigation measures recommended in the EIA for noise, air
quality, water quality, waste management, terrestrial ecology and
landscaping as detailed in Annex B.

Whilst the audit programme will undoubtedly complement the monitoring
activity with regard to the effectiveness of dust suppression and noise
attenuation measures, the criteria against which the audits will be undertaken
shall be derived from the clauses within the Contract Document which seek
to enforce the recommendations of the ETA and the established management
systems.

The findings of site audits shall be made known to site staff at the time of the
audit to enable the rapid resolution of identified non-compliancies. Non-
compliancies, and the corrective actions undertaken, shall also be reported
in the monthly EM&A Report.

Section 6 presents the scope and frequency of onsite audits and defines the
range of issues the audit protocols shall be designed to address.

Enquiries, Complaints and Requests for Information

Enquiries, complaints and requests for information can be expected from a
wide range of individuals and organisations including members of the public,
Government departments, the press and television media and community
groups. The vast majority of the correspondence is likely to be received
directly by TDD, although the other major receiver will be the site offices.

ERM-HONG KONG, LTD
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iquiries concerning the environmental effects of the works, irrespective
of how they are received, shall be reported to the ET who shall set up
edures for the handling, investigation and storage of such information.
, Eémmgw steps shall then be followed.

1) The ET shall notify the ER of the nature of the enquiry.

2)  An investigation shall be initiated to determine the validity of the
complaint and to identify the source of the problem.

3)  The ER shall undertake the following steps, as necessary:

. investigate and identify the source of the problem (the ER may
request additional dust or noise monitoring);

. liaise with the EM to identify remedial measures;

. require the Contractor to take action to mitigate the situation;

. repeat monitoring to check compliance with A/L level criteria;
and

. if monitoring results show exceedances, repeat review

procedures to identify further possible areas of improvement.

4)  The outcome of the investigation and the action taken shall be
documented on the complaints proforma (see Annex A). Where
possible, a formal response to each complaint received shall be
prepared, within a maximum of seven days, in order to notify the
concerned person(s) that action has been taken.

53 All enquiries which trigger this process shall be reported in the
monthly reports to the EPD which shall include details of the
mitigation measures taken and the additional monitoring results
recorded for the period.

uld be noted that the receipt of complaints or enquiries will not, in
be sufficient reason to introduce additional mitigation measures. They
wiﬁ % wwever mitiate the ECP and this procedure may lead to the introduction
of further measures if they are considered necessary.

n all cases the complainant shall be notified of the findings of the ECP and
- procedures put in place to ensure that the problem does not recur.

Operation Phase EM&A

341
¢ monoxide, nitrogen dioxide and visibility should be conducted inside
tunnels. The tunnel management should ensure that the ventilation system
ERM-Hong Kong, Lo MAUNSELL CONSULTANTS ASLA, LTD
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is operated at the appropriate level and the Tunnel Air Quality Guidelines are

met.
3.42 Should air quality inside the T7 Interchange Tunnels exceed the Tunnel Air

Quality Guideline, the tunnel management should regulate the ventilation
system or reduce the traffic flow to decrease the concentration of pollutants
to the acceptable levels.

ERM-HONG KONG. LTD
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4. NOISE MONITORING
4.1 Introduction

4.2

41.1 In this Section, the requirements, methodology. equipment, monitoring
locations and mitigation measures for the r m;@% ng and audit of noise
impacts from the construction of Trunk Road T7 are presented.

Methodology and Noise Criteria

421 Noise level measurements shall be carried out by suitably qualified
members of the ET using the methodology set out in N@ﬁ“’?‘i@ﬁ 3 of the
Technical Memorandum on Noise from Construction Work other than

Percussive Piling.

9

4.2.2 The appropriate parameter for measuring construction noise impacts shall
be the equivalent A-weighted sound pressure level (L,,) measured in

decibels (dB).

423 The criterion against which the recorded noise levels sh
refers to the noise level 1 m from the nearest part of the building iagadc,

and at a height approximately 1.2 m above the ground or at the height that
has the least obstructed view of the construction activity in relation to the
receiver.

statutory control of construction activi zze ocewrring on week drmm
normal working hours (i.e. Monday to Saturd -18003,
voluntary daytime limit of L,., 1 i, 75 and 70 m%“é a‘@@;mﬁam&d in th
Practice Note for Professional Persons - Noise from Construction Activities
- Non-statutory Controls, EPD, May 1993 (ProPECC PN 2/93) was
proposed in the EIA and agreed with EPD as the appropriate criterion for
all residential dwellings and education institution respectively.

42.5 The Technical Memorandum on Noise from Construction Work Other than
Percussive Piling and Technical Memorandum on Noise from Construction
Work in Designated Areas specifies the Ac {3@;‘?&3?}@&‘ Noise Levels (ANLs)
for restricted hours working. Depending on the ensitivity Rating of
the NSRs, on all days during the ev enm (19: @ ffij" 00 hours) Mﬁd general
holidays including Sundays (07:00 - 2 U{} hours), the smza;g@r}x noise limit
shall be the L ., 65 or 70 dB(A) for ‘w,w non-SPME and prescribe
works and 50 or 35 for the SPME and pzﬁ cribe works; during the night-
time period (23:00-07:00 hours) on any day, %;hgz maximum noise level shall
be or 50 or 55 dB(A) for the non SPME and prescribe works and 35 or 40
for the SPME and prescribe works.

ge

ERM-HONG KOoNG, LTD
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43 Monitoring Equipment

4.5.1  The EM shall provide sufficient numbers of noise meters to conduct the
3 hasdme bamphnw at the agreed momtormg locations. Sound

trot m}zzm g:zi Commission (IEC} Publication 651:1979 (Type 1 ) and
/85 (Type 1) specification as referred to in the TM. The sound level

meters »mii be ;;apphed and used with the manufacturers recommended

level of @g‘,cu;acy as Stated in the manufacturers specifications. Calibrated
hand-held anemometers shall also be supplied for the measurement of wind
speeds during noise monitoring periods.

e
ok
2k

4.3.3 The equipment shall be kept in a good state of repair in accordance with
the manufacturer’s recommendations and maintained in proper working
order %&f‘i‘@% sufficient spare equipment available in the event of breakdown
to maintain the planned monitoring programme.

e
9%
T

Noise measurements should not be made in the presence of fog, rain, wmd
W ii% a steady speed exceeding Sms™ or wind with gusts exceeding 10 ms™
The wind speed shall be checked mth the hand-held anemometers capabie
of measuring the wind speed in ms™

g

N T'able 4.3a presents recommended noise monitoring equipment.

Ll
L4y

Table 4.3a  Noise Monitoring Equipment

Quantity
Two unit
Two unit
Two unit

4.4 Monitoring Locations

ise monitoring stations have been identified for the construction of

4.4.1

T mm Road T7 and are listed below in Table 4.4a and depicted in Figures
4.4a as.z:m 5:3 Prmy to thﬁ commencement of the EM&A Procramme the

Table 4.4 EM&A Noise Monitoring Locations

’irf@s*;é“zw?fsag NSR Location
N1 Ma On Shan Area 86B/Shing On THA
N3 Lutheran Primary School
NT Heng Shan House
ERM-HonG KonG, Lo MAUNSELL CONSULTANTS ASIA, LTD
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NM4 N1g Kam Yiu House
NMS5 N30 Proposed Rail Depot and Residential Development at Lee On
NM6 N33 Proposed Residential Development ‘}“@? . 146, Block |
NM7 N4G Proposed Residential Development 5 , Block 13
45 Baseline Monitoring
4.5.1 To obtain fully satisfactory baseline results, a waterproof sound level meter
and noise logger shall be used. Baseline noise levels shall be measured
over two weeks at interval of 5 minutes. The A-weighted noise level L
L,, and L, shall be recorded at the specified interval. The survey pc,md
shall be selected prior to the commencement of construction activities and
so as to avoid other atypical noise sources. The proper functioning of the
logger shall be ensured during this period and shall be visited for a period
not less that one hour every two days to ensure its continued operation and
to detail specific noise sources audible at the monitoring location.
Measurements shall be recorded to the nearest 0.1 dB.
4.6 Impact Monitoring
4.6.1 During normal construction working hours { 19:00 Monday to
Saturday), monitoring of L, sm; noise levels (as secutive Ly s min
readings) shall be carried out at the agreed mwzjmrmg locations once every
week in accordance with the methodology in the TM. If restricted hours
works are undertaken, monitoring of L, s vise levels {aﬁ three
consecutive L, s m, readings) shall be carried out at the agreed m@nit@rﬁng
stations at the same frequency as specified for normal working hours.
4.6.2 In relation to the monitored noise levels, other noise sources such as road
traffic may make a significant contribution to the overall noise
environment. Therefore, the results of noise monitoring activities will take
into account such influencing factors wk ;u,%z were not present during the
baseline monitoring period. All measurements shall be recorded to the
nearest 0.1 dB.
47 Compliance Assessment
4.7.1 The A/L Levels provide an appropriate framework for ’5*::3 interpretation of

monitoring results. The noise impact monitoring data shall be checked

against the agreed A/L Levels as listed in Table 4.7

173

Table 4.7a Action and Limit Levels for Construction Noise dB(A)

Time Period Action Limit

§700-1900 on normal weekdays: When one documented 75 abBiA)

0700-2300 hrs on holidays; and When one documen

complaint is received

1900-2300 hrs on all other days complaint is received 8% or 70 dB{AYP

ERM-HONG KONG, LTD
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Time Period Action Limiz
2300~ f next day When one documented 35 or 40 dB(AYY

complaint is received 50 or 55 dB(A)®

¢ SPME and prescribe works
{23 for non-SPME and prescribe works

4.7.2 To account for cases where ambient noise levels as identified by baseline
monitoring approaches or exceeds the stipulated Limit Level prior to
commencement of construction, an Exceedance Level may be defined and

d with EPD, which incorporates the baseline noise level and the 75

dB(A), construction Limit level specified in the ProPECC. The

exceedance level will be therefore greater than 75 dB(A) and represents the
maximum acceptable noise level at each monitoring station. Correction
ors for the effects of acoustic screening and/or architectural features of

SRs may also be applied for from the EPD as specified in the TM.

JE
N |
Lk

For the purposes of compliance checking, after taking into account any
adjustments agreed with EPD, comparison with either the Limit or
Exceedance Level shall represent the governing criteria for noise impact
assessment during the T7 EM&A.

4.8 Event Contingency Plan

4.8.1  The principle on which the ECP is based is the prescription of procedures
and actions associated with the measurement of defined levels of noise
impact recorded by the environmental monitoring process and defined in
the tables above. In cases where exceedance of these criteria occurs, the

EM, ER and the Contractor shall strictly observe the relevant actions of the

ECP shown in Table 4.8a.

ERM-HONG KONG, LTD MAUNSELL CONSULTANTS ASIA. LTD
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5. AIR QUALITY MONITORING
5.1 Construction Dust

5.1.1 In this Section, the requirements, methodolo ipment, mo r%fmmg
locations, criteria and protocols for the monitc and audit of air quality
impacts during the construction of Trunk Road T7 are presented
Monitoring Methodology

5.1.2 The impact of fugitive dust on ambient air pé;ﬁ‘}%i{%s’;ﬁ'i depends on the
quantity, as well as the drift potential of the dust particles injected into the
atmosphere. Large dust particles will x«;‘sﬁe out near the source and
particles that are 30 - 100 um in diameter are like g to undergo impeded
settling. These particles, depending on t tent of atmospheric
turbulence, would settle within a distance of 100 rom the source. The
main dust impact will arise from fine particles ¢ a aﬁimrngf less than 30
um, measured as Total Suspended Particulates (TSP), dispersed over
greater distances from the sources. TSP lev ‘,i W%é“i therefore, be
monitored to evaluate the dust impact during the construction phase of the
Project.

5.1.3 The TSP levels shall be measured by following the standard high volume
sampling method as set out in the Title 40 of the Code of Federal
Regulations, Chapter 1 (Part 50), Appendix B. 24-hour average TSP
concentrations should 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 g‘;mef with retained
particles should be collected and returned to the laboratory for drying in
a desiccator followed by accurate weighing. 24-hour average T\P levels
are 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 approximately two days.

5.1.4 1-hour average TSP concentrations can be measured either by the same
monitoring method as 24-hour average TSP or with hand-held direct
reading dust meter. 1-hour average TSP concentrations measured by a
hand-held direct reading dust meter require no laboratory analysis and will
give an instant reading of the dust levels to ensure that any deteriorating
air quality could be readily detected and timely action taken to rectify the
situation. Air samples are drawn through the opti g&é%%:@g 1sitive area of the
monitor for a continuous period of 1-hour and the monitor will calculate
the time-averaging dust levels.

Objectives and Criteria
5.1.5 The objectives of TSP monitoring are:

. to identify the extent of construction dust impacts on sensitive
receivers;

ERM-HONG KONG, LTD
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. to determine the effectiveness of mitigation measures to control dust
from construction activities;
. to audit the compliance of the Contractor with regard to dust control
contract conditions and the relevant dust impact criteria;
® to recommend further mitigation measures if found to be necessary;

LA

[

o

-
OF

and

. to verify the prediction of the dust impacts in the EIA during each
phase of the construction works.

The criteria against which the dust (measured as TSP) monitoring shall be
assessed are:

. the Hong Kong Air Quality Objectives (AQO) for TSP, 24-hour TSP
levels of 260 ng m”; and

«  the EPD recommended 1-hour TSP limit of 500 ug m™.
These levels are not to be exceeded at the sensitive receptors.

Baseline Monitoring

Baseline monitoring shall be carried out to determine the ambient 1-hour
and Z4-hour TSP levels at the monitoring locations prior to the
commencement of the construction works.

Baseline monitoring shall be carried out for a continuous period of at least
two week under typical weather conditions with the 24-hour and three 1-
hour ambient measurements taken daily at each monitoring location. As
noted above, monitoring results of HVS and the hand held direct reading
dust meter are not directly comparable and the same method must be used
baseline and impact monitoring. General meteorological conditions
{wind speed and direction and precipitation) and notes regarding any
significant adjacent dust producing sources shall also be recorded

The baseline monitoring will provide data for the determination of the
appropriate action levels with the limit levels set against statutory or
otherwise agreed limits.

Baseline checking of ambient dust levels shall be carried out every three
months at each monitoring location. The checking shall be carried out
when dusty construction activities are not taking place and detailed notes
shall be provided by the monitoring personnel as to any significant dust

producing sources during the baseline checking.

ERM-HONG Ko

MAUNSELL CONSULTANTS ASIA, LTD
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5112

5.1.13

5.1.14

Impact Monitoring

The monthly schedule of the compliance and impact monitoring
programme shall be drawn up by the EC. one month prior to the
commencement of the scheduled construction period. TSP monitoring
shall include the following:

. collection of 24-hour samples once every six days: and
. collection of three 1-hour measurements every six days, the

measurements shall coincide with the construction activities with
significant dust emissions.

Dust monitoring data shall be recorded on a standard record form
developed for the Project.

Equipment
High volume sampler (HVS) in compliance with the following
specifications shall be used for carrying out the I-hr and 24-hr TSP
monitoring:

. 1.7 m® min™ (20-60 SCFM) adju e flow range;

e equipped with a timing/control device with = 5 minutes accuracy for
Pp 3
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-hr 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 24-hr period.

ERM-HoNG KONG, LTD
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Ay
-
A

A hand-held direct reading dust meter, sampling in the range of
0.1-100 mg m~ and capable of achieving results comparable to a high
volume air sampler shall be used for 1-hr TSP sampling.

5.1.16 Equipment shall be maintained in calibration at all times and recalibration
will be carried out in accordance with requirements stated in the
manufacturers operating manual and as described below.

Ay
e
ot

:

The flow rate of each high volume sampler with mass flow controller will
be calibrated using an orifice calibrator. Initial calibration will be
conducted upon installation and prior to commissioning. One point flow
rate calibration will be carried out every two months. Five point
calibration will be carried out every six months.

amplers shall be properly maintained and frequently calibrated. Prior
st monitoring commencing, appropriate checks shall be made to
ensure that all equipment and necessary power supply are in good working
condition.

5.1.19 Table 5 la presents the recommended types and quantities of TSP
monitoring equipment.

Table 5.1a TSP Monitoring Equipment

Drescription Quantity
High volume sampler Four units

held direct reading dust meter One unit

Monitoring Locations

LAy

1.20 The Trunk Road T7 Final Assessment Report has identified four dust
monitoring locations for the construction phase of T7. Locations of the

LAy

121 Prior 1o the commencement of the EM&A programme, the proposed dust
monitoring stations shall be discussed and agreed with the EPD.

Table 5.1b  EM&A Dust Monitoring Locations

Monitoring ASR Location
Station
Al Ma On Shan Area 86B/Shing On 1HA
A2 Heng On Estate
A3 Chiu Chow Association Secondary School
Al2 Proposed Residential Development TPTL 146

mental limits, termed Action and Limit (A/L) levels, provide an
priate framework for the interpretation of monitoring results. The air

TONG KONG,

MAUNSELL CONSULTANTS Asla. LD
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quality monitoring data shall be checked against the
listed in Tables 5.1c and 5.14d.

ed A/L levels as

Table 5.1c Derivation of Action and Limit Levels for 24-Hour Air Quality

Monitoring
Level Total Suspended Particulates (pg m” )
Baseline Derived from physical measurements prior 1o ¢onsuuchion Commencing
Action For baseline <108 ug m”, average of 130% of baseline and the Limit leve]
Limit AQO for TSP: 260 ug m™ averaged over 24-hours

Table 5.1d Derivation of Action and Limit Levels for I-hour Air Quality

Monitoring
Level Total Suspended Particulates
Baseline Derived from physical measurements prior [0 Consiruction commencing
Action For baseline <154 pug m”, average of 130% of baseline and the Limit level
For 154< baseline >269ug m~, 350 pg m”
For baseline >269 pg m~, 130% of baseline level
Limit 500 pg m”
Event Contingency Plan
5.1.23 The principle upon which the ECP the prescription of

procedures and actions associated with the mez f certain defined
levels of air pollution (the Action aﬂﬁ Limit levels), recorded by the
environmental monitoring process, during the construction phase of Trunk
Road T7. The ECP for exceedance of various levels and the
responsibilities of relevant parties in the event of an exceedance of the dust
A/L levels is given in Table 5.1¢.

ERM-HOoNG KONG, LTD
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52 Operation Phase
5.2.1 1s Secrion presents the tunnel air quality monitoring requirements for the
itrol of air pollution in vehicle tunnels.
Tunnel Air Quality Monitoring

5.2.2 The following air quality guidelines should be attained and maintained
inside a vehicle tunnel:-

Table 5.2a  Tunnel Air Quality Guideline

Alr Pollutants Averaging Time Maximum Concentration
Microgrammes Per Cubic  Parts Per Million
Metre ( pg m”) (ppm)
Carbon monoxide 5 minutes 115,000 100
Nitrogen dioxide 5 minutes 1,800 1
Sulphur dioxide 3 minutes 1,000 0.4
In addition, the visibility in the tunnel should be controlled to a level
equivalent to an extinction coefficient of 0.005 per metre or less during
any S-minute interval.
Operation Practice

524 f‘iim,&, control of air pollution requires proper supervision on the

maintenance and operation of the ventilation system and the monitoring
@w;‘m nt. Good preventive maintenance should be employed.

5.2.5  Statf should be properly trained on their duties relating to control of air
?“sfs‘%z*m;

5.2.6  The tunnel management should, based on the historical correlation between
the traffic flow and air pollutant concentration or otherwise, ensure the
jzﬂzm%m of vehicles entering the tunnel at any time will, as far as
racticable, not exceed any level that may threaten the limit mentioned in
P ¥ ¥
Table 5.2a above.

5.2.7  When the concentrations of pollutants inside either tunnel have exceeded
the Tunnel Air Quality Guidelines during normal and/or congested traffic
f’»zsaf“sxt;{m the traffic conditional flow and, fan and sensor operation should
be logged and possible cause identified. The Director of Environmental
_%%\m ction (DEP) should be advised as soon as reasonably practicable.
Monitoring Requirement

5.2.8  Concentrations of carbon monoxide, nitrogen dioxide and visibility should
be monitored inside the T7 Interchange tunnel. The tunnel management
i‘zf A?iﬁéj install and operate at least one analyser for each pollutant at each

lometre section of the tunnel.
ERM-HONG KonG, LD Maunserl CONSULTANTS Asia, LTD
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5.2.9

h
b
oot
Wl

The monitoring of nitrogen dioxide may be replaced by nitric oxide
through the application of the following any correlation
relationship between these two parameters snstrated to have a
regression coefficient of not less than 0.85:

320 +0.1056

Il

Nitrogen dioxide
concentration (pg/m’) concentration (p

Direct measurement of NO, should be conducted when more suitable NO,
sensors become available in market. In case NO sensors are installed, they
would have to be replaced over reasonable period of time when more
suitable NO, sensors become available in market

%]

The tunnel management should forward the results of monitoring in a
floppy disk with such a format agreeable to the DEP once per month.

All monitoring instruments should be checked for zero and span once a
week and calibrated and certified by an independent environmental
laboratory in accordance with the criteria.

The analyzers should activate an audible alarm at the main control room
of the tunnel whenever the measured carbon monoxide and nitrogen
dioxide concentrations exceed 92.000 g,w—"m} and 1.440 pg/m’ respectively.
Prompt action including increasing the fan operation. restriction of the
traffic flow and other means acceptable to the DEP should be taken
whenever appropriate.

ERM-Honc KonNg, LD
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6. ENVIRONMENTAL AUDITING
6.1 Site Inspections
6.1.1 Site Inspections provide a direct means to trigger and enforce the specified

6.1.2

6.1.3

6.14

environmental protection and pollution control me: s.  They shall be
undertaken routinely to inspect the construction activities in order to ensure
that appropriate environmental protection and @éim‘%m‘é control mitigation
measures are properly implemented. With well defined pollution control
and mitigation specifications and a well established site inspection,
deficiency and action reporting system, the site ins g:‘*;imz is one of the
most effective tools to enforce the environmental protection rﬂqmmmama
on the construction site.

e

The EM is responsible for formulation of the environmental site inspection.
deficiency and action reporting system, and for carrying out the site
inspection works. He shall submit a proposal on the site inspection,
deficiency and action reporting procedures within 21 days of the
construction contract commencement to the Contractor for agreement and

to the ER for approval.

Regular site inspections shall be carried out at leas
areas of inspection shaii n@t be f{imi{ed to the

once per week. The
ntal situation.
i it sh@u}d a%%@
revlew the environmental Situaman amgzd § ch is likely

be affected, directly or indirectly, by the site act ?&6 EM sha éé
make reference to the following information in conducting the inspection:

. the EIA recommendations on environmental protection and pollution
control mitigation measures (refer Annex B):

. works progress and programme;

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

. the contract specifications on environmental protection;
. the relevant environmental protection and pollution control laws; and
. previous site inspection results.

The Contractor shall update the EM with all relevant information of the
construction contract for him to carry out the site inspections. The
inspection results and its associated recommendations on improvements to
the environmental protection and pollution control works shall be
submitted to the ER and the Contractor within 24 hours, for reference and
for taking immediate action. The Contractor shall follow the procedures
and time-frame as stipulated in the environmental site inspection,
deficiency and action reporting system formulated by the EM to report on

any remedial measures subsequent to the site inspections.

ERM-HONG KONG, LTD

MAUNSELL CONSULTANTS ASIa, LTD
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6.1.5

6.1.6

Regular site inspections should also ensure that the work site boundaries
are not exceeded and that no damage, especially of an ecological nature,
15 being caused to the surrounding areas.

Ad hoc site inspections shall also be carried out if significant
env *m;*m ntal problems are identified. Inspections may also be required

sequent to receipt of an environmental complaint, or as part of the
estigation work, as specified in Action Plan for environmental
ionitoring and audit.

6.2 Compliance with Legal and Contractual Requirements

(=2
[
(Vs

-
.

b
fik

an,

b

6.2.6

There are contractual environmental protection and pollution control
requirements as well as environmental protection and pollution control laws
in Hong Kong which the construction activities shall comply with.

In order that the works are in compliance with the contractual
requirements, all the works method statements submitted by the Contractor
the ER for approval shall be sent to EM for vetting to see whether
ifficient environmental protection and pollution control measures have
éfaz;m,ﬁ. included.

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

~ontractor shall regularly copy relevant documents to the EM so that
the checking work can be carried out. The document shall at least include
the updated Work Progress Reports, the updated Works Programme, the
application letters for different licence/permits under the environmental
protection laws, and all the valid licence/permit. The site diary shall also
be available for the EM’s inspection upon his request.

After reviewing the document, the EM shall advise the ER and the
ifcf tractor of any non-compliance with the contractual and legislative
requirements on environmental protection and pollution control for them
1o ’5%%3@;‘? follow-up actions. If the EM’s review concludes that the current
status on licence/permit application and any environmental protection and
;}z}};agmﬁ control preparation works may not cope with the works
programme or may result in potential violation of environmental protection
pollution control requirements by the works in due course, he shall
also advise the Contractor and the ER accordingly.

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

ERM-HoNg Ko, Lt
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6.3 Environmental Complaints
6.3.1 Complaints shall be referred to the carrving out complaint
investigation procedures. The EM undert: the following
procedures upon receipt of the complaints:

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

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

. if a complaint is valid and due to works, identify mitigation
measures;

. if mitigation measures are required. advise the Contractor
accordingly;

. review the Contractor’s response on the identified mitigation
measures, and the updated situation;

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

. undertake additional monitoring and audit to verify the situation if
necessary, and review that any valid reason for complaint does not
recur;

. report the investigation results and the subsequent actions to the
source of complaint for responding to complainant (If the source of
complaint is EPD, the results should be reported within the time
frame assigned by EPD): and

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

6.3.2 During the complaint investigation work. the Contractor and ER shall

cooperate with the EM in providing all the necessary information and
assistance for completion of the investigation. If mitigation measures are
identified in the investigation, the Contractor shall promptly carry out the
mitigation. The EM shall ensure that the measures have been carried out
by the Contractor.

ERM-HONG KONG, LTD
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Table Al Complaints Proforma

Trunk Road T7 in Ma On Shan Sheet of

Report Form for Complaints Unit Reference:

RECIPIENT

Name: Location: Tel:

COMPLAINANT

Name: Tel:

Address: Fax:

COMPLAINT

Type: Noise/Dust/Other

Date: Time: Location:

Description:

Copy fax to: Original to:
Date:

Date:

REVIEW RESULTS

Signed: Date:

~-Al-



RECOMMENDATIONS

4

igned: Date:

.

i,

ATTACHMENTS:

Copy to: Date/Time:

PR Manager: Date: Time:

Engineer Representative: Date: Time:

Environmental Manager: Date: Time:

AP



Annex B

Mitigation Measures



Environmental Impact Assessment Study
for Trunk Road T7 in Ma On Shan EI4 - EM&A Manual

Introduction

The mitigation measures recommended in the T7 EIA are included in this Annex as the
basis of the monitoring and audit requirement for the EM&A 1} &ifzzm? and should be
incorporated into Contract Specifications. Table B2 shows the environmental mitigation
implementation schedule.

Noise
Locations of the relevant NSRs are depicted in Figures 4.4a and b.
Construction Phase

Noise emissions from construction sites can be minimised through good site praa.zme
selecting quiet plant and quiet working methods and through the use of temporary barrie
The recommended set back distance is shown in Figures Bla and Blb.

Good Site Practice

Good site practice and noise management can considerably
construction site activities on nearby NSRs. The following package of mez
followed during each phase of construction:

. only well-maintained plant should be operated on-site and plant should be serviced
regularly during the construction works;

. machines and plant that may be in intermittent use should be shut down between
work periods or should be throttled down to a minimum;

. plant known to emit noise strongly in one direction, should, where possible, be
orientated so that the noise is directed away from nearby ?NE% s;

. silencers or mufflers on construction equipment should be utilised and should be
properly maintained during the construction works;

. mobile plant should be sited as far away from NSRs :

where

. material stockpiles and other structures should be eff
practicable, to screen noise from on-site construction activities.

Selecting Quieter Plant and Working Methods

The Contractor may be able to obtain particular models of plant that are quieter than
standard types given in the TM. The benefits achievable in this way will depend on the
details of the Contractors’ chosen methods of working, and it is considered too restrictive
to specify that a Contractor has to use specific items of plant for the construction
operations. It is therefore both preferable and practical to sy ;h an overall plant noise
performance specification to apply to the total sound pnwef leve | plant on the site so
that the Contractor is allowed some flexibility to select plant to suit his needs.

i in Hong Kong.
he noise levels

CONSULTANTS ASIA, LTD
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contained in the relevant statutory TM unless the noise emission of a particular piece of
equipment can be validated by certificate or demonstration.

Temporary N

In general, noise barriers located between noisy construction activities and NSRs could give

up to 5 dB(A) red i from screening (estimated in accordance with TM). It would be
péﬁss%bée for the Contractor to provide barriers, in the form of site hoardings, to achieve this
level of re gim.m n. Certain types of PME, such as generators and compressors, can be
I . d giving a total noise reduction of 10 dB(A) or more. Movable vertical
barriers that can be located close to noisy plant can also be very effective at screening

S‘ %3

Mitigation of Residual Impacts

Further mitigation has been developed on a more site specific basis and are summarised in
Tables Bia and Blb.

Noise from t ng vard can be mitigated through the use of quiet plant and temporary
noise barriers i’i“mz will prevent impacts arising from the casting yard alone (outside 125
m) and will alsc ice the radius of cumulative impacts zone to 150 m. Cumulative

mpacts are th anticipated to occur in only one area which is considered noise
sensitive; that is the proposed railway depot and residential development at Lee On. At
present the exact layout of this development is unknown therefore it is not possible to
quantify the potential impacts. However, cumulative impacts will only occur during
construction of either the interchange slip road or the section of T7 immediately south west
of the development. Therefore, if necessary the percentage on-time of plant (for example
the vibratory pokers) within the yard can be reduced to prevent cumulative impacts during
these periods.

St

Tunnel Construcuon

Blasting used for the construction of the two tunnels in the interchange should be controlled
within the appropriate guidance provided by the Mines and Quarries (M&Q) Division of

the Civil Engineering Department (CED). While it is unlikely that noise impacts from
blasting ¢ = prevented altogether, it is possible to minimise potential impacts by

adopting appropriate blasting techniques and through the implementation of a good public
relations programme

ERM-HONG & MAUNSELL CONSULTANTS Asta, LTD
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Operational Phase

\

For almost the entire length of T7, NSRs lie on only one side of the roadway, therefore the
noise barrers required may be of reflective type. There will however be two exceptions where
absorptive barriers will be necessary to prevent potential noise impacts at properties directly
opposite the barrier. These are: the barrier along the westbound carriageway immediately
north of Cheung Muk Tau; and a section of the barrier along the slip road leading from the T7
Interchange to the Sai Sha Road roundabout. The mitigation measures required are illustrated
in Figures B2a and B2b, with typical cross-sections of the noise barriers and semi-enclosure
provided in Figures B3a and B3b.

Development at GIC Site Currentlv Occupied by Shing On THA

It is proposed that a Sm high cantilever noise barrier is provided alongside the northern edge
of the western bound carriageway of the T7 adjacent to the boundary of this GIC site. This
barrier will adequately protect NSRs (NO1 and N02) within this proposed development from
noise impacts associated with T7.

Heng on Estate and Yiu On Estate

Roadside noise barriers have been proposed to prevent cumulative impacts arising at
residential and educational properties within Heng On Estate (N3, N6, N7, N8 and N12). The
mitigation includes a 5m cantilever barrier alongside the altered section of the Ma On Shan
Road and a roadside barrier, approximately 830m long, of at least Sm in height, alongside the
T7 alignment. For the initial 250m section of this barrier, which extends in a northeasterly
direction from the intersection of T7 and the existing Ma On Shan Road immediately south
of Heng Fung House, a Sm cantilever barrier will be required.

Residual impacts of up to SdB(A) are likely to arise at each of the five NSRs considered.
These, however, will be a result of road traffic on existing roads as the contribution from T7
will be 8 to 23 dB(A) below the existing road contributions. Since existing roads will
dominate the noise climate in this area, any further mitigation along T7 or its slip roads would
be ineffective. Therefore no further mitigation has been considered.

Kam Ying Court

If unmitigated, properties within Kam Y House (N19), in ;htﬁ‘: western ﬁnié of Kam Ying
Court, will experience the greatest noise impacts (up to 10dB(A)) resulting from T7. Because
of the proximity of the road and the relative heights of the road and Exm; Yiu House, roadside
barriers will not be sufficient to prevent noise impacts. 1t 1s ther ai‘ém‘*@ recommended that a
semi-enclosure (150m in length) is provided to mitigate against traffic noise in this area.
Other NSRs within this residential development (N20, N21, N22, and N23) are also likely to
experience noise impacts if no mitigation is applied to T7. These M%ka are located much
further away from T7 and therefore 4m high roadside noise barr SIS ¥ V%EE be sufficient. The
provision of the mitigation discussed will adequately protect NSRs within this development,
as a result no residual impacts are anticipated. This semi-enclosure w zié also prevent T7 from
contributing to noise impacts at N16.

CONSULTANTS ASla, LTD

ERM-HONG KONG, LTD N e
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Saddle Ridee Gardens andd Lee On Estate

It is proposed that the 4m high noise barrier which has been proposed alongside the T7
alignment to mitigate noise impacts within Kam Ying Court is extended to protect NSRs
within Saddle Ridge Gardens and Lee On Estate (N24, N25 and N28). The entire length of
barrier required would be approximately 950m. The proposed mitigation will prevent noise
impacts arising at Lee On Estate. Residual impacts of up to 7 dB(A) are, however, anticipated
at N25. These residual impacts are a result of traffic using existing roads, the contributions
fmm which will be between 9 to 15 dB(A) greater than those from T7. Therefore, since any

further mitigation applied to T7 would be ineffective, no further mitigation has been
considered.

Proposed Residential Development above the Railway Depot at Lee On

It is proposed that a Sm cantilever barrier located alongside the slip road approaching the Sai
Sha Road to prevent potential noise impacts at NSRs within this residential development (N30
and N31). This mitigation will be sufficient to prevent noise impacts arising at N30 although
residual impacts of up to 1dB(A) are predicted at the 20th floor of NSR 31. In order to
achieve further reduction in noise levels at this NSR, a taller barrier would be required along
the slip road.  This option is however precluded by engmeenng constraints (for example,
loading limits). The mitigation which has been proposed is therefore considered the best
practicable. No further mitigation has been considered for this development.

Cheune Muk Tau and Pronosed Development at TPTL 145

2m high, approximately 350m long, roadside noise barrier has been proposed along the
southern end of the eastern bound carriageway of T7 adjacent to Cheung Muk Tau Village
to protect NSRs within Cheung Muk Tau Village and the proposed development TPTL145
(N33, N34 and N41).

A small section of the T7 Interchange, to the east of Cheung Muk Tau will travel through two
short tunnels. While this may cause the noise emissions from the section of roads within the
tunnels to be significantly reduced, increased noise levels may be experienced at the tunnel
portals as, in general, these present the only method of escape for the noise built up within the
tunnel. There may be an increase in noise level at the tunnel portals which likely to be
directional in nature. Therefore, in order to protect Cheung Muk Tau NSRs from noise
generated within %ze: tunnels, it is recommended that an absorptive noise barrier is provided
at the eastern tunnel portals, along the outside of the northern bound carriageway leading to
the Sai Sha Road.

The mitigation proposed will adequately protect NSRs within Cheung Muk Tau Village from
noise impacts although residual noise impacts of up to 1 dB(A) are predicted at N41. These
residual impacts are dominated by existing roads the contributions from which are likely to
be 11 and 17 dB(A) greater than those from T7. Therefore any further mitigation applied to
T7 is likely to be ineffective consequently, no further mitigation has been considered.

Pronosed Residential Development TPTL146

A 4 5m boundary noise barrier has been included in the layout for this development. This

barrier wi i ﬁwagm*m protect the majority of NSRs within this development (N36) from
impacts associated with T7. Residual noise impacts of up to 3 dB(A) are however likely at

ERM-Hong KonG, LTD B6 MAUNSELL CONSULTANTS ASIa, LTD
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mitigation of the main
e barriers in this area
ed by safety issues

upper floors of N35. Further reductions in noise levels would 1
carriageways of T7 immediately south of N35. The provision of nois
would restrict sight lines for merging traffic. This option is preclud
therefore no further mitigation is considered.

Proposed Residential Development STT1.446

It is proposed that a Sm cantilever barrier is erected alongside a 180m section of the T7
alignment at the interchange to mitigate against noise from the main carriageways of T7. The
layout of this proposed development includes a Sm and 2m barner alongside the site
boundary. However, the results of the noise modelling indicate that a Sm cantilever barrier
alongside the slip road leading from T7 to the Sai Sha Road would be more beneficial.
Therefore in order to provide the maximum protection possible to this NSR, as well as to
provide continuity, it is recommended that the boundary barrier is o1 itted from the this
proposed development and is replaced by a continuous 5m cantilever barrier alongside the
slip road.

Even with the mitigation proposed above, criteria exceedances of up to 3dB(A) are likely at
twenty floors of N40. In order to achieve further reduction in noise levels at this NSR, a taller
barrier or semi-enclosure would be required along the slip road. This option is however
precluded by engineering constraints (for example, loading limits). The mitigation which has
been proposed is therefore considered the best practicable. No further mitigation has been
considered for this development.

vl CONSULTANTS ASia, LTD
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Air Quality

1

The followa ol measures should be incorporated into the Contract Specification
and duly ézz‘z;m,memw as part of good construction practice:

vs should be used durmg the handling of fill material at active cuts,
excavation and fill sites where dust is likely to be created:;

for excavated materials should be controlled to a minimum
to minimise the fugitive dust arising from unloading;

. Jumz zf@m;ﬁmmxm by truck, materials should not be loaded to a level higher than
the side and tail boards, and should be dampened or covered before transport;
. effective water »:pmvs should be used on the site at potential dust emission sources

such as unpaved areas, haul roads should be watered regularly to maintain a high
moisture level: ﬁfﬁi

. wheel washing facilities should also be installed and used by all vehicles leaving the

site

Whilst adverse impacts are not anticipated during blasting, the following measures should still
be implemented:

° wire mesh, gunny sack and sandbags should be used on top of the blast area on each
shot to preventing flying rocks and reduce fugitive dust generation;

“ the surface of the blast area should be watered to increase its moisture content;

. dust filters should be placed around the portals; and

®
fod
)
W "
s
gn

loor fitted at the portals could further contain dust debris from the tunnelling

The set back distance of T7 has been designed to comply with the HKPSG and even with the
proposed noise barriers in place, air quality levels at the ASRs are predicted to comply with
the AQOs and no additional mitigation measures are required.

To ensure compliance with the TAQG, monitoring of air quality within the tunnel is
recommended. Moreover, sufficient ventilation capacity will be allowed to ensure that the
TAQG would be maintained.

o
FaSah
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Water Quality

Construction Phase

Although many of the impacts described above would be locali
increases in SS levels within the harbour could lead to advers cts. A number of
mitigation measures are recommended to minimise the magnitude and extent of such impacts,
and these are detailed below. Good site management and housekeeping practices in
accordance with the Practice Note for Professional Persons - Construction Site Drainage,

EPD, 1994 (ProPECC PN 1/94) will be required to ensure that implemented mitigation
measures are effective. In particular, the Tolo harbour WQOs should not be breached, and
care should be taken to ensure that annual median levels of S8 do not exceed 20 mg I'', and
that DO levels do not fall below 4 mg I'' at any time as a result of the work.

%{E;g temporary, further

The following mitigation measures are recommended:

. the boundaries of critical areas of earthworks should be marke % zmxti surrounded by
dykes or embankments for flood protection; accidental release of I debris or solid
waste into streams should be prevented by installing boards at '%;%m ¢ boundary, and
silt fences and straw bales should be placed along stream banks:

. temporary ditches or drainage trenches should be provided, to the satisfaction of
DSD with hydraulics designs complying with DSD's Stormwater Drainage and
Sewerage Manuals, to collect all runoff from the construction site, permanent
drainage channels should be installed early in the course of construction, and should
incorporate sediment basins or traps and baffles to enhance deposition rates;

. temporary diversions of streams should, to the satisfaction of DSD and in compliance

’ with DSD's Stormwater Drainage and Sewerage Manuals, ensure that there is no

reduction in the hydraulic capacity of the watercourse, and should allow the water

to discharge without overflow, erosion or washout, any watercourses which are

temporarily affected should be quickly and properly reinstated to their original
conditions after the completion of construction works;

. all drainage pipes and culverts (temporary and permar “‘zié 1%% ould be adequately
designed and maintained to facilitate a controlled re storm water during
heavy rainfalls, without causing flooding;

. all run-off should be discharged via a sediment trap or retention pond; sediment traps
should be regularly cleaned and maintained by the contractor, and should be
inspected daily;

. all traps (both temporary and permanent) should incorporate oil and grease removal
facilities in areas where there is a high risk of oil o @ e pollution;
. oil interceptors should be installed for maintenance workshop and storage areas, in

compliance with EPD regulations, these should be smmwaﬁ regularly and should have

a by-pass to prevent flushing during periods of heavy

CONSULTANTS ASIA, LTD

ERM-HONG KONG, LTD MALNSELL
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furing the wet season should be minimised through avoiding primary
s 'f ring the wet season and adopting, wherever possible, a construction
ce which mduws exposed areas through maintaining short work faces;

proof containers or bags, any cement that is unused should be temporarily stored in

chouse and removed from the site at the end of construction work, spent cement
mix or other unused paving materials should be collected in a separate collection
system for either cleaning and reuse or disposal to landfill;

. open stockpiling of construction material should be avoided,
. hydro-seeding is recommended, wherever practical, to minimise exposed soil areas

and reduce the potential for increased siltation and contamination of runoff;

. disposal of any solid materials, litter or wastes to the streams or drainage channels
shou 35 %@ prohibited;

. all fuel tanks and storage areas should be locked and sited on sealed areas, within
ﬁg:m i;\f equai tol IG /o of the storage cap&mty of the largest tank, or 20%

workforce, sewage should be collected by a reputable sewage collector for disposal
at an appropriate sewage treatment works;

" and drainage should be minimized and controlled in accordance with
PN 1/94, to ensure compliance with the WCZ effluent discharge standards;

. site rur
ProPECC
and

section of road between the wheel washing bay and the public road should be
paved, with backfall, to prevent wash water or other site runoff from entering public
road drains, sand and grit from wheel washing water should be settled out and
removed before the water 1s discharged into storm drains;

P

Operational FPhase

Despite the low risk of watercourse contamination resulting from the operation of the road,
a number of mitigation measures could be introduced to protect the water quality of the Tolo
Harbour and Channel WCZ. These include the following:

. all road runoff should be collected and discharged via a stormwater drainage system;
. oil and grit interceptors should be incorporated in areas where spills are likely to
remove any oil, grease and sediment before being diverted to the public stormwater

ge system, contents of the oil interceptors should be transferred to an
hosal facility on a regular basis, particularly in the wet season; and

12

draina
appropriate

s or sedimentation tanks should be installed to remove suspended solids,
which may contain heavy metals such as lead and zinc, from the drainage runoff; silt

ERM-HONG KONG. LTD MAUNSELL CONSULTANTS ASiA, LTD
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traps, as well as oil interceptors, should be regularly cleaned and maintained in good
working condition.

Regular inspection, cleaning and maintenance of sediment traps and

il interceptors will be
required to ensure minimal impacts. No other water quality monitoring requirements are
anticipated.

ERM-HonG Kong, LTD

ONSULTANTS ASIa, LTD

-B11-



Environmental Impact Assessment Study
for Trunk Road T7 in Ma On Shan ElA - EM&A Manual

Waste Management

The Contractor should ncorporate the following recommendations into a comprehensive
on-site waste management plan. Such a management plan should incorporate site specific
factors, such as the designation of areas for the segregation and temporary storage of reusable
and recyclable materials.

Waste Management Hierarchy

The various waste management options can be categorised in terms of preference from an
environmental vie wpoint - The options considered to be more preferable have the least impacts
and are more su able in the longer term. Hence, the hierarchy is as follows:

. avoldance and minimisation, ie not generating waste through changing or improving
*Wﬁg‘imm and ¢ mmigﬁ;

. reuse of materials, thus avoiding disposal (generally with only limited reprocessing);

e recovery and recycling, thus avoiding disposal (although reprocessing may be
required); and

. treatment and disposal, according to relevant laws, guidelines and good practice.

The Waste Disposal Authority should be consulted by the Contractor on the final disposal of
wastes.

This hierarchy should be used to evaluate waste management options, thus allowing maximum
waste reduction and often reducing costs. For example, by reducing or eliminating
over-ordering of construction materials, waste is avoided and costs are reduced both in terms
of purchasing of raw materials and in disposing of wastes.

3

Excavated Inert Moterials

The 200, {}@{z m’ of excavated materials are not considered likely to cause adverse impacts with
ir disp mdi since they will be reused on-site as far as possible. If any surplus
uncontaminated inert materials do arise then they may be delivered to public dumps and fill
sites. The nearest ﬁmua dump site identified is the Pak Shek Kok Reclamation Public Dump
site, with capacity of more than 3,000,000 m® and operates from July 1997 to July 2004.

The main concern will be proper segregation, to avoid possible contamination, thereby
allowing disposal at public dumps or fill sites.

Construction and Demolition Waste

It 1s considered that the generation rates of demolition wastes will be relatively low. In order
to minimise waste zgé%*mx and keep environmental impacts within acceptable levels, the
mitigation measures described below should be adopted.

Careful design, planning and good site management can minimise over-ordering and
generation of waste materials such as concrete, mortars and cement grouts. If feasible, any
noise barriers used at each site should be designed so that they are reusable, after they have

been dismantled and removed, thereby not generating construction waste. The design of

ERM-Hong KonNg, LD MAUNSELL CONSULTANTS ASla LD
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formwork should maximise the use of standard wooden ;}mw s 50 that high reuse levels can
be achieved. Alternatives such as steel formwork or plastic facing f&@uiﬁ be considered to
increase the potential for reuse.

The Contractor should recycle as much of the construction waste as possible on-site. Proper
segregation of wastes on site will increase the feasibility that certain components of the waste
can be recycled by specialised contractors. Concrete and masonry, for example, can be
crushed and used as fill and steel reinforcing bar can be used by steel mills. Different
areas of the work sites can be designated for such segregation and storag

specific conditions.

accordance with the
Frofessional Persons

The handling and disposal of bentonite slurries should be undertake
Practice Note For Professional Persons, Construction Site Drainage,
Consultative Committee, 1994 (ProPECC PN 1/94).

In accordance with the New Disposal Arrangements for Construction Waste, Environmental
Protection Department and Civil Engineering Department, 1992, disposal of construction
waste can either be at a specified landfill, or at a public dump, with the latter being the
preferred option. Construction and demolition wastes currently comprise approximately 35%
of waste inputs to landfills. In order to maximise landfill life, Governm “"“mi policy discourages
the disposal of construction waste at landfill, if it contains more than 20% inert material (by
volume). Inert wastes are directed to reclamation areas, where they have the added benefit
of offsetting the need for removal of materials from terrestrial borrow areas for reclamation
purposes.

If landfill disposal has to be used, the wastes will most likely be delivered to the NENT
Landfill.

At present, Government is developing a charging policy for the disposal of waste to landfill.
When it is implemented, this will provide additional incentive to reduce the volume of waste
generated and to ensure proper segregation to allow free disposal of inert material to public
dump.

Chemical Waste

5

For those processes which generate chemical waste, it may be pc %;ﬁz,%?ﬁ;ﬁ to find alternatives
which generate reduced quantities or even no chemical waste, or less dangerous types of
chemical waste. However, most of the chemical waste which will arise from the construction
of Trunk Road T7 will be from the maintenance of plant and equipment and there are,
therefore, unlikely to be any alternatives which will reduce the quantities of waste.

Chemical waste that is produced, as defined by Schedule I of the Waste Disposal (Chemical
Waste) (General) Regulation, should be handled in accordance with the Code of Practice on
the Packaging, Handling and Storage of Chemical Wastes as follows

Containers used for the storage of chemical wastes should:

* be suitable for the substance they are holding, resistant to corrosion, maintained in
a good condition, and securely closed;

INSULTANTS ASia, LTD

ERM-Hong Kong, LTD R
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capacity of less than 450 [ unless the specifications have been approved by the

el in English and Chinese in accordance with instructions prescribed in
he Regulations.

b

. display a lal
%xﬁ”%wnz@

The storage area for chemical wastes should:

. be clearly labelled and used solely for the storage of chemical waste;
e be enclosed on at least 3 sides;
. have an impermeable floor and bunding, of capacity to accommodate 110% of the

volume of the largest container or 20% by volume of the chemical waste stored in
that area, whichever 1s the greatest;

. have adequate ventilation;

. be covered to prevent rainfall entering (water collected within the bund must be
tested and disposed as chemical waste if necessary); and

. be arranged so that incompatible materials are adequately separated.
Disposal of chemical waste should:
. be via a licensed waste collector; and

. be to a facility licensed to receive chemical waste, such as the Chemical Waste
Treatment Facility which also offers a chemical waste collection service and can
supply the necessa z‘g storage containers; or

. be to a reuser of the waste, under approval from the EPD.

The Centre for Environmental Technology operates a Waste Exchange Scheme which can
assist in fin receivers or buvers. In terms of the wastes likely to be generated during the
construction of Trunk Road T7, it may be possible to sell (or give) used oils and acids to

recycling companies, aithough this will be dependent on sufficient volumes generated.

General Refuse

General refuse should be stored in enclosed bins or compaction units separate from
construction and chemical wastes. A reputable waste collector should be employed by the
Contractor to remove general refuse from the site, separately from construction and chemical
wastes, on a daily or every second day basis to minimise odour, pest and litter impacts. The
burning of refuse on construction sites is prohibited by law.

enerated largely by food service activities on site, so reusable rather than
‘ mid be used if feasible. Aluminium cans are often recovered from the
‘ | collectors if they are segregated or easily accessible, so separate
eposit should be provided if feasible.

General refuse 1s
disposable dishw
waste stream by in
labelled bins for their d

ERM-Hong Kong LTD MAUNSELL CONSULTANTS ASIa, LTD
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Office wastes can be reduced through recycling of paper if volumes are laree enough to

ol . o o i‘"’
warrant collection. Participation in a local collection scheme should be considered if one is
available.

TANTS ASIA, LTD

ERM-HorG Kong, LD ;
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Terrestrial Ecology

The key ecological

the woodland habita

impact, as identified in this assessment, will result from the direct loss of
s. With reference to the TM, the general policy for mitigating impacts
on important habitats and wildlife, in the order of priority, are avoidance of impact to the
maximum extent such as adopting suitable alternatives, and any unavoidable impact shall be
minimised by taking gﬁﬁmwmte and practicable measures such as transplanting or relocating

T et

~h

o

important specimens.

Since it is understood that the feasibility and practicability for any alternative alignment is
limited %m use of the constraints of the Ma On Shan Country Park and the Water Services
Department facilities, the "moderate” direct impact on the woodland habitats is thus
unavoidable.  However, such impact could be mitigated on-site through advance/
compensatory tree replanting along both sides of the proposed alignment during or after
completion of the construction process, particularly over the temporary work area where
wasteland can be planted, and the fringe between the T7 alignment and the Ma On Shan
Country Park (see the following section on Landscape/Townscape and Visual). Plant species
selected should be similar to the scrubland-woodland mosaic nearby, or other native grass,
herbs, shrub and tree species that bear fruits preferred by birds and/or palatable to larval or
adult butterflies. A tree survey should also be conducted before the work so as to fulfill the
requirement of the WBTC 24/94 and PELBTC 3/94.

Other measures that could mitigate adverse impacts, as well as avoid any adverse ecological
impact to the surrounding environment due to uncontrolled construction activities, are
recommended below:

. the woodland area to be encroached upon by the roadwork should be well-defined
and minimised as far as possible;

. any damage that may occur to trees in the adjacent area should be treated with

surgery;

. the exact location of haul routes, storage and works areas, etc. should be selected to
avoid ecologically sensitive areas as far as possible or otherwise minimise
disturbance;

. if there 1s any loss of surrounding woodland because of the temporary land take, the

area should be fc;mmed to its original status after completion of the project by on-site
tree replanting;

3

. fences should be erected along the boundary of construction sites before the
commencement of works to prevent tipping, vehicle movements, and encroachment
of personnel into adjacent wooded areas;

° regular checks should be made to ensure that the work site boundaries are not
exceeded and that no damage is being caused to the surrounding areas;
. the use of burning during construction should be avoided, or such use if unavoidable

Ui
should be carried out under close supervision; and

MAUNSELL CONSULTANTS ASIA, LTD
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. wild and uncontrolled open fires should be strictly prohibited within the work site

boundary, and sufficient fire fighting equipment should be provided at frequent
intervals along the alignment.

ERM-HonG Kowg, LTD . MAUNSELL CONSULTANTS ASIA, LTD
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Landscape/Townscape and Visual

The scheme proposes to construct a road through the vegetated lower slopes of the Hunch
Backs. Assuch, it is introducing a major hard element through the area which will be a major
landscape and visual feature. The two options for the northern interchange will be considered
separately, and subsequent, to the mitigation measures for the section from Ma On Shan Road
to Lee On Estate.

Mitigation Measures Between Shing On THA and T7 Interchange
The mitigation measures for the section between Shing On THA and up to the northern

interchange are as follows:

¢ dense tree and shrub planting on both sides of the road should be implemented. This
will provide a visual screen helping to obscure the road from the Primary High Rise
Residential VSRs However, it must be accepted that mitigating the visual impacts
to Kam Ying Court are limited due to its proximity and elevation. The planting will
also replace any buffer zone lost during works and help to segregate the road from
the surrounding landscape.

pecies to be used will reflect those existing on the adjacent hillside

Acacia mangium
Causarina stricta
Lucatyptus citriodora

Secondary Species  Eriobotrya fragrans
Ficus microcarpa
Fraxinus retusa
Litsea glutinosa
Mallotus paniculatus
Sapium discolor
Symplocos decora
Schima superba
Viburnum odoratissimum

Dalbergia hencei
Gordonia axillaris
Litsea rotundifolia
Rhus sp.

. re-instatement of the public pedestrian access between Ma On Shan and The Hunch

0 ion of works is recommended. Alternative public pedestrian access
> maintained during construction works.

. consideration of noise barrier design to create elements that are integrated within the

scheme and

d the surrounding landscape.

nd shrub planting on any new cut slopes to create a landscape buffer zone

ERM-Hone Kona, Lo MAUNSELL CONSULTANTS ASIA LTD
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. consideration of the design of, and hard materials finishes to, all elevated sections of
road.

Mitigation Measures for the T7 Interchange
Mitigation measures for the northern interchange are as follows:

Overland Option

. it must be accepted that the formation of an eighty metre slope cut in rock limits
measures to mitigation both its landscape and visual impact. However, the
introduction of dense tree, shrub and climber planting to the rockface and engineered
benches will alleviate some of the impact caused.

. dense tree and shrub planting adjacent to the road and within the access slip roads
and interchange areas including the casting yard casting vard

. consideration of the design of, and hard materials finishes to, any elevated structures
and noise barriers.

Tunnel Option

. in the context that the tunnel will be constructed by excavation and backfilling,
consideration will be given to the formation of levels and contours of the backfill

material to be sympathetic to those in the surrounding hillside. Dsms tree and shrub
planting will replace the vegetated landscape buffer zone and visual feature of the hill
or,

. in the context that the tunnel will be constructed by boring dense tree and buffer

planting will be replaced in those areas lost.

. dense tree and shrub planting adjacent to the road and slip road, including the
casting yard, to create a landscape buffer zone and visual screen to the scheme.

. consideration of the design of, and hard materials finishes to, any elevated structures,
including noise barriers.

In total, it is expected that some 6.5ha of land will be potentially available for soft landscape
including those areas in the quarry and on new slopes.

CLTANTS ASla, LTD

ERM-HonG Kong, LTD AL
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SEMI-ENCLOSURE (MAY BE REFLECTIVE)

1m OVERHANG REQUIRED TO PROTECT
NSRS FROM NOISE SOUTHBOUND

/ CARRIAGEWAY

S ! 0.5 MARGINAL STRIP
VERGE CLIMBING LANE CARRIAGEWAY HARD SHOULDER  VERGE
Re 3.7 7.3 ;————-i 7.3 3.3 2.0
¥ )
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