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R3 TLT & YLA (S) - Main Line DEIA V1.5

INTRODUCTION
Background

The new Hong Kong International airport at Chek Lap Kok on the north coast of Lantau
Island is scheduled to commence operations in 1997. To serve the new airport as well as
the proposed container terminals 10 and 11 (also located on Lantau Island), extensive
infrastructure and transport links are required.

Rotite 3 Tai Lam Tunnel and Yuen Long Approach (R3 TLT & YLA) is an integral part
of this supporting transport network, extending from Ting Kau to Au Tau, including the
Northern Link (Au Tau Interchange to Yuen Long) and the connection to the New
Territories Circular Road (NTCR).

An Environmental Assessment (EA) study for the R3 TLT & YLA (including the conveyor
system under a separate cover) Preliminary Design Stage 2 (PDS2) was undertaken by
Freeman Fox Maunsell for Highways Department according to a brief provided by the
Environmental Protection Department (EPD). This study, hereafter referred to as the
PDS2EA, was completed in March 1994, conditionally recommended for endorsement by
the Advisory Council on the Environment (ACE) EIA Subcommittee on 5 July 1994 and
was subsequently endorsed by the full ACE committee, subject to the conditions given
in Table 1.1.

This project is now being undertaken by a franchisee, Route 3 (CPS) Company Limited,
that has delegated responsibilities for design and construction to Route 3 Contractors
Consortium (R3CC). A set of Construction Requirements are given in Appendix 5 part
I of the Project Agreement, including various requirements for a Detailed Environmental
Impact Assessment (DEIA) for aspects which were not covered adequately by the
PDS2EA or had considerable design changes. The environmental section of these

Construction Requirements are included in Appendix A.

This DEIA fulfils the requirements of the assessment for the Southern Section extending
from the works boundary with Ting Kau Bridge up to and including the Kam Sheung
Access Road, and the Conveyor System. The environmental impacts associated with the
Northern Section of the project (from Kam Sheung Access Road north including the Au
Tau Interchange) will be evaluated in the Northern Section DEIA to be submitted under
separate cover. -

Two documents have already been presented to ACE by R3CC. The first was an
Information Paper on the environmental impacts of the preliminary works taking place
in the first 6 months of the project. This was endorsed by the ACE. The second covered

- the environmental impacts of the Conveyor System. ThlS was endorsed subject to the

following conditions:

a) all mitigation measures listed on page 14 of the Conveyor System Information Paper
(April 1995) be adopted with the exception of enclosing the discharge points ; and the
stockpile;

- CES (Asia) Ltd ‘ 1
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1.2

b) additional quietened equipment be deployed in construction activities and/or the use
of noise barriers where necessary to ensure the daytime noise criterion of 75 dB(A)

is met;

¢} extremely loud equipment, such as rock drills, should not be used in the evening or

night hours;

d) noise reduction measures for tugboats or strict contrg_)ls on their use be applied;

e) litter and debris ansmg from the project be cleared frequently and the jetty reinstated:

as soon as possible; and

f) asummary of the habitat loss mitigation proposals for the project be mduded in the
Southern Section DEIA to be submitted to ACE.

Table 1.1 Recommendations of ACE EIA Sub-Committee on the PDS2EA

Temporary access to avoid wetland
habitats and SSSI at Ho Pui.
Provision of wildlife corridors

R3CC will take note of this recommendation
in proposing temporary access.

Additional ecological survey before
commencement of work.

. | Highways Department. . R3CC will undertake

Supplementary surveys were carried out from
late August, 1994 through January by

the continuation of this survey and complete
it in June 1995. Reports will be made at the
end of the survey.

Off-site compensatory planting at
a ratio of no less than three to
one.

R3CC will undertake the compensatory
planting in areas as indicated in Figure 7.7 of
this Report.

The final EIA to be submitted to
ACE for consultation.

R3CC will submit the Detailed EIA to ACE
for consultation.

Off-site restoration of wetland.

I however, will reinstate areas of ponds within

Highways believe that off-site restoration of
wetland is not viable for this project. R3CC,

the work site which are not required as part
of construction, operation and mamtenance of
the permanent works.

Construction Requirements

These requirements are reproduced in Appendix A.

. CES (Asia) Ltd
96530\reportsideia-sir3sdeia.d12
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121 Key Issues

: Key issues which must be taken into account in monitoring and/or mitigating
L environmental impacts identified in clause 10.2 of the requirements are as follows:

associated fixed noise sources of constructed facilities;

traffic noise;

effect on air quality, partlcularly along Yuen Long Approach, at the portals and
ventilation exhaust points of Tai Lam Tunnel and inside the tunnel;

visual impact, and landscaping and enwronmental reprovisioning;

ecological and heritage impact;

water quality impact;

disposal of soil, construction waste and unsuitable material;

traffic impact to existing roads during construction;

e construction noise, dust and vibration.

These issues are covered by this DEIA with the exception of the impact of traffic flows
on the local highway network, which is not an environmental issue and is being
addressed by the traffic consultant, and air quality impacts in the tunnel, which is being
addressed by the ventilation designers.

: 122  Ecology
Four main ecological issues are highlighted by the requirements, as follows:

* Clause 10.3.2 - determine the area, species and precise location of woodlands affected
by the execution of the works;
¢ C(Clause 10.1.6 - complete the four seasons ecological survey already partially
completed by Government and prepare a report identifying the need and measures
. to be taken to mitigate the impact of the constructed facilities on ecology;
* Clause 9.3.3 - for fish ponds affected by the temporary works, but not required in the
long term, determine suitable enhancements to improve their ecological value.

S ] ,E..: -.'.?;‘n] _,.:,; . ]
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1.2.3 Environmental Monitoring and Audit

Detailed requirements for environmental monitoring and audit (EM&A) are outlined in
clauses 10.4-10.10.

['.-, .-.JI ,,[ﬁ it ..,.)] [ - ;15;]
- S B

&
&

1.3 Scope of Work

It has been agreed that EPD's standard scope of work will be employed for this project
as far as is appropriate in relation to the evaluation of environmental impacts related to
changes between the preliminary design and the final design. It should be noted that
Clause 10.1.2 indicates that "existing buildings and buildings to be built in the future for -
which proposals have been submitted and agreed by the Government” are to be
considered in the DEIA. This report is prepared in accordance with these requirements.

¥
b v

Lu‘ : The consultant has received from DPO Yuen Long a drawing prepared on 19 May 95.

‘CES (Asia) Ltd 3
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It shows recent planning application approvals in an area to the east of Ma On Kong
(Figure 1.1). These new receivers will not be worst case receivers and were not selected
for further assessment.

Project Area

For the purpose of addressing environmental matters associated with the R3 TLT & YLA,

the project is divided into;a Southern Section and a Northern Section. The Southern. -
Section comprises the ng Kau Area, the Conveyor System, the Southern Portal, TLT &,
YLA up to the Kam Sheung Access Road. The remaining portion north of Kam Sheung’

Access Road will be covered by the Northern Section DEIA.

This DEIA is for the Southern Section of the Route 3 TLT & YLA up to and including the
Kam Sheung Access Road and the Conveyor System. The area covered by this report is
shown in Figure 1.1.

Report Structure
This report is presented in 3 stand-alone volumes, as follows:

Volume 1 DEIA for Southern Section Main R3 Alignment
Volume 2 DEIA for Conveyor System :
Volume 3 EM&A Manual for the Southern Section (including the Conveyor System)

Volume 1 consists of 10 sections, as follows:

1) Introduction;

2) Project Description;

3) Existing Environment (including Hentage),
4) Noise Impact;

5) Air Quality Impact;

6) Water Quality;

7) Ecology;

8) Visual Impact;

9 Waste Arisings and Disposal; and

10) Conclusions.

. CES (Asia) Ltd 4
96530\reports\deia-s\r3sdeia.d12 .
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R3 TLT & YLA (S)-- Main Line DEIA V1.5

PROJECT DESCRIFTION

Background

The R3 TLT & YLA comprises the northern section of Route 3 from Tuen Mun Road in
the south to Au Tau near Yuen Long in the north, where it will connect with the New
Territories Circular Road and the Yuen Long Southern Bypass. It will provide a direct
link connecting the North West New Territories and the border crossing at Lok Ma Chau
through to Tsuen: Wan, Kwai Chung, Lantau, the West Kowloon Corridor and Hong
Kong Island.

The R3 TLT & YLA provides a fully graded separated dual 3-lane highway 12 km long.
This includes the 6.3 km elevated stretches of Yuen Long Approach Road and the 3.8 km
Tai Lam Tunnel.

The Tai Lam Tunnel consists of two separate 3-lane road tunnels and central ventilation
tunnels from the portals to the quarter points of the road tunnels. Ventilaton plant
buildings will be located at both portal areas.

There will be a 22-1ane Toll Plaza and an Administration Building, accommodating the
Central Monitoring and (Traffic) Control System, situated 1.5 km north of the North
Portal of the Tai Lam Tunnel, An additional satellite control station will be located in the
South Portal area.

At the Toll Plaza, sliproads will be provided to connect the main roadway to Kam Sheung
Road situated to the east. The approach roadworks at the south include the Ting Kau
Interchange where R3 TLT&YLA connects to the northern end of the Ting Kau Bridge
and Tuen Mun Road.

The preliminary design for the Tai Lam Tunnel identified the need to remove
approximately 6 Mm?® of excavated spoil material from the area. A Conveyor System was
deemed to be the most practical and environmentally acceptable method for transporting
the material to a barge loading area. The amended des1gn proposed by R3CC has reduced
the spoil handling requirement to around 4.5 Mm®. A Conveyor System will still be
employed to move the spoil to the barge loading facility. This is assessed in Volume 2
of this DEIA.

Atemporary 960 m long Conveyor System will be installed along the hillsides and coastal
‘area to fransport away all excavated- material arising from the construction of the Ting
Kau Interchange and the Tai Lam Tunnel. Disposal of this material will be by barges

- ~which dock at a barge loadmg jetty, located at Gemini Beaches and linked fo the

Conveyor System

Route 3 (CPS) Company Limited has been selected as the Franchisee for the Build
Operate and Transfer (BOT) Contract for the R3 TLT & YLA. Acting on behalf of the
‘Franchisee a Joint Venture of Dragages and Nishimatsu, the Route 3 Contractors

' Consortium (R3CC), will undertake design and construction of the R3 TLT & YLA.

CES (Asia) Ltd 6
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A Joint Venture of Maunsell Consultants Asia Ltd. and Scott Wilson Kirkpatrick, MSW]V,
have been appointed by R3CC to undertake all aspects of design including the
requirement for a Detailed Environmental Impact Assessment (DELA).

Design

An implicit component of the DEIA is to establish the changes between the Franchisee's

detailed designs compared with the preliminary design. These are broken down into the
following subsections. b o

Environmental assumptions: No change to the environmental assumptions has been made.

Engineering assumptions: Figure 2.1 shows the refinements made to the design of the road.
Briefly, these can be summarised as follows:

* The road alignment at the South Portal has been elevated by 18 m. This reduces the
amount of material to be excavated from the southern cutting and tree loss. More
fill material will be required to construct the embankment crossing the stream
channel in the Southern Valley.

¢ Ramp C to the Tin Kau Interchange will be constructed with reinforced earth instead
of the initial bridge design. This will require more fill for the embankment
construction. ‘

¢ There is a2 marginal dlfference in the tunnel ahgmnent
* The Ventilation Buildings at both the North and South Portals have been relocated

and are now combined with the respective Portal Buildings. This will result in less cut
and less landtake.

« The Toll Plaza layout has been modified to move the toll booths slightly south. This
will result in less fill.

* South of the Au Tau interchange, Link Road ] has been reduced in length. This will
result in more cut and less fill.

e At the Au Tau Interchange the alignment has been revised. This will result in less
land take and wetland loss. In addition roads on the edges of the interchange have
been put onto low:-embankments.

Traffic aésumptions: Tﬁé traffic load has been modiﬁéd in the detailed design. As an

‘indication of the magnitude of differences, PDS2EA assumed a two-way tunnel traffic of

8,090 vehicles, of which 80% were heavy vehicles; the present design assumes a two-way
tunnel flow of 7,820 vehicles and 64 % heavy vehicles. There are 3. 3% reduction in total
flow and 23% reduction in heavy vehicles.

Identification of sensifive receivers: A detailed survey was conducted to identify the pdtenh'al
sensitive receivers for further detailed assessment of the air and noise impacts. Isolated

CES (Asia) Ltd 7
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receivers, other than the village clusters identified during the PDS2EA, were located.

- These isolated receivers are nearer to the site and are adopted in this DEIA. This survey
- fulfils the requirements of the ACE EIA Subcommittee and the suggestions in the
o PDS2EA and which states :

B "In order to obtain the precise number of NSRs affected, it would be necessary to

e conduct a very detailed site survey (including achieving access o all the properties

i to determine their nature and status) at the detailed design stage taking into account
the final alignment and, its land take requirements.”

2.3 Southern Section

Three contractors will be working ini the Southern Section. The work split between them
is as follows:

Nishimatsu Construction Co (NCC) -

e Civil works in northern half of tunnel, involving mainly blastmg and excavation;

s Structural works associated with Portal structure and buildings at the North Portal;
* Site formation, drainage and landscaping works at North Portal.

Dragages et Travaux Publics (DTP)

e » Civil works in southem half of tunnel, involving mamly blasting and excavation;
e  Earthworks for the main cut between Tin Kau Interchange and South Portal;

» Structural works associated with Portal structure and buildings at the South Portal;
. Slte formation, drainage and landscapmg works at South Portal and the main cut.

Gammon Constructwn Ltd (GCL) .
i ¢ Earthworks for batter and embankment formation between the North Portal and the
ey Toll Plaza;
+ Structural works for the culverts and all the bridges along the alignment as well as

173 buildings in the Toll Plaza area;
e ¢  All roadworks.
B
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3.2

EXISTING ENVIRONMENT
Sensitive Receivers

A comprehensive sensitive receiver survey was carried out to determine the locations of
sensitive receivers within 300 m of the road alignment. This level of coverage ensured
that the worst case sensitive receivers were identified, Survey results for the Southem
Section are included in the EM&A Manual submitted as Volume 3 of this Report. No
major additional cluster of sensitive receivers was located beyond those already identified
in the PDS2EA. However, those isolated receivers in smail houses, whose existence was
noted in the PDS2EA, have now been clearly located and identified.

The site area between the North Portal and the Toll Plaza lies within the catchment area

of Kam Tin River which drains into the inner Deep Bay. The site area of the South Portal
and the Ting Kau Interchange area is located within the catchment of a. small stream
which drains the V-shaped valley north east of Sham Tseng. The rivers and streams
within these catchments will be affected by the Route 3 project at both construction and
opération stages. Sensitive receivers for water quality were identifiéd in the PDS2EA and
are adopted in this study.

In general, water sensitive receivers include the rivers, streams and coastal waters lying
in the same catchment area and downstream of the construction site. Catchwaters and
water tunnels within the Water Gathering Ground for Tai Lam Chung Reservoir are
upstream of the site. It should also be noted that the South and North Portals of the
tunnel are located close to, but outside, the boundary of the Tai Lam Country Park.

- Specific sensitive receivers for the Southern Section as identified in the PDS2EA report
are summarized as follows :

South Portal and Ting Kau Approach

. The stream course in the V-shaped valley that runs southwesterly to Sham Tseng

* The small stream that drains into Ting Kau Beach

¢ The Water Supplies Department (WSD) catchwater located at the southern boundary
of the Country Park (this is upstream of the works and is unlikely to be affected)

¢ (Coastal beaches including Lido Beach and Gemini Beaches

North Portal, Toll Plaza to Kam Sheung Access Road

» The Kam Tin River which drains much of the East Yuen Long area -

* The WSD catchwater located at the northern boundary of the Country Park close to
the North Portal (this is upstream of the works and is unlikely to be affected)

* Fish ponds in the low lying region of the Yuen Long flood plain

Cumulative Impacts

All the impact evaluations took account of other projects in the area, where information
had been made available on the-environmental impact of those projects in time for

incorporation into this report. Known projects in the vicinity include:

» Ting Kau Bridge;

‘CES (Asia) Ltd 10
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3.3

3.4

e Tuen Mun Road Improvement;
* Kam Tin Drainage Protection Works.

For the operational phase cumulative impact assessments for air and noise aspects have
been achieved by modelling the larger road network taking account of predicted traffic
growth. For the construction phase, cumulative impact assessment for dust impacts has
been achieved by using a realistic background dust concentration. For construction noise
impacts this was not done because the control is based on notional noise sources in the
immediate vicinity of the sensitive receivers.

The Conveyor System and the R3 alignment are well separated beyond the immediate
area of the South Portal by hilly steep terrain. There is therefore good spatial separation
close to the sensitive receivers, which are well south of the South Portal. In addition, the
peak activities for the construction of the conveyor are early in the programme during the
preliminary works. This part of the programme is not the worst case for the work on the
main line. Therefore the worst case impacts from these two aspects are not coincidental.
The technique of incorporating appropriate levels of background environmental quality
used in the assessments is considered adequate to cover cumulative impacts.

In terms of water quality, the focus for the Conveyor System assessment is on the
impacts of the jetty. For both the main line and the conveyor, protection of fresh water
courses is stressed. The areas impacted drain to separate catchments. It is considered
that measures to protect fresh water will guard against curnulative irmpacts in the sea.
This is because coastal dispersion is much greater and the Technical Memorandum
standards were designed with this objective in mind.

Noise |

A survey conducted for the PDS2EA - Conveyor System indicated that the ambient noise
at the Pink & Golden Villas, situated to the South of the Tunnel Portal was dominated
by traffic noise along Castle Peak Road (Lig ¢ min = 75 dB(A), Lege miy = 71 dB(A)).

A noise survey was conducted for the PDS2EA - Southern Section at five sensitive
receivers. It was found that for the morning peak hour (0900) the Ly ¢ pouy varied from
58 dB(A) to 77 dB(A) depending on proximity to existing roads. The daytime Leg 1 pou
at the same locations varied from 51 dB(A) to 72 dB(A).

Air Quality .

Indlcatlon of the ‘existing conditions is not avaxlable from the monitoring program

_ undertaken by EPD because there is no NO, air quality momtonng station located in the

Southern Sec‘aon .

Both the Castle Peak Road and the Tuen Mun Road are running through the Ting Kau
area, moderate pollutants levels in the proximity of the South Portal due to traffic
emissions would be expected. There is currently no major road or industrial facility in
the proximity of the Northern Portal, the pollutant levels around the Northern Portal
should currently be minimal.

. CES (Asia) Ltd 1
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3.5.1

3.5.2

3.6

Total suspended particulates (TSP} measured over a 24-hour period at the Riveria
Apartments in September to October by Axis Consultants Ltd for Highways Department
showed background TSP levels of around 80 pgm™. However, measurements indicated
that this level was rising due to a number of construction projects in the area. Baseline
monitoring is being undertaken as part of the EM&A programme for this project.

Water Quality
Marine Waters

The gazetted bathing beaches in the Sham Tseng/Ting Kau area were ranked as poor
with respect to bacteriological water quality. The seasonal geometric means of E. coli
count for Gemini Beaches were 248 count per 100 ml in 1992, 254 count per 100 ml in
1993 and 246 count per 100 mi in 1994. The persistently high bacteria count in this area
was, and is, due to livestock farms, the sewage and stormwater outfalls from the squatters
and unsewered development.

Inland Waters

Kam Tin River has one of the larger catchment areas in the Yuen Long locality and the
river water quality is regularly monitored by the EPD. The relevant monitoring station
for the area north of the North Portal to the Toll Plaza is station KT1 which is further
north and downstream of the study area. The river water quality of the Kam Tin River
is rarkked as "very bad", with measured average dissolved oxygen of 1.1 mg I"* and
biochemical oxygen demand of 42 mg 1" in 1993. The suspended solids concentration
and ammonia nitrogen content are also high.

In the south, the streams at Sham Tseng and Ting Kau are relatively small and the flows

* are usually small in winter. The stream in the V-shaped valley flows into two small
_reservoirs which once served the San Miguel brewery. ltis understood that the collected

water is no longer used by the brewery.

Ecology

Preliminary ecological surveys for the environmental impact assessment (EIA) of the
Route 3 highway project were conducted from March to June 1993 (Freeman Fox
Maunsell 1993a, 1993b). A supplementary ecological survey:to cover autumn and winter

- seasons was carried out from August 1994 through January 1995 (Freeman Fox Maunsell
.1995) at the request of ACE. Impact assessments made subsequent to these surveys were
‘based on preliminary alignments and designs provided by Highways Department in 1993.

A final survey during spring 1995 was completed at the end of May 1995 and the results

. will be reported separately.. The ecology of the exlstmg environment is described in

Section 7 of this report.

The purpose of this DEIA is to address contractor revisions of the preliminary Highway
Department designs and describe potential impacts due to those revisions. Key ecological
issues were identified in previous reports, and included:

.CES (Asia) Ltd ‘ 12
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s loss of woodlands and woodland restoration measures

* loss of wetlands and possible wetland restoration measures, particularly for fish ponds
affected by temporary works
indirect impacts on colonial nesting and roosting sites for egrets and herons
recommendations for ecological impact avoidance and mitigation

This report is based on the highway alignment, designs and information provided by
R3CC in February-May 1995,

37 Heritage

Heritage was addressed by consulting Antiquities and Monuments Office (AMO) of the
Recreation and Culture Branch on these issues. No item of historical interest was
highlighted by AMO in the Southern Section of the R3 alignment.

The Conveyor System will pass close to two existing graves. One is directly adjacent to
Tuen Mun Road (north side). The other is about 100 m north of Tuen Mun Road. The
contractor is aware of the grave locations and will take appropriate precautions through
fencing and signage to ensure the graves are not adversely affected.

. CES (Asia) Ltd 13
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4.1

411

412

NOISE IMPACT

Legislation and Guidelines

Introduction

The Noise Control Ordinance (NCO) defines construction and fixed noise limits. Non-
statutory criteria, such as the Hong Kong Planning Standards and Guidelines (HKPSG)
and the eligibility criteria relating to the ExCo directive, Equitable Redress for Persons
Exposed to Increased Noise Resulting from the Use of New Roads, are relevant to the
assessment of traffic noise impacts.

Noise Assessment (Operational Noise)

The HKPSG recommends that road traffic noise does not exceed the standards in Table
4.1:

Table 41 Hong Kong Planning Standards and Guidelines: Road Traffic Noise

Domestic premises 70

Offices 70

Educational institutions including kindergartens and nurseries 65

Hospitals, clinics, convalescences and homes for the aged - 55

Notes: [ The above standards apply to uses which rely on opened windows for ventﬂahon
1 Facade nolse levels in terms of Ly, {peak hour)

For new roads, direct noise mitigation must be provided to satisfy the noise limits
contained in the HKPSG as far as practicable. In the case where an existing Noise
Sensitive Receiver (NSR) is already subject to a prevailing noise level equal to or
exceeding the HKPSG criteria, measures to avoid (as far as possible} deterioration of the
existing situation are put forward. Indirect technical remedies can only be provided to
tackle the residual noise impact after all direct technical remedies are exhausted, subject
to meeting the ExCo directive for Equitable Redress for Persons Exposed to Increased Noise
Resulting from the Use of New Roads. Criteria are:

* the predicted overall noise level from the new or improved road, together with other'
traffic noise in the vicinity, must not be less than the HKPSG criteria;

* the predicted noise level is at least 1.0 dB(A) more than the prevailing noise level, i.e.,
the total traffic noise level existing before the works to construct the road were
commenced; and

-CES (Asia) Ltd 14
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4.1.3

¢ the contribution to the increase in the noise level from the new or improved road
~ must be at least 1.0 dB(A).

It should be noted that the provision of indirect technical remedies for non-institutional
buildings must be approved by ExCo.

Noise Assessment (Construction Noise)

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

Under the existing provisions, there is no legal restricion on noise generated by
construction activities (other than percussive piling) between the hours of 07.00 and 19.00
on normal weekdays. However, EPD's Practice Note for Professional Persons PN 2/93 sets
a non-statutory daytime noise limit of 75 dB(A) L.q @0 miny at the facades of dwellings, and
70 dB(A) at the facades of schools (65 dB(A) during examinations).

For activities outside the hours of 07.00 to 19.00, as well as for percussive piling, the
NCO applies and contractors are required to obtain a Construction Noise Permit (CNP)
from the Noise Control Authority, CNPs are issued at the discretion of the Noise Control
Authority, and any conditions which may be attached to such CNPs should be strictly
complied with. Applicable noise limits depend on the Area Sensitivity Rating (ASR) of
the area in which the activity takes place. The ASR is itself a function of the type of area,
and the degree to which it is influenced by noise sources such as major roads and
industry. The areas under consideration in the present assessment can be characterised
as: -

. ASR "A": rural, village, or low density residential areas not affected by noise from

major roads or industry;

* ASR "B": rural, village, or low density residential areas in which noise from major
roads is noticeable, but is not a dominant feature;

* ASR "C": urban area.

The apphcable acceptable noise limits for evening, night-time and holiday works are
shown in Table 4.2.

In addition the NCO réquires that hand-held percussive breakers-over 10 kg and air

~ *compressors bear Noise Emission Labels, certifying that they comply with noise emission

standards.

Percussive piling is subject to noise control in the daytime, and is prohibited between
19.00 and 07.00 on normal weekdays and all day on public holidays (including Sunday).
Permitted hours of piling depend on the noise levels as received at the worst-affected
NSRs. The Acceptable Noise Level (ANL) for piling at these NSRs is 85 dB{A), based on
the assumption that the NSRs have windows and no central air conditioning. The
permitted hours of piling are shown in Table 4.3. CNPs are requlred

. CES (Asia) Ltd 15
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Table 42 Hong Kong Construction Noise Level Limits

All days during the evening (1900 to 60 65 70
2300 hours) and general holidays
during the daytime and evening (0700
to 2300 hours)!

All days during the night-time (2300 45 50 55
to 0700 hours)!

Non-holiday daytime {0700 to 1900 75 75 75
hours)?

NOTES: ! From the NCO Techwical Memorandum on Noise from Construction Work other than Percussive Piling.
? Prom EPD guidelines concerning daytime construction noise levels.
* Does not apply to noise from percussive piling.

Table 43 Construction Noise: Permitted Hours of Operation for Piling

More tharn 10 dB(A) 08.00 - 09.00 and
12,30 - 13.30 and
17.00 - 18.00

1 to 10 dB(A) ' 08.00 - 09.30 and
12.00 - 14.00 and
16.30 - 18.00

No exceedance 07.00 - 19.00

Selected Sensitive Receivers
Existing Sensitive Receivers

A comprehensive survey was conducted to inventory sensitive receivers along the Route
3 alignment (Southern Section). Results of the survey are provided in the Environmental
Monitoring and Audit Manual for the Southermn Section (Volume 3). From the results of
the survey, noise sensitive receivers for this assessment were selected in accordance with
the definitions given in the HKPSG, -which regards domestic premises, offices,
educational institutions, and places of public worship as sensitive as long as they rely on
opened windows for ventilation.

.CES (Asia) Ltd 16
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422 Sensitive Receivers for Noise Assessment

Representative NSRs selected for operational noise assessment were all residential and
were based on their proximity to the alignment and their geographical spread along the
route. Among these, those with a wide exposure to construction activities were selected
for the construction noise impact assessment. Due to the construction noise impact
methodology, which assumes concentrations of construction equipment at the nearest
point on a linear alignment, these selected NSRs are by no means exhaustive. They have
been chosen to give an indication of the construction phase impacts that can be expected
at the more exposed sensitive receivers near the site. The rationale being that if
mitigation measures are adequate for these NSRs, they should also be adequate for other
receivers further away or less exposed

Baseline noise measurements have been undertaken and will be prowded in the Baseline
Monitoring Report.

* Representative receivers are summarised below in Tables 4.4 and 4.5. Construction phase
NSRs include those close to the alignment and the Kam Sheung Access Road. The
locations of the representative receivers in relation to the alignment of the route are
illustrated in Figures 4.1 and 4.2. ‘

Table 44 Representative Noise Sensitive Receivers: Operation Phase Impacts

R1650 1 concrete ' southwest Tin Sam Tsuen
R1724 1 metal sheet and wood southeast Tin Sam Tsuen 7 {
R1750 2 concrete east Tin Sam Tsuen B
R1794 1 metal sheet and wood south of Tin Sam Tsuen
R1343 2 concrete south of Tin Sam Tsuen )
R18%6 1 concrete north of Ma On Xong [
“R1948 2 concrete Ma On Kong L
R2001 1 conerete west of Ho Pui ~ B
R2013 1 metal sheet and conerete | west of Ho Pui L
«|| R2285 2 concrete west of Yuen Kong Tsuen -
w1 R2302 2 concrete northern Yuen Kong San Tsuen L
R2 2 concrete Ting Kau
R46 2 concrete o Ting Kau
R55 3 concrete : Ting Kau i
R70 2 concrete Ting Kau i
CES (Asia} Ltd 17 N
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Table 45 Selected Noise Sensitive Receivers: Construction Phase Impacts

R1717 1 14 north of Ma On Xong
Ri1718 1 14 north of Ma On Kong
R1719 1 15 north of Ma On Kong
R1850 1 13 north of Ma On Kong
R2291 1 " - north of Ma On Xong
R2292 1 11l north of Ma Cn Kong
R1896 1 180 north of Ma On Kong
R1948 2 225 | Ma On Xong
R1959 3 263 "Ma On Kong
(PDS2EA NSR-1)
Rz001 1 210 west of Ho Pui
“R2013 1 90 west of Ho Pui
R46 2 25 Ting Xau
R70 2 3B Ting Kau
43  Methodology
43.1 Construction Impact
The methodology outlined in the TM on Noise from Construction Works other than
Percussive Piling was used for the assessment of construction noise. The portions of the
site closest to the representative NSRs were chosen as the notional source positions. All
items of powered mechanical equipment (PME) were assumed to be located at these
notional source positions unless otherwise stated. Where the actual measured sound
power levels (SWL) of PME to be employed was not available, they were taken from
Table 3 of the TM. However, British Standard BS5228 was used as a source of SWL in
place of the TM where more specific information was required, for example, in the cases
of 24-tonne dump trucks, vibratory pokers and wheeled loaders.
Construction noise levels were assessed at 13 representative NSRs along the length of the
alignment, both to the north and south of the tunnej as well as along the Kam Sheung
Access Road. One of these NSRs (R1959) was the receiver designated 'NSR 1 in the
PDS2EA and was included for comparative purposes. R1959 is a residential building
located Ma On Kong village to the north of the tunnel. The remaining NSRs are
described in Table 4.5 and are shown in Figures 4.1 and 4.2. NSRs R88B and R88C,
which appear close to the Route 3 construction works in plan, are single-storey
-CES (Asia) Ltd 18
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residences located about 25 m below an elevated section of Tuen Mun Road, and
shielded from the construction works by the elevated road structure.

The noise impact assessment was undertaken for equipment considered to be in the line
of sight of the NSRs: A facade correction of +3 dB(A) has been applied. Construction
noise assessment was conducted on the basis that mitigation will be used where required
to reduce worst case curnulative impacts to below the non-statutory daytime limit of 75
dB(A) at any given NSR.

Operational Impact

Traffic noise was predicted using the methodology provided in the UK DOT Calculation
of Road Traffic Noise (CRTN), 1988, and was based on projected morning peak-hour flows
in the year 2011. The methodology permits the contributions from individual road links
to be modelled separately, so that the contribution from Route 3 and its slip roads can
be separated from the contribution from existing roads, to permit application of the
eligibility criteria relating to the ExCo directive mentioned above in section 4.1.2.

The operational noise impact does not include noise from the tunnel ventilation system.
Noise from fixed sources (such as the tunnel ventilation system) and noise from road
traffic are assessed using different parameters and under different assessment criteria.
The noise from the ventilation system is regulated by the NCO under the Technical
Memorandum for the Assessment of Noise from Places other than Domestic Premises, Public
Places or Construction Sites. The ventilation system will be designed to ensure that
statutory limits specified in the Technical Memorandum will be met. This issue will be
addressed by the ventilation design team.

Assumptions and Input Information
Construction Phase

The worst case sound power level experienced at a given NSR was calculated as the
cumulative result of worst case construction activities assigned to specific alignment
sections or areas. For example, where temporally discreet activities are scheduled for the
same alignment section, only the noisiest activity from each notional source affecting the
same NSR was used as the contributory component to the final cumulative total noise
at a given NSR. Consequently noise impacts from activities such as the excavation works
between alignment chainages 6100 to 7300 (to the north of the tunnel) were not included
where soil nailing activities attributed to the same alignment section proved to exert a

higher SWL. In this way a realistic worst case scenario is achieved. All construction '

activities south of Kam Tin Road were included in the assessment in order to address
cumulative noise impacts at the specified NSRs. Construction activities to the north of
Kam Tin Road were considered too distant to exert any influence on worst case
cumulative construction noise impacts at NSRs in the southern section.

. CES (Asia) Ltd 19
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Mitigation Measures

, Where required physical mitigation measures such as the use of acoustic screens at source
e will be employed. Temporary noise barriers or earth embankments may be used to
screen specific receivers. Free-standing acoustic panels can be positioned to screen
- sensitive facades. These panels must be absorptive, having a noise reduction capability
KX of up to 10 dB(A) and must have no gaps. Barrier material should have a mass per unit

: surface area ‘in excess of 7 kg/m?% alterndtively, sandbags may be used to form a
temporary screen. It should be noted that some sound will pass around the ends of a
short barrier. To minimise this occurrence, the length of the barrier should be about five
times its height, or the barrier should be curved around the noise source. Thie minimum
A ' hejght of the barrier should be such that no part of the noise source is visible from the
NSR (BS 5228: Part 1:-1984, Appendix D4 & Table 15).

The daytime measurement of noise is conducted over a 30 minute period. Consequently
a reduction in the operational time of an item of PME over this 30 minute measurement
period will allow an attenuation in the sound power level to be made. For example, if

PR an item of plant is operational for only 50% of the 30 minute measurement period, an
attenuation in the SWL of 3 dB(A) is achievable (BS 5228: Part 1: 1984, Section A.34.,
e Figure 4). When physical mitigation measures such as mufflers and acoustic screens are

either not possible or not practical, this method of restricting ‘on-times' will be used to
reduce noise levels to within the non-statutory day time limit of 75 dB(A).

Consideration was also given to all other current or proposed construction activities under

(1 way which may have caused further cumulative impacts. None was considered to
Lol contribute any additional impact at representative receivers to the north of the North

Portal on the basis of available information. However, to the south of the tunnel
[ additional cumulative impacts were predicted for R2 and R46 as a result of works from
L s the construction of the Ting Kau Bridge.

Y ~ Construction Activities South of the Tunnel

To the south of the tunnel Dragages et Travaux Ltd (DTP) and Gammon Construction

Ltd (GCL) will undertake construction works. GCL will be responsible for all road

[:‘ construction, whilst DTP will be responsible for both tunnelling at the South Portal, and

earthworks south of the South Portal. Two NSRs, R46 and R70, will be affected to the

south of the tunnel and the details of construction activities influencing cumulative noise

[ impacts at these NSRs are provided in Tables 4.6 to 4.7 for R46, and Tables 4.8 to 4.11

. for R70. The tables include details of mitigation measures to be employed, where' these

. ) are required, to reduce noise at a given NSR to below 75 dB(A). PME lists for both GCL
; and DTP are included in these tables. :

-CES (Asia) Ltd 20
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Table 46 Worst Case PME Proposed by NCC GCL Concurrent PME - Worst Case
Excavation at R46 (Ramp D)

Compressor: 1 100 S 1 100% 25 : CNP 002
Hand held 1 111 " .10 100% 25 R3CC,
Breaker - . “ NEL*
 Loader 1 112 0 20%,-7 . 25, CNP 081
Lorry 1 112 0 10%, -10 25 CNP 141
Water 1 88 -10 100% 25 CNP 281
pump

* noise emission label

Table 4.7 GCL Concurrent PME - Worst Case Concreting at R46 (Ramp D)

Mobile 1 112 0 20%, -7 25 CNP 048
crane
Generator 1 100 -10 - 100%, 25 CNP 102
Vibratory . 1 98 ] 100% .25 BS5228, table
poker 9, item 40

Note: conereting activities will not be coneurrent with other activities at this NSR

- Table 4.8 GCL PME - Worst Case Placement of Culvert Elements at R70

Mobile 1 112 0 80%, -1 40 CINP 048
rane -

Note: culvert laying will not be concurrent with other activities at this NSR

- ‘

. CES (Asia) Ltd : 21
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L Table 49 GCL PME - Worst Case Breaking Activities at R70 (Ramp C)
- Compressor 1 100 -10 100% 96 CNP 002
Hand held 1 111 -10 100% 96 R3CC, NEL
Breaker _
Dozer 1 115 . 0 100% 96 CNP 030
p;_-';,} Note: breaking activities will not be concurrent with other activities at this NSR
s Table 410  GCL PME - Worst Case Filling Activities at R70 (Ramp C)
Lomy 1 112 0 20%, -7 35 CNP 141
e Excavator 1 112 i 40%, -4 85 CNP 081
Vibratory 1 108 0 100% 8 CNP 185
- rolter :

Note:  each item of PME is separated spatially along the alignment by 80 m, worst case accurs when excavator is in
closest proximity to receiver, ie 35 m.

GCL PME listed in Table 4.10 will operate concurrently, but each activity will be
separated spatially by 80 m from the activity in front or behind. PME will proceed in the
order Lorry - Bxcavator - Roller. The lorry will be operational for only 20% of the 30
minute measurement period, allowing an effective reduction in the SWL of 7 dB(A) for
this item. Worst case curmulative impact is experienced when the excavator is at the
minimum distance, 35 m, from the NSR, at which point the lorry and roller will be
located 87 m from the NSR. Chart 1 demonstrates the variation in 'on-time" with respect
to the excavator required to meet 75 dB(A) at R70.

From Chart 1 it can be seen that on-time increases with increasing distance of the
excavator from R70 up to a distance of approximately 60 m. From approximately 60 to 95
m the required on-times fall once more. The reason for this is that compensation is
required to balance the increasing contribution to the cumulative impact by the vibratory
roller, following 80 m behind along the alignment.

CES (Asia) Ltd 22
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Chart 1 Vanatlon in On-time of Excavator During Ramp C Filling Activities B
Required to Meet 75 dB(A) at R70

Percentage 'On Time' of Excavator Required Meet 75 dB(A) at R70
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L Table 411  DTP PME - Combined Earthwork Activities Affecting R70
T
. T—_—
Mounted 1: 122 0 70%, 300 CNP 027
breaker -1.7
40 torne 1 117 0 90%, 250 CNP 067
Dump truck -0.4
=
Bulldozer 1 115 0 90%, 250 CNP 030
rv"* -D4
e Loader 1 112 0 90%, 250 CNP 081
-0.4
40 torne 2 117 0 100% 450 CNP 067
Dump truck
Excavator 1 112 0 100% 450 CNP 081

Note: operations concurrent with Table 4.10

Construction Activities to the North of the Tunnel

To the north of the tunnel two contractors, GCL and Nishimatsu Construction
Corporation (NCC), will be operating. All activities represented by PME listed below will
run concurrently, unless otherwise stated.

r NCC will concentrate on structural construction activities in the immediate vicinity of the
L - North Portal. The haulage route serving this site will also act as a source of construction
-noise. Details of the PME NCC propose to use are as in Tables 4.12 and 4.13.

Table 412  NCC Worst Case for Hauling Route

. Dump truck 2 109 0 100% BS 5228, Table 12,
w e (24 tonne) av, items 127-137
_ Concrete lorry 2 109 0 100% CNP 044
mixer
-CES (Asia) Ltd 24
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Table 4.13 ‘ NCC Worst Case Activities at Tunnel Portal , -

Mobile crane 1 ©12: i 100% CNP 048
Generator 2 100 0 100% CNP 102 )
Lorry 1 112 0 100% CNP 141 i
Water pump 2 88 0 100% CNP 281 -
Bored piler 1 115 0 100% CNP 165 1T
Compressor 1 100 0 100% CNP 002 L

Ventilation fan 5 108 0 100% " ONP 241
Concrete pump 1 109 0 100% CNP 046 8

GCL will operate on all areas of the alignment and will be responsible for both structural
and earth works construction. PME will be distributed along the alignment to the north -
of the North Portal. Details of the type and locations of the PME to be used are provided

in Tables 4.14 to 4.18. f

Table 414  GCL Worst Case Earthworks - Filling of Chainage 5600 to 6100

Excavator 1 112 0 100% CNF 081

Loader 1 112 0 100% CNP 081 I
Vibratory roller 1 108 ] 100% CNP 185
Dump truck (24 2 10? 0 100% BS 5228, Table 12, T
tonne) i i av. items 118-143 VL

Table 415  GCL Worst Case Earthworks - Excavation of Chainage 6100 to 7300 {

Excavator 2 : 112 0 100% CNP 081

Loy 3 112 0 80%, -1.0* CNP 141

* * only required within 100 m of R2013, otherwise 100%-acceptable
Noter excavation activities not concurrent with soil nailing activities

. CES (Asia) Ltd 25 =g
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Table 416  GCL Worst Case Earthworks - Link Road M

— —

Water pump 3 88 0 _ 100% . CNP 281
Wheeled Loader 1 103.5 0 40%, -4* BS5228, Table 7 av.
items 1-4
Vibratory roller 1 96 0 100% GCL

* mitigation only required within 15 m of NSR

Table 417  GCL Worst Case Earthworks - Activities at Toll Plaza Stockpile

Loader -[ 2 112 (1 100% CNFP 08t

Table 418  GCL Worst Case Earthworks - Soil Nailing Activities

" Crawter drill 2 123 i\ 70%, -1.7* CNP 182

* mitigation only required at distances less than 225 m from R2013

Only concurrent activities were used to calculate the worst case cumulative impacts,
hence structural works have not been included in the assessment as they will not be
concurrent with earth works. Table 4.19 presents a summary of mitigation requirements.

.CES (Asia) Ltd 26
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Table 419 -Summary of Maximum Requirements for Construction Noise Mitigation

Road (Link M)

Ramp D, South of GCL Ex¢avation Compressor 1 Acoustic screening at source 10
Tunnel Hand held breaker 1 Acoustic screening at source 10
Water pump 1 Acoustic screening at source 10

Loader 1 On-time restricted to 20% 7

Lorry 1 On-time restricted to 10% 16

GCL Concreting Generator 1 Acoustic screening at source 10

Mabile crane 1 On-time restricted to 20% 7

Ramp C, South of - GCL ‘Placement of culvert elements Mobile crane 1 On-time restricted to 80% 1
Tonne GCL Breaking Compressor 1 Acoustic screening at source 10
Hand held breaker 1 Acoustic screening at source 10

GCL Filling Lorry 1 On-time restricted to 20% 7

Excavator 1 On-time restricted to 40% 4
Vicinity of Southern oTP Earthworks Mounted breaker 1 On-time restricted to 70% 1.7
Portal Dump truck (40 tonne) 1 On-time restricted to 90% 0.4
Bulldozer 1 On-time restricted to 90% 0.4

Loader 1 On-time restricted to 90% " 0.4

Chainages 6100-7300 GCL Excavation Lorry 3 On-time restricted to 830% 1
Soil nailing Crawler drill 2 On-time restricted to 70% 1.7

Kam Sheung Access GCL Earthworks - Wheeled loader 1 On-time restricted to 40% 4

CES (Asia) Ltd
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4.4.2 Operational Phase
e Existing Morning Peak Hour Traffic Flows

The existing noise level was calculated based on existing (1994) morning peak hour traffic
— : volumes obtained by counts. The assumed traffic flow along Tuen Mun Road was 4,840
! vehicles (43 percent heavy) eastbound and 2,680 vehicles (57 percent heavy) westbound.
Assumed traffic speed is 70 kmhr along Tuen Mun Road.

Future Morning Peak Hour Traffic Flows

e Future traffic noise levels were calculated based on predicted year 2011 morning peak

hour traffic volumes. The flows, shown in Table 4.20, assumed a saturated condition in
= the Tai Lam Tunnel. A uniform assumption of 64 percent heavy vehicles was used in the
‘ assessment.

Table 420 2011 Morning Peak Hour Traffic Flows

o 'Route 3 north of N/b 3910 Ramp C connecting | E/b 1300
North Portal to Tuen Mun Road .
i or e S 3910 | O w1300
S : Route 3 south of- N/b 3910 { Tuen Mun Road Efb 5870
South Portal : passing under and -
= Route 3 passing over | N/b 2610 Tuen Mun Road E/b 4820
and north of Tuen passing under and
Mun Road S/b 2540 | east of Route 3 Wib 4240
Route 3 passing over | N/b 1560 Tuen Mun Road east | E/b 6120
and south of Tuen of Route 3
[ N/b - North bound Eb - East bound
| e S/b - South bound Wib - West bound
These flows are different from those that formed the basis of the PSD2EA traffic noise
['l i - impact assessment. The PDS2 traffic assumptions can be found in the Table A1 of the

Northern Link Supplementary Paper issued as part of the PDS2EA. As an indication of

e the magnitude of differences, the two-way tunnel traffic in the PDS2EA was assumed to

5 be 8,090 vehicles, of which 80 percent were heavy vehicles; the assumptions on which

the present predictions were based were a two-way tunnel flow of 7,820 vehicles and 64
‘percent heavy vehlcles

- ,CES (Asia) Ltd 28
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Traffic flow predictions for the Ting Kau Interchange assigned a significant flow to the
future Sham Tseng Link. However, no alignment is available yet for this Link. To proceed
with the traffic noise assessment, Link traffic was assigned to segments of Tuen Mun
Road and Route 3. Thus, the above flows must be viewed with such limitations in mind,
since a proportion of the total flow was assigned to links on which it is not actually
expected to operate. This distortion of link flows around the Ting Kau Interchange is not
expected to affect overall traffic noise predictions to a great extent, but can be expected
to affect contributions from individual segments.

During the forecasting of the traffic flows on Route 3, the Kam Sheung Access Road was
assumed to provide for movements between the Administration Building and Kam
Sheung Road, and between the carpark for the Country Park and Kam Sheung Road.
No direct access between Route 3 and the Access Road was assumed. In the event that
direct access between Kam Sheung Access Road is permitted, a limited traffic flow of less
than 100 cars per hour in year 2011 would be expected. The reason is that-Kam Sheung
Road is of poor geometric standard, and there is little surrounding development. The
indigenous villages (such as Yuen Kong, Shek Wu Tong and Tin Sam Tsuen) are not
expected to generate large volumes of traffic. The planning assumptions undetlying the
traffic forecasts did not have large scale development in this part of the Kam Tin Valley.
If large scale development is to take place in the Kam Shetung Road area, then the local
road network would need significant upgrading to cater for additional traffic. In this case,
a review of the environmental impact of the increased traffic volumes on the Kam Sheung
Access Road would need to be undertaken.

On the new roads, assumed speeds were identical to the design speeds of 100 kmhr™
(main line) and 70 kmhr! (ramps). A speed of 70 kmhr? was assumed on Tuen Mun
Road. In accordance with recent informal discussion with Highways Department, who
have indicated that Tuen Mun Road is paved with friction course, this paving material has
been assumed along Tuen Mun Road.

. The Route 3 main line will have two carriageways, each 11 m wide, with a 1 m marginal
strip and a 3.3 m hard shoulder. The ramps will each be 7.3 m wide. Both the main line
and ramps will be paved with friction course, as assumed previously in the PDS2EA
assessment. Bridges and embankments over 5 m in height will have a 0.8 m concrete
profile barrier beside the shoulder. Concrete profile barriers were therefore assumed at
the following locations, shown in Figure 4.3: '

 sides.of Ramp C, from the southern limit of project to connection to Sham Tseng
Link;

e Route 3 median from southern,limit of project to close to main cut;

* Dboth sides of elevated portion of Ramp D, from junction with westbound Tuen Mun
Road to abutment north of eastbound Tuen Mun Road.
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Predicted Irﬁpacts
Construction Phase

Based on the foregoing PME lists and recommended mitigation measures, facade noise
levels experienced at selected receivers have been calculated and are presented in Table
4.21 for NSRs to the south of the tunnel, and in Tables 4.22 and 4.23 for NSRs to the .
north of the tunnel.

To the south of the tunnel none of the NSRs will be in the line of sight of rock crushing
or concrete batching activities. To the north of the tunnel the nearest representative
receiver to both the rock crusher and concrete batching plant is R1896. R1896 is situated
387 m from the batching plant and 485 m from the rock crusher. If these activities were
to be undertaken concurrently with other worst case operations the cumulative noise level
experienced at R1896 would increase by only 0.3.dB(A). Consequently impacts from rock
crushing and concrete batching activities are considered insignificant.

Calculation of noise impacts resulting from blasting activities is not provided for in the
Technical Memoranda issued under the Noise Control Ordnance and has therefore not
been assessed.

The results indicate that with mitigation measures in place none of the NSRs would
experience exceedance of the non-statutory daytime limit of 75 dB(A).

Cumulative impacts from the construction of Ting Kau Bridge at R2 and R46 were
calculated. for the worst case three month period of the construction schedule of Route

3 Country Park Section (December 1995-February 1996). R2 was found to be entirely

topographically screened from Route 3 works, consequently all noise impacts experienced
at this receiver could be attributed to the construction of Ting Kau Bridge. During the
critical period in question the construction of Ting Kau Bridge would cause an additional

“impact at R46 of 86.4 dB(A). The cumulative impact at this receiver including the Ting

Kau Bridge works would therefore rise from 74.9 dB(A) to 89.6 dB(A). In can be seen that
construction activities associated with the construction of Ting Kau bridge would cause
the main noise impacts at this receiver.

.CES (Asia) Ltd 30
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Table 421  Worst Case Cumulative Noise Impacts at NSRs to South of Tunnel - Including Mitigation

DTP Mounted breaker operation N/A . N/A 300 —‘ 63.0
Rock transportation, south N/A N/A 250 63.5
of DTP works area :

Rock transportation, N/A N/A 450 59.6
vicinity of south portal '

GCL Breaking at Ramp C N/A N/A 9 73.3%
Placement of culvert - N/A N/A 40 ' 74.0%
elements at Ramp C
Filling at Ramp C N/A N/A ‘ 35 1 702
Concreting at Ramp D 25 72.9* N/A N/A

) Excavation at Ramp D 25 74.9* N/A N/A

Worst case cumulative impact, dB(A) 749 749

including +3 dB(A) facade correction

N/A = Not Applicable, activity not in line of sight of NSR
* Activity not concurrent with other activities and includes +3 dB{A) facade effect

CES (Asia) Ltd - . 3
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Table 422  Worst Case Facade Noise Levels (Construction) at Sensitive Receivers - Including Mitigation

“Comacar |

NCC Portal 1557 484 1089 © 515 1068 51.7 654 55.9 480 ) 58.6
entrance
Haul route 1290 45.9 810 50.0 810 50.0 375 56.7 210 617
Toll plaza 360 55.9 330 56.6 345 56.2 615 512 795 49.0
stockpile ) : :

GCL Filling 360 58.2 390 57.5 465 56.0 780 51.5 870 50.5
Ch5600-6100
Link M 180 54.3 555 446 630 435 - 1005 39.5 1125 38.5
Toll plaza 260 53.9 330 56.6 345 56.3 615 51.2 795 49,0
stockpile '
Soil nailing 655 61.7 285 68.9 322 67.9 264 69.6 184 71.0*

Cumulative Impact, dB(A) 682 72.8 719 73.2 . 74.8

including +3 dB(A) facade

correction

*70% on-time only required within 225 m of R2013
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‘Table 423  Worst Case Facade Noise Levels (Construction) in Immediate Vicinity of Link Road M (Kam Sheung Access Road) Including

Mitigation

GCL Link M 14 725 14 725 15 719 13 731 14 725 n 74.5
Construction

note: These NSRs too distartt to be influenced by other construction activities along main aligrunent
Results include +3 dB(A) facade correction

CES (Asia) Ltd 33
96530\reportsideia-s\r3sdeia.dl2




ok Route 3 Contractors Consortium R3 TLT & YLA (S) - Main Line DEIA V1.5

[ 45.2 Operational Phase

Predicted noise levels at facades of representative sensitive receivers are provided in Table

4.24,

Table 424  Facade Noise Levels (Operation} at Sensitive Receivers

R1724 N/A 64.3 - 64.3

R1750 N/A 59.2 - 59.2

R1794 N/A 63.2 - 63.2

R1843 N/A 62.5 - 62.5

- R1896 N/A 68.2 - 68.2
R1948 N/A 69.3 - 69.3
o R2001 N/A 66.1 - 66.1
L R2013 N/A 64.0 64.0
. R2285 N/A 63.0 - 63.0
e R2302 N/A 63.9 - 63.9
R2 73.6 75.3 75.2 0.1
< R46 66.1 69.5 68.5 1.0
R55 61.0 64.2 63.8 0.4

R70 76.2 80.4 78.2 22

NOTES: Noise levels shown in the table are based on assumption of friction course on Tuen Mun Road, Route
3 mainline, and Route 3 ramps, and assume the presence of 0.8-m solid concrete parapet walls on
bridges and at embankments over 5 m in height.

; 1 NSRs north of the North Portal (and within the Southem Section study area) are not currently

| affected by significant traffic noise. For these NSRs, this column is therefore not applicable {"IN/A").

2  Significant in determining eligibility for compensation only if overall 2011 noise level exceeds the

— HKPSG recommended maximum of 70 dB(A) for domestic premises.

L NSRs north of the North Portal (and within the Southern Section study area) are not
currently exposed to the noise from any major roads. With the introduction of traffic on
Route 3, traffic noise levels during the morning peak were predicted to comply with the

.CES (Asia) Ltd 34
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HKPSG maximum of 70 dB(A) if friction course is used on Route 3. The NSR survey
conducted in March and April 1995 indicated that NSRs in the area are 1- to 3-storey
structures on comparatively low-lying land, and thus remain Jower in elevation than the
road alignment. As indicated by the modelling topography will provide sufficient
screening to keep traffic noise 1évels within the HKPSG limit.

As stated above in Section 4.4.2, year 2011 traffic on the Kam Sheung Access Road is
expected to be less than 100 cars in the peak hour. At the closest sensitive facade, which
is 10 m from the Access Road, this very limited flow would generate a facade noise level
of 61 dB(A) (assuming no heavy vehicles) to 69 dB(A) (assuming heavy vehicles comprise
half of the flow). Thus, traffic noise on Kam Sheung Access Road were predicted to
comply with the 70 dB(A) HKPSG noise standard at nearby sensitive facades.

For NSRs south of the South Portal, noise from Tuen Mun Road generally dominates.
NSRs R2 and R70 {overlooking Ramp C) were predicted to experience morning peak hour
facade noise levels exceeding the HKPSG criterion. At NSR R2, the shielding effect of
Route 3 parapets, and the noise from Tuen Mun Road, limits the contribution from Route
3 to 0.1 dB(A). '

At R70, a very high traffic noise level of about 80 dB{A) was predicted, due mostly to the
traffic on Tuen Mun Road. Route 3 (particularly its associated Ramp C) was predicted
to contdbute a maximum of about 2.2 dB(A) to the overall traffic noise level.
Consequently, further mitigation at Route 3 {(beyond the use of friction course and a 0.8
m high profile barrier) is required. Two practicable forms of mitigation are examined:
direct technical remedies, such as roadside barriers and enclosures, and indirect
technical remedies in the form of window insulation and air conditioning.

Roadside Barrier and Enclosure (Ramp C): Further calculation indicated that a 3-m barrier
extending along the northern side of Route 3 (starting where topographic barriers end at
the Sham Tseng Link slip road connection, and ending at the entrance onto Tuen Mun
Road) would not reduce the Route 3 contribution to the overall traffic noise level to
below 1.0 dB(A) at any facade of R-70. A 4-m barrier of similar length-would reduce the
Route 3 contribution to the overall traffic noise level to below 1.0 dB(A) at only the
bottom storey of one affected facade of R-70. Higher barriers or enclosures would
therefore be required to protect all levels and all facades at R-70, but are impractical for
tWO reasons:

* Most importantly, the barrier has very limited effectiveness. The predicted
contribution of Route 3 at R-70 is far less than that of Tuen Mun Road. The
proposed barrier fails to reduce the noise contribution of Route 3 to an acceptable
level at any facade (according to the criteria used in this assessment. outlined in
Section 4.1.2 above), and fails to reduce the total facade noise level to within 10
dB(A) above the HKPSG criterion. Thus, the year 2011 predicted noise level at the
worst-affected facade of R-70 is reduced from 80.4 dB(A) to 79.9 dB(A), a reduction
of only 0.5 dB(A), with the introduction of a 3-m barrier. Raising the barrier height
to 4 m would reduce traffic noise at this facade only a further 0.4 dB(A) to 79.5 dB(A).
Enclosing Ramp C and even the Route 3 main road would still have limited overall
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noise reduction at R-70 which remains subject to excessive noise impacts from traffic
on Tuen Mun Road with noise levels up to 78.2 dB(A)..

* Due to potential wind loading at this open site, the barrier or enclosure foundations
would require deep and extensive excavation and/or piling. On-going maintenance
requirements to ensure the barrier's and enclosure's continued stability and safety
would also be substantial. It is understood that cost is not a factor in considering the
practicability of barriers and enclosures. However, it is a matter of concern that very

high costs would be incurred for a very modest degree of noise mitigation at a single
NSR.

Acoustic Insulation at the Receiver: Given the limited effectiveness of roadside barriers and
enclosures, and the presence of only a single NSR, indirect technical remedies are
considered as a last resort. R-70 fulfils the "eligibility criteria” detailed in Section 4.1.2
and is therefore recommended for consideration for the provision of windew insulation
and air conditioning. This recommendation is in keeping with that of the PDS2EA.

A comparison of the current findings with those of the PDS2EA shows that results are
broadly similar, In both assessments, exceedances of the HKPSG standards were not
anticipated north of the Tai Lam Tunnel. Similarly, both assessments found that a very
limited number of NSRs are exposed to the road south of the Tunnel. Though input -
assumptions (particularly traffic flows and road alignments) differ between the two
studies, their findings south of the tunnel are similar due to the very small number of
potentially affected receivers.

Conclusions

Construction Phase

. Based on the worst case scenario, the construction noise assessment indicated that

mitigation measures will be required to reduce the noise duting construction to within
the non-statutory daytime limit. Mitigation to be uséd will include restrictions in
operational on-times and the employment of mobile acoustic screens. Mitigation
measures will therefore be used as indicated. For restricted hours activity, Construction
Noise Permits are required. In the application for these permits, the contractor will
demonstrate compliance with statutory limits. The following provides a list of impact
mitigation measures in addition to those already outlined to be considered for adoption
should monitoring detect any exceedance of acceptable noise levels,

(a) Noisy equipment and activities to be sited by the contractor as far from sensitive
receivers as is practical. ‘

(b) Noisy plant or processes to be replaced by quieter alternatives where possible. For
example, pneumatic concrete breakers can be silenced with mufflers and bit dampers.
If appropriate, a concrete cruncher (hydraulically-powered jaws) may be used; the
cruncher emits a sound power level about 20-dB(A) lower than that of an electric
breaker. Silenced diesel and gasoline generators and power units, as well as silenced
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and super-silenced air compressors, can be readily obtained. Manual operations are
generally quietest, but may require long periods of time. - The power units of non-
electric stationary plant and earth-moving plant can be quietened by vibration

isolation and partial or full acoustic enclosures for individual noise-generating
components.

(c) Intermittent noisy activities to be scheduled to minimise exposure of nearby NSRs to
high levels of construction noise. For example, noisy activities can be scheduled at
times coinciding with periods when dwellings are unoccupied. Prolonged operation
of noisy equipment close to dwellings to be avoided.

(d) Idle equipment to be turned off or throttled down. Noisy equipment to be properly
maintained and used no more often than is necessary.

(e) Construction activities can'be planned so that parallel operation of several sets of
equipment close to a given receiver is avoided.

(f) If possible, reduce the numbers of operating items of PME.

(g) Construction plant to be properly maintained and operated. Construction equipment
often has silencing measures built in or added on, e.g, bulldozer silencers,

compressor panels, and mufflers. Silencing measures should be properly maintained
and utilised.

4.6.2 Operational Phase

With the introduction of traffic along Route 3, traffic noise levels at NSRs north of the
North Portal during the morning peak were predicted to remain below the HKPSG
recommended maximum of 70 dB(A). An NSR survey indicated that NSRs in the area
are low-rise structures on comparatively low-lying land, and thus remain lower in

- elevation than the road alignment. Consequently, topography is expected to provide
sufficient screening to keep traffic noise levels within the HKPSG limit of 70 dB(A) during
the morning peak hour. ' '

For NSRs south of the South Portal, noise from Tuen Mun Road generally dominates,
rendering the predicted contribution from Route 3 relatively minor. However, NSR R70,
overlooking Ramp C, was predicted to experience a morning peak hour facade noise level
of over 80 dB(A) in year 2011, with a maximum contribution of 2.2 dB(A) from Ramp C.
Further mitigation beyond that already to be provided (friction course and 0.8-m profile
barriers on bridge structures and high embankments) will be necessary. A 4-m high
barrier along Ramp C could reduce the contribution of year 2011 Route 3 traffic at R-70
facades to less than 1.0 dB(A), but would have a very limited effect on overall traffic noise
levels. Even with this barrier, R-70 would be exposed to 79.5 dB(A) noise levels resulting
mainly from traffic on Tuen Mun Road. Therefore, acoustic insulation is recommended
at R-70, consisting of approprate glazing (in accordance with Appendix 4.4 of the
HKPSG) and air conditioning at affected sensitive facades.
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AIR QUALITY
Legislation and Guidelines

The Air Pollution Control Ordinance (Cap. 311, 1983) provides powers for controlling air
pollutants from stationary and mobile sources, including fugitive dust emissions from
construction sites. It encompasses a number of Air Quality Objectives (AQO). Currently
AQOs stipulate concentrations for a variety of pollutants, of which carbon monoxide
(CO), nitrogen dioxide (NO,) respirable suspended particulates (RSP) and total suspended .
particulates (I'SP) are relevant to this Study. The AQOs are listed in Table 5.1.

Table 51 Hong Kong Air Quality Objectives

cO

NO,

150

© RSP

180

TSP

260

5.2

- Measured at 298 K and 101.325 kPa.
Not to be exceeded more than three times per year.
Not to be exceeded more than once per year.
Arithmetic mean.
In addition to the above established legislative controls, it is generally accepted that an hourly average TSP
concentration of 500 pgm™® should not be exceeded. Such a control limit is particulardy relevant to
construction work and has been imposed on a number of construction projects in Hong Kong in the form
of contract clauses.

U W

Selected Sensitive Receivers

From the results of the comprehensive sensitive receiver survey, ten representative air
quality sensitive receivers were adopted for this assessment. They are existing buildings
located along the Route 3 alighment and in the proximity of the South and North Portals.
Their locations are shown in Figures 5.1 and 5.2 and listed in Table 5.2. The receiver
height used for the analysjs was 1.5 m above local ground level. This was selected as it
is representative of the breathing zone. .

Six receptor points at the fresh air intakes of both the southern and the northern
ventilation buildings were also selected to assess the air quality in the vicinity of the fresh
air intakes of the tunnel ventilation system. They are also shown in Figures 5.1 and 5.2.
The height used for the assessment was 22 m (fresh air intake level} above local ground
level. '
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5.3.1

Table 5.2 Selected Representative Air Quality Sensitive Receivers

R2 South of South Portal, Ting Kau

R55 South of South Portal, Ting Kau
Rae South of South Portal, Ting Kau i
R70 South of South Portal, Ting Kau

R2013 =’Nor’ch of North Portal, west of Ho Pui

R2001 North of North Portal, west of Ho Pui

R1948 North of North Portal, Ma On Kong

R1896 North of North Portal, north of Ma On Kong
R1843 North of North Portal, south of Tin Sam Tsuen

R1660 North of North Portal, southwest of Tin Sam Tsuen

Methodology
Construction Phase

The major pollutant of concern during the construction phase of the project is particulate
matter (dust). Vehicle and plant exhaust emissions from the site should not constitute

. a considerable source of air pollutants based on previous experience. To assess potential

dust impacts on the sensitive receivers, dust emissions from the construction sites and
plant during the most work intensive period were modelled.

. The area north of the North Portal is rural and there is no available information on other

major construction activities in the area. In view of its rural nature, a background dust
level of 40 ugm was incorporated for cumulative dust impacts assessment. In addition,

- 24 hour working in this area for tunnelling related activities was assumed.

South of the South Portal, major sensitive receivers are located to the south of the
construction site. The same receivers are located to the north of other major construction
projects such as the Ting Kau Bridge and Castle Peak Road widening. Short term worst

cdse cumulative dust impacts at these sensitive receivers due to Route 3 construction and

other major construction projects at the same time are not possible because the worst
case wind directions will be different and cannot come from the north and south
simultanecusly. By considering these and the local background dust levels described in
Section 3.4, a background dust level of 80 pg m™-was incorporated in the assessment.
This should adequately account for cumulative dust impacts.
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5.3.2
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Operational Phase

Air quality impact assessment during the operational phase consisted of three elements:
(1) emissions from traffic, (2) air quality near the fresh air intakes of the tunnel ventilation
system, and (3) air quality near the tunnel ventilation buildings and huffer distance
requirements from these buildings for future sensitive uses. For the assessment of air
quality within the tunnel, a supplementary report to the tunnel ventilation AIP prepared
by Parsons Brinckerhoff '(Asia) Limited (PBA) will be submitted by R3CC to the
Government for approval at a later date. s

Impacts during the operational phase of the new road network may result from vehicle
emissions arising from traffic, exbaust from the ventilation system of the Tai Tam Tunnel

- and the portal emissions from both the South and the North Portals. To assess the

potential impacts of Route 3, year 2011 traffic flow and breakdown were adopted.
Vehicle emissions from existing and future road networks in the study area were also
included to incorporate the background pollutant concentrations in the area. Traffic flow
on the Kam Sheung Access Road between the Toll Plaza and the existing Kam Sheung
Road was estimated at no more than 100 yehicles per hour. Air emissions from such low
flow were expected to comply with the AQOs.

Air quality in the vicinity of the fresh air intakes of the tunnel ventilation system was
assessed. The predicted peak hour traffic flows for the northbound tube and the
southbound tube of the tunnel are the same. Thus the traffic induced portal emissions
at both the North and South Portals should be the same. Noting that the future road
network in the proximity of the South Portal would be more complicated, open road

. emissions from the road network to the south of the South Portal would be more than

that to the north of the North Portal. Hence, higher air quality impact in the proximity
of the South Portal would be expected, as indicted in the PDS2EA.

All exdsting sensitive receivers in the proximity of the southern and the northern tunnel

‘ventilation buildings are low-rise structures. PDS2EA found that air pollutants exhausted

from the ventilation shafts of the tunnel ventilation system would cause adverse impacts
in the proximity of the tunnel ventilation buildings. This may constrain future landuse
planning. Exclusion zone radii for future developments in the proximity of the South and
North Portals were predicted based on the operational parameters of.the Tai Lam Tunnel
ventilation system.

Assumptions and Input Information

Construction Phase

Emissions Calculations

Sources of dust release during construction activities included the following:

» Drilling for blast charges
» Blasting

CES (Asia) Ltd 43
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Bulldozing blasted material and overburden L
Grading of embankment ‘
Loading and unloading of construction material B
Plant vehicles travel on unpaved site roads
Rock crushing

Concrete batchjng S
Wind eros'.lon of stockpiles and open site

* & & & o = @

Dust emissions were pred1cted based on typ1cal values and emission factors from USEPA o
Compilation of Air Pollutant Emission Factors (AP-42). Silt content and moisture content o
for soft spoil were taken as 6.9 and 7.9 percent respectively, which are the geometric
means for overburden in Western surface coal mining from AP-42. Unpaved site road -
surface material silt content was taken as 5.0 percent; this was based on the results of a E
particle size analysis of samples of typical site road surface material. -

The material requiring blasting is mainly composed of granite. Since information on the )
silt content of granite material is not available, the silt content for blasted rock was taken Ll
as 1.6%, which is the geometric mean for crushed limestone in stone quarrying and
processing from AP-42. 1t is likely that the actual silt content of the crushed granite will :
be lower. Site investigation undertaken by the contractor indicates that the majority of v
the rock has a moisture content of 3 - 4% and 3.5% was taken in this assessment for
blasting and material handling operations. The blasting volume for the site north of the
North Portal was taken as 7,500 m? per blast. For the site south of the South Portal, the L
blasting volume was taken as 80,000 m® per blast. In order to maintain sufficient rock
production this is the most representative blast size.

‘Rainfall data were taken from the Royal Observatory weather records. Wind data from
the Lau Fau Shan and the Shell Tsing Yi Installation meteorological stations were used B
for the northern and southern parts of the study area respectively. These represent the '
closest stations to the respective site areas.

Committed Mitigation Measures

The following committed impact mitigation measures were taken into account in the =
modelling analysis:

Site Practices

Mean vehicle speed of haulage trucks at 20 kmhr™. R

Twice daily watering of all open site areas (assumed 50% dust reduction as from AP-

42). : -

Wheel wash facilities. L

* Regular (every 1.5 hours) watermg of all site roads and haulage roads where
necessary (assumed 70% dust reduction). i
Suitable side and tailboards on haulage vehicles. L
Watering of temporary stockpiles. ‘
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Blasting

Use of select aggregate and fines to stem the charge within drill holes and watering
of blast face (assumed 30% dust reduction).

Vacuurn extraction drilling methods (assumed emission factor for wet quarry drilling
from AP-42).

Carefully sequenced blasting.

Concrete Batching / Crushing

Fabric filters installed within the concrete batching and crushing plant.
Water sprays on all crushers.

The committed measures to be mcorporated into the blasting methodology are described
in more detail as follows:

The blasting operations will be carried out with an "open face”. This will have the
effect of increasing the horizontal portion and decreasing the vertical portion of rock
displacement. Subsequently the vertical emission of dust will be reduced. If the blast
area is closed without an "open face", the fractured rock would be confined and
forced to be displaced vertically.

Vacuum filters on drill rigs will reduce dust associated with blasting preparation.

Incombustible stemming will be used in the drill holes, where approximately 3 m of
selected aggregates/granular material will be placed, which would confine the
explosive and act as gas absorber.

All the blast holes will be filled with emulsion and detonation wilt be sequential with
a delay of approximately 25 ms between two holes. As the explosives detonate,
fracture and move rock, dust is generated. The degree of interaction with adjacent
blastholes will influence the velocity of movement of the shattered rock and will
subsequently affect the quantity of dust generated. Closely spaced blastholes fired
simultaneously will result in higher velocities of displacement and hence higher dust
emission than a single blasthole. Through careful sequencing of the proposed
detonator methodology, the velocity of the rock is reduced and dust emission
minimized.

The calculations of the dust emission factors for different activities are tabulated in Table
S_STH_E4.XLS.and S_NTH_E4.XLS respectively in Appendix B. The predicted dust
generated from different construction activities with the adoption of dust suppressxon
measures were calculated and are listed in Table 5.3.
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Dispersion Modelling L

The dispersion of TSP was modelled using the CES developed AAQuIRE (Ambient Air Nl
Quality in Regional Environments) system. AAQuIRE performs multiple runs of the 1

USEPA approved Fugitive Dust Model (FDM) to assess potential impacts from
construction activities. Modelling was undertaken to predict TSP concentrations at the i
sensitive receivers for 1-hour, 24-hour and annual average time periods. Surface -
roughnesses of the terrain in the proximity of the North and South Portals'were taken
as 1 metre and 2.5 metres respectively in the FDM model. Two scenarios were modelled, o
namely dust due to construction activities with and without blasting operations. i

. CES (Asia) Ltd 46 |
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Table 5.3 Predicted Dust Emissions During the Construction Phase of the Project

North of the North Portal

Blasting (unconfined) - 39 :

Drilling 8

Loading and unloading of material 5

Bulldozing of overburden 19
Grading ‘ , 99
Plant vehicles on unpaved site roads 553
Crushing 20
Concrete batching : 17
General construction activities and wind erosion of stockpiles 256

and open site

South of the South Portal

Blasting (unconfined) , _ 468
Drilling 85
Loading and unloading of material 9

Bulldozing of overburden 22
Plant vehicles on unpaved site roads 402
Crushing. ' 256
Concrete batching 51
General construction activities and wind erosion of stockpiles 13

and open site

Sequential hourly data for wind speed and direction from the Lau Fau Shan or the Shell
Tsing Yi Installation meteorological stations were combined with surface observations
from the Royal Observatory to obtain the best available hourly sequential data set for
years 1990 to 1992. Dispersion modelling was undertaken for 120 predefined separate
meteorological categories. At each receptor point the 1-hour average concentration for
TSP was predicted for each of the categories. The 120 meteorological categories were
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96530\reports\deia-s\rdsdeia.dl2



Route 3 Contractors Consortium R3 TLT & YLA (S) - Main Line DEIA V1.5 | L

then compared with each sequential hourly meteorological data set to produce time-
sequenced hourly pollutant concentrations. These sequential hourly concentrations
allowed maximum 1-hour, 24-hour and annual averages to be generated at each receiver r
based on real meteorological data, rather than relying on the simplistic 'worst-case’
approach. This approach has been used successfully on many other projects, such as

Lantau Port Development, Sha Tin Trunk Road T3 and Port Passenger Line Tuen Mun r
Extension. o

5.4.2 Operational Phase ‘ ‘_ ‘ . [
Traffic Flow Predictions

The projected morning peak hour traffic flows for year 2011 provided by the traffic _
consultant were used in the assessment. The twenty four hour profile of vehicle flows -
was also required to calculate the daily vehicle emissions and hence the 24 hour average
pollutant concentrations. The traffic flow profile for Screenline R_R (north end of Tsuen |
Wan and Sha Tin) taken from the Traffic Census was used as the best estimate. It was RS
assumed that traffic would be free flowing with no queuing.

Emissions Calculations L

The composition of the vehicle fleet during a.m. peak hour for year 2011 provided by the
traffic consultant was used. Emission factors for CO, NOy and RSP were taken from the
Fleet Average Emission Factors - EURO2 Model provided by EPD for year 2011. These are
summarised in Table 5.4. No speed correction or other adjustment was made. 20% NOy .

to NO, conversion was assumed, as normally adopted for such assessments. " {

Petrol vehicles contribute more carbon monoxide, while diesel-powered vehicles ~
(particularly the heavy goods vehicles) emit more nitrogen oxides and particulates. '
Current emission controls will mean that emissions from petrol vehicles will reduce as
" more vehicles will be fitted with catalytic convertors. In view of the lower composite -
emission rates of RSP and the high statutory limit of CQ, the key air quality issue is NO.,.
The relative emission factors are shown in Table 5.4. The majority of air quality studies
undertaken in Hong Kong, and the monitoring as undertaken by EPD, indicate this to P
be the case. For this reason, this assessment concentrated on potential future NO, E
concentrations arising from the proposed road network. e

For the exhaust from the ventilation system of the Tai Lam Tunnel and the portal
emissions from both the South and North Portals, pollutant generation rates were L
calculated based on the worst-case-scenario. The pollutant concentrations of the tunnel
air exhausted from the tunnel ventilation system and the tunnel portals were taken as the
tunnel air quality guideline levels of 1800 pgm™ NO, and 115000 pgm= CO. 10% L
NO,/NQO, ratio was assumed for air exhausted from the tunnel. The emission factors for
tunnel ventilation system were calculated and are tabulated in Table 5.5. 20% NO, to
NO, conversion was assumed when considering air quality impacts at sensitive receivers, L
as normally adopted for such assessments. In the calculation of the pollutant
concentrations at the fresh air intakes of the ventilation system, due to the short distance
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96530\reports\deia-s\rdsdeia.dl2 '




Route 3 Conkractors Consortium R3 TLT & YLA (S) - Main Line DEIA V1.5

of dispersion from the portals and the conservative assumptions of the tunnel emission
factors, 10% NO, to NO, conversion was assumed for the pollutants exhausted from the
portals.

Table 5.4 Vehicle Fleet Composition and Emission Factors for Year 2011 (AM Peak
Hour)

P/E Motor Cycle ' 1 1.9 0:548 25.508 0.040
P/E Private Car 28.3 1.321 13.508 0.041
D/E Private Car 1..4 0.870 1.032 0.282
DIE Taxi 44 0.779 0.910 0.238
P/E Passenger/Goods Van 25.0 1375 3.517 0176
DYE Passenger/Goods Van :

P/E Goods (4 wheels)
D/E Goods (4 wheels)
P/E Light Goods (6 wheels &+)

- DIE Light Goods
D/E Medium Goods ‘15.'1‘ 4.594 8.407 0;566
D/E Heavy Goods 2.5 7.061 8.410 0.566
D/E & m Container 6.2 7.061 8.410 0.566
D/E 12 m Container 122 7.061 8.410 0.566
DIE Publie Light Bus 0.6 3.524 3.492 0.417
D/E Non-franchised Bus
D/E One-decker Bus 0.2 8.578 9.017 0.894
D/E Dauble-decker Bus 0.2 8.578 5.017 0.894
D/E Double-decker Bus {3-axle) 2.0 8.578 9.017 0.894
‘ Composite Emission Factor (g km* vehicle') 317 8.506 0.299
CES (Asia) Ltd - 49
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Table 5.5 Tunnel Emission Rates for Year 2011 {AM Peak Hour)

Ventilation Shaft 950t 171 109
Southern
~ Portal ;O ;63 40
Ventilation Shaft 8505 15.3 98
Northemn .
Portal 250" 45 29
1 700 m%? is extracted from the southbound tube and 250 m®s™? is extracted from the northbound tube,
2 All 350 m®™? is exhausted from the southbound tube.
3 350 mis? is extracted from the southbound tube and 500 m3! is extracted from the northbound tube.
4  All 250 m®s? is exhausted from the northbound tube.
Dispersion Modelling

The dispersion of NOx was modelled using the CES developed AAQUIRE (Ambient Air
Quality in Regional Environments) system. AAQuIRE performs muliiple runs of the
USEPA approved CALINE4 and ISCST dispersion models. NO, concentrations at the
sensitive receivers for the open road emissions were calculated using the CALINE4
model. NO, emissions from the portals were predicted assuming the emissions behave
as volume sources in accordance with the recommendations in the 1991 Permanent
International Association of Road Congress Report (1991 PIARC Report). Dispersion of portal
emissions and emissions from the exhaust stacks of the tunnel ventilation system were
simulated using [SCST model. The NO, concentrations predicted by both the CALIINE4
and the ISCST models at each receptor point were then summed to produce the
cumulative concentrations.

For the area north of the North Portal, a wind direction standard deviation of 12° was
used in the CALINE4 model to represent the rolling terrain in the area. For south of the
South Portal, a wind direction standard deviation of 25° to 30° was adopted, upon
consultation with EPD, to represent the topographic and coastal nature of the area. A
wind direction standard deviation of 27.5° was used in the model for this area.

Due to the inability of the CALINE4 model to model elevated roads higher than 10 m
above local ground level, all elevated roads in the study area with elevation more than
10 m above local ground level were modelled with the maximum elevation of 10 m.
Conservative results would be expécted at sensitive receivers close to elevated roads.

Sequentlal hourly data for wind speed and direction from the Shell Tsing Yi Installation
and Lau Fau Shan meteorological stations, which are the closest meteorological stations
to the South and North Portals respectively, were combined with surface observations
from the Royal Observatory to obtain the best available hourly sequential data set for
years 1990-1992. Dispersion modelling was undertaken for 120 predefined separate
meteorological categories. At each receiver location the 1-hour average concentration for
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Lt NO, was predicted for each of the categories. The 120 meteorological categories were
then compared with each sequential hourly meteorological data set to produce time-
sequenced hourly pollutant concentrations. These sequential hourly concentrations
Le allowed maximum 1-hour, 24-hour and annual averages to be generated at each receiver
based on real meteorological data, rather than relying on the simple 'worst-case’
approach. NO, concentrations were calculated at receiver heights of 1.5 metres above
local ground level. This approach has been used successfully on many other projects,
such asLantau Port Development, ShaiTin Trunk Road T3 and Port Passenger Line Tuen
Mun Extension.

55 Predicted Impacts
5.5.1  Construction Phase
Predicted maximum 1-hour, maximum 24-hour-and annual average TSP concentrations

at the selected sensitive receivers are tabulated in Table 5.6. Predicted TSP levels for
scenarios with and without blasting operations were also tabulated.

It should be noted that the models used have limitations but no better altemative is
available. Since the dispersion model does not take account of the topography and in
this case the topography will limit dispersion to the receiver to some extent. These
_ predictions are conservative. Site investigation undertaken by the R3CC indicated that
EE the moisture content of the majority of the in-situ material was approximately 3 to 4%.
Based on the predicted results for a moisture content of 3.5%, exceedance of the 1-hour

[ TSP guideline level and the 24-hour and annual average TSP AQOs is not expected at
Si , any of the sensitive receivers. Due to the possible variation and uncertainty in the
moisture content of the blasted material, the prediction will be verified during the EM&A

[ programme and, if necessary, appropriate mitigation measures will'be taken to reduce the
o impact of blasting operations. These will include refinement of the blasting procedures.
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Table 5.6 Predicted Maximum 1-hour, Maximum 24-hour and Annual Average
TSP Concentrations at Selected Air Quality Sensitive Receivers

South of the South Portal

rR2 215 182 158 204 15 22

R55 183 172 144 173 4 5
R46 329 263 182 252 9 14
R70 485 288 190 227 10 16

North of the North Portal

R2013 82 418 242 249 42 44
R2001 75 195 114 117 18 19
R1948 76 225 116 123 17 19
R1896 51 168 107 107 11 12
R1843 48 122 85 | 85 7 7
R1660 48 154 88 89 8 8

1 Predicted maximum values based on meteorclogical data for years 1990 to 1992.

Operational Phase

Predicted maximum 1-hour, maximum 24-hour and annual average NO, concentrations
at the selected air quality sensitive receivers are tabulated in Table 5.7. The maximum
1-hour and maximum 24-hour average NO, concentration contours for the areas around
the South and North Portals are presented in Figures 5.3 to 5.6. All the predicted results
are based on meteorological data for years 1990 to 1992.

Results show that exceedance of the NO, AQOs at the sensitive receivers was not
predicted. High NO, concentration at sensitive receivers R70 was mainly due to heavy
traffic on the existing Tuen Mun Road and its close proximity to Ramp C of Route 3. The
worst-case scenario for R70 is when the winds are blowing parallel to Tuen Mun Road
and towards the receiver. Elevated NO, concentration at sensitive receiver R46 was also
expected during worst-case meteorological conditions. From the predicted results, based
on the forecasted traffic flow, air quality impact during the operational phase of Route 3
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s would be confined to the close proximity of the road network. Violation of the AQOs
for NO, for year 2011 at all the sensitive receivers is not expected. :

Based on the traffic flow prediction by the traffic consultant for other years after
commissioning of the Tai Lam Tunnel and the corresponding vehicle emission factors
e taken the Fleet Average Emission Factors - EURO2 Model provided by EPD, the maximum
S percentage increase or decrease in NO, emissions and hence the NO, concentrations in
the proximity of the tunnel portals would be as tabulated in Table 5.8. The prediction
shows that NO, concentrations in the area would be higher in the year 2002 and then
reduced gradually with the imposition of more stringent emission controls. Based on the
modelling results for year 2011 and the maximurn percentage increase in NO, emissions
for year 2002, exceedance of the AQQ for NO, would not be expected in the year 2002. .

For air quality in the vicinity of the fresh air intakes of the tunnel ventilation, the
predicted NO, concentrations at fresh air intake level of the receptor points at both the
southemn and northern ventilation buildings are tabulated in Table 5.9 below. These
results should only be indicative. Detailed assessment on air quality impacts from the
ventilation buildings will be carried out by the ventilation engineer and will be submitted
b - at a later date to EPD for approval. The predicted concentrations at receptor points P1
Lies to P6 indicate the range of maximum 1-hour and maximum 24-hour average NO,
concentration at the fresh air intakes of the tunnel ventilation buildings during worst-case
r : meteorological conditions. Highest NO, concentrations at the portal area were predicted
il when winds are blowing parallel to the tunnel approach roads and towards the portal.
These worst-case meteorological conditions occur less than 3% of the time based on the
B meteorological data for years 1990-1992. Modelling results showed that there would be
s an exceedance of the 1-hour average AQOQO for NO, at receptor point P3 at the Southern
* Portal. Nevertheless, after considering the mixing of the fresh air from the three receptor
el locations, P1 to P3, before entering the funnel, the average NO, concentration, tabulated
iy in Table 5.9, indicates that an exceedance of the AQO for NO, would not be expected
' for the fresh air supply to the tunnel. It is considered that the calculations for the air
"quality in the vicinity of the fresh air intakes of the tunnel ventilation system are
acceptable. The predicted air pollutant concentrations at the fresh air intakes have been
provided to the ventilation designer for tunnel ventilation design. The ventilation system
3 will be designed so as to meet the tunnel air quality guideline,

Dispersion modelling of NO, exhausted from the ventilation shafts of both the southern
- and the northern ventilation buildings was undertaken to predict the air quality impacts

: in the proximity of both portals at higher level. Modelling results showed that the most
oS extensive air quality impacts were predicted at 50 metres and 60 metres above the
exhaust level of the southern and the northern ventilation shafts respectively, that is, 162

i . mPD at the South Portal area and 129 mPD at the North Portal area. More extensive air
Lid quality impact was predicted at the North Portal area and the 1-hour average NO, AQO
would be exceeded over a limited area around the ventilation building. Future sensitive
receivers should be located at least 350 m from the ventilation shaft of the northern
I ventilation building to prevent adverse air quality impact from the tunnel ventilation
building. At the South Portal area, modelling results show that a 300 m buffer distance
from the ventilation shaft of the southern ventilation building would be required for
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future sensitive receivers.

Table 5.7 Predicted Maximum 1-hour, Maximum 24-hour and Annual Average
NO, Concentrations at Selected Air Quality Sensitive Receivers (2011)

R2 T 108 40 23
R55 135 . 43 21
R46 184 . 60 29
R70 224 76 27
R2013 114 32 6
R2001 58 17 4
R1948 44 13 3
R1896 39 9 2
R1843 25 . 6 1
R1660 ' 38 9 2

1  Predicted maximum values based on meteorclogical data for years 1990 to 1992.

Table 5.8 Predicted Changes in NO, Concentration in the Proximity of Tunnel
Portals for Years 2002, 2004 and 2006 Compared to 2011

2002 4590 5030 110%
2004 5170 5400 - 108%
2006 | 5400 5400 - 104%
2011 5400 5400 100%
|CES (Asia) Ltd 54
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J'""’ Table 59 Predicted Maximum l-hour and Maximum 24-hour Average NO,
Concentrations in the Vicinity of the Tunnel Portal (2011)

P1 200 - 52
Southern
7 P2 234 &0
P3 329 84
B Average 254 65
—T«, ]
P4 1% 46
Northern
n P5 143 | 35
¥ | P6 121 29
Bk Average 153 37
*ﬂ,, 5.6 Conclusions
- 5.6.1 Construction Phase

The dust impacts predicted from non-blasting operations of R3 TLT & YI.A were well
within acceptable limits, assuming the stated mitigation measures and efficiencies.

For blasting impacts, the predicted results showed compliance with guideline and
statutory limits. Higher dust levels are likely to occur at the sensitive receivers to the -

- south of the South Portal. 1t is recognised that the model for blasting is unable to take
full account of the topography and the blasting procedures to be adopted. The results
L should therefore be treated with such limitations in mind.

; Due to possible variation in the moisture content of the blasted material, blasting of
e materials with lower moisture content could result in higher dust levels at the sensitive
receivers than those predicted. R3CC s confident that in practice the predicted levels will
: not be reached. To demonstrate this, R3CC is prepared to analyse trial blasts in order
[ i to calibrate the modelling predictions and to optimise the blasting process.
Notwithstanding this, monitoring and control of the actual impacts due to blasting
operations, especially to the south of the South Portal, will be undertaken by the on-site
Environmental Manager and through a rigorous EM&A programme, as described in
Volume 3 of this DEIA.
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5.6.2 Operational Phase -

The air quality impacts of Route 3 including the Tai Lam Tunnel would be confined to
the area in close proximity of the proposed road alignment. Modelling results predicted
no violation of the NO, AQOs at all the selected sensitive receivers in year 2011.
Calculations show that the NO, emissions from the R3 TLT & YLA alignment could be e
10% higher in 2002 and then reduced gradually with the imposition of more stringent
erriission controls on motor vehicles. Based on the modelling results for year 2011 and g

the maximum percentage increase in NO, emissions for year 2002, an exceedance of the , i~
AQO for NO, would not be expected. ' ' i

Sensitive receivers in the proximity of the North Portal are all at a distance away from N
the portal and the Route 3 alignment. Low pollutant concentrations were predicted. .
Exceedance of the AQOs at other existing sensitive receivers in the proximity of both the
South and the North Portals of the Tai Lam Tunnel is not expected. ’

Modelling results of the dispersion of the pollutant exhausted from the ventilation shafts
of the Tai Lam Tunnel ventilation system indicates that there would be adverse air quality
impacts at higher level in the proximity of the portal areas and the 1-hour average NO, s
AQO would be exceeded over a limited area around the ventilation buildings. Future L
sensitive receivers should be located at least 350 m and 300 m from the ventilation shaft
of the northern and the southern ventilation buildings respectively to prevent adverse air
quality impact from the tunnel ventilation buildings.
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6.1

6.2

WATER QUALITY
Legislation and Guidelines
The principal legislation against water pollution is the Water Pollution Control Ordinance

[Cap. 358] (WPCQO) which allows for gazettal of Water Control Zones (WCZs) within
which discharge of liquid effluent and the deposit of matter into any water bodies and

- publid sewers and drains are subjected to license control. The two-WCZs related to the

R3 TLT & YLA are the Western Buffer WCZ and the Deep Bay WCZ. In principle, the
WPCO controls water quality by controlling the quality and quantity of the effluent
discharged into the environment. Even though the existing water quality in some areas
may be poor, the effluent quality and quantity is still controlled under the supplementary
Technical Memorandum (TM) - "Standards for Effluent Discharged into Drainage and Sewerage

" Systems, Inland and Coastal Waters" which sets the standard for effluent to be discharged

into the WCZ, other than a discharge of domestic sewage into foul SEeWers.

For coastal waters, including inshore and marine waters, the TM specifies discharge
standards for individual WCZ. For inland waters, the governing factor for effluent quality
is beneficial use of the waters. The TM specifies four groups of beneficial use, namely
Group A (abstraction for potable water supply), Group B (irrigation), Group C (pond fish
culture) and Group D (general amenity and secondary contact recreation). Effluent
standards for discharge into foul sewers and stormwater drains are also set in the TM.

In order to minimize construction impact on water quality, suggestions given in the
Practice Note for Professional Persons PN 1/94 on "Construction Site Drainage" issued by
the EPD will be followed as far as possible.

In this assessment it is assumed that the TM standards were written to safeguard both
inland and coastal waters. Thus if a discharge meets TM standards for inland waters this

.is taken as having negligible effect on coastal waters. This is reasonable, because

dispersion in marine waters is much greater than in inland waters.
Selected Sensitive Receivers

Among the various identified sensitive receivers shown in Figure 6.1, the streams and
rivers in close proximity to the site are most likely to be affected. Although the river
quality further downstream of the Kam Tin River is very poor, care must-be exercised so
that conditions will not deteriorate further due to works activities. The remaining fish
ponds outside the works boundary should be protected in terms of water quality as they
provide important habitat for birds and amphibians. However, there will be no direct
liquid discharges to these ponds, so this will be easily achieved. Construction activities
are downstream of the WSD catchwaters, and the water quality in the catchwaters should
not be affected. Impacts on the marine inshore water quality are indirect.

As stated in Section 3.1, marine sensitive receivers include coastal waters in general and
gazetted beaches such as Gemini and Lido. The impact of the Conveyor System from
the South Portal is presented in Volume 2 of this report.

*CES (Asia) Ltd 6
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6.3 Assumptions and Input Information
Water quality impacts during both operational and construction phase of the project were
described in the PDS2EA report. In general, the discussions in the PDS2EA remain valid,
but changes have been made in this detailed design resulting in reduction of cut and fill
actvities (refer to Section 2). This reduction of earthwork should lessen the impact on
water quality during the construction phase. Further information on the operation and
construction phases, where available, is included and discussed in this assessment.

6.3.1 Construction Phase

Updated information regarding the site drainage and construction methods was provided

by R3CC to facilitate this assessment. Information related to activities that may have

potential water quality impacts is listed briefly in this section, and more details regarding
mitigation measures are discussed in next sections where appropriate. Additional
information obtained includes :

South Tunnel, South Portal and Ting Kau Approach

¢ Temporary facilities will be located on several platforms to the north of the alignment,
constructed using conventional cut and fill method. These facilities include two
numbers of 1 ton capacity magazine, an emulsion site depot, a small batching plant
for shotcrete works, offices, a canteen and a workshop and store. Water consumption
for these facilities is about 0.14 m® min™? at peak.

» Crushing and screening plant will be established between the embankment and the

* Startrek pit area. The main stockpile will be in the Startrek pit with a capacity of
100,000 m®, equivalent to one week's spoil from the main cut.

*  Maximum number of workers at peak is estimated to be apprommately 350.

* A canteen will be provided for up to 300 people.

¢ Production water during tunnelling is estimated to be about 0.7 m® per minute.

» A steel pipe will be placed in the stream béd of the small stream that drains towards
the San Miguel Brewery to allow construction of the secondary road down to the
valley bottom.

North Tunnel, North Portal and Toll Plaza

¢ Temporary facilities in the vicinity of the North Portal include two numbers of 1 ton
capacity magazine, an emulsion site depot, site offices, a sub-station, a small batching
plant for shotcrete works and a small covered workshop. All these facilities will be
located on a platform to the northeast of the portal, to be filled up by the excavated
material. Water consumption for these facilities is about 0.1 m® min™! at peak.

* Crushing and screening and batching plant will be established at the Toll Plaza area
and the excavated rock would be stockpiled adjacent to the crushing facility.
Maxdmum number of workers at peak is estimated to be approximately 350.

» Production water during tunnelling is estimated to be about 0.7 m® per minute.
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5 » Four culverts (pipe culverts or precast concrete culverts) will be installed at the stream
) crossing along the access main road alignment (Figure 6.2).
N * Reinforcement works of the WSD catchwater channel near the North Portal will be
= carried out, subject to separate approval by WSD.
* Settlement basins will be constructed as required for pond dewatering. Water quality
B will be monitored to ensure that it complies with acceptable standards, normally the
B TM standards (Further details can be found in Section 6.4.2).
6.3.2 Operational Phase
For the operational phase, information was obtained from the construction proposal for
ok the detailed design, which showed some minor changes in design and alignment from
the PDS2EA. Additional information concerning the Administration Building has also
e been included in this report.
ﬁi ‘ 64  Predicted Impacts
o 6.4.1 Committed Mitigation Measures
L The following mitigation measures will be implemented, for the operational phase, as
- specified in the construction proposal:
Lo - e Grease interceptors will be provided for the garage, workshop and kitchen in the
_ Administration Building;
B » Sedimentation will be controlled by silt traps in gully inlets and provision of
¢ sedimentation basins at appropriate locations along the highway.
e Silt traps will be cleaned and maintained regularly to ensure that they function
a propetly.
= » Qil interceptors will be provided for the tunnel and the Toll Plaza drainage systems.
For the construction phase, the following mitigation measures have been committed :
South Tunnél, South Portal and Ting Kau Approach
!’ » Astilling pond will be provided downstream of the pipe culvert adjacent to the South
- Portal.
* Temporary drains and stilling ponds (Figure 6.3) will be installed prior to major cut
[:; and fill operation that exposes bare soil.
o * Drains will be constructed along the alignment of the main and secondary access
e roads as well as around the temporary facilities. Diversion ditches will also be
installed to collect run-off from areas of exposed soil. Water collected in drains and
o ditches will be diverted to temporary stilling ponds to allow for separation of
. sediment prior to discharge into the natural stream courses.
+ Exposed slopes in soft material will be hydroseeded as soon as possible to reduce
L erosion potential and levels of sediment laden run-off.
. ¢ The stream below the South Portal will be diverted through a temporary drainage
channel to maintain water flow and reduce ingress of contaminants. Water velocities
— . CES (Asia) Ltd 65
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exiting the permanent culvert will be contro].led by means of sumps and cascades
where necessary.

il interceptors will be installed for the workshop and storage areas. These will be
emptied regularly and will have a by-pass to prevent flushing during penods of heavy
rain.

Office workshop and canteen facilities will be provided with appropriately sized septic
tanks. Temporary chemical toilets will be provided when necessary.

A sedimentation basinwill be provided within the sitearea in the existing stream just :

north of Tuen Mun Road draining into Lido Beach.

Northj_ Tunnel, North Portal and Toll leaza

Temporary drains and stilling ponds will be installed prior to any major earthworks
that expose bare soil.

Drains will be constructed along the alignment of the access roads as well as around
the temporary facilities and slope berms. Diversion ditches will also be installed to
collect run-off from areas of exposed soil. Water collected in drains and ditches will
be diverted to temporary stilling ponds to allow for separation of sediment prior to
discharge into the natural stream courses {(location of the stilling pits is shown in
Figure 6.2).

All exposed slopes will be hydroseeded as soon as possible to reduce erosion
potential and levels of sediment laden run-off.

The stream below the North Portal will be diverted through pipe culverts to maintain
water flow and reduce ingress of contaminants. Water velocities exiting the culvert
will be controlled by means of sumps and cascades where necessary.

All run-off from stockpiles will be collected in temporary drains and directed to the
stilling ponds. ‘

Oil interceptors will be installed for the workshop and storage areas in compliance
with EPD regulations. These will be emptied regulatly and will have a by-pass to
prevent flushing during periods of heavy rain.

Office workshop and canteen facilities will be provided with appropnately sized septic
tanks. Sewage and wastewater will either be treated on site or will be removed off-
site to Sewage Treatment Works using a licensed contractor.

Surface pond water and run-off liquor from pond mud will be treated prior to-

discharge where necessary. The surface water will be tested and if appropriate
siphoned off and discharged into natural stream courses. The remaining pond sturry
will be pumped into adjacent settlemnent basins. The mud and settled slurry in the
ponds and settlement basins will be mixed with completely decomposed granite to
convert it into a suitable material for reuse on site.

All the tunnel production water will be directed to the stilling pit prior to discharge
to the existing stream course or reused on site.

6.4.2 Construction Phase

Potential water quality impacts during the construction phase are summarized below.
Adequacy of the committed mitigation measures are discussed and further
recommendations are made where appropriate :

_CES (Asia) Ltd 66
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Contamination of surface runoff from the construction sites

o - One of the potential water quality impacts of construction activities is the increase of
e suspended solids, turbidity and sedimentation arising from the exposure of bare soil.
Contamination of the surface run-off will be minimized by careful design of site drainage
together with installation of stilling pit or sedimentation tank at appropriate locations.

In the portal areas, stormwater run-off from higher grounds are intercepted by the WSD
catchwater channels and will not enter into the construction site. Ditches and drains will
be provided to collect the storm water run-off from the construction areas and all the
collected water will be diverted to stilling ponds before discharge into natural streams.
: These ditches, channels and stilling pits will be maintained and the deposited silt and grit -
i removed regularly, at the onset of and after each rainstorm to ensure that they function

properly.

If necessary stilling pits and ditches will be provided to minimise washing away of
construction materials. Emulsion mixing will be cartied out within the tunnel and surface
run-off is unlikely to be affected.

Increase of erosion due to exposure of earth

During cut and fill, large areas of exposed soil may cause erosion during rainy seasons.

This will increase the suspended solids content in the run-off and the eroded gullies are

i visually unpleasant. These exposed surfaces will be hydroseeded as soon as possible, as
i committed by the contractors, to minimize the duration of impact.

Sewage and other wastewater generated during construction

L8 At peak rate, there will be about 350 workers working at the southern part of the tunnel
.and another 350 workers at the north. Toilets and septic tanks will be provided at ,
~ locations like offices and workshops. The septic tanks will be cleaned regularly. Since
the workers will be spread out on the site, chemical toilets will be provided, distributed
over the site area if required.

Septic tanks will be provided for the wastewater generated from the canteens. Grease
traps will be installed in addition to septic tanks to reduce the oil and grease content in
the wastewater. .

An oil interceptor will also be installed for the workshops and storage areas in
compliance with EPD requirements.

Impact on the catchwaters
Construction activities will be carried- out such that the collected run-off in the

catchwaters is not contaminated. As they are upstream of the works, it is unlikely that
the catchwaters will be affected by the construction works. However due to their close

ki
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proximity to the access road and temporary facilities, the contractor will ensure that the
workers do not dump any material into the catchwaters.

Contamination of surface waters during draining of fish ponds and excavation of pond mud

The construction of both the temporary access roads at the North Portal and Toll Plaza
temporary facilities will involve dewatering of ponds and excavation of pond mud. The
ponds affected by the works are shown in Figure 6.2. Settlement basins will be
constructed adjacent to the ponds to be dewatered as shown in Figure 6.3.

Surface water samples were obtained from three ponds and the existing Kam Tin River
Tributary in April 1995 to compare the water quality of the pond water, existing river
water and the discharge guideline standards in the TM. Laboratory test results are
shown in Figure 6.4 and detailed report is presented in Appendix C. The water sample
from the existing river was obtained at a location near the Toll Plaza which is upstream
of the site area for the Northern Section while three other samples were taken from the
ponds to be dewatered (Figure 6.5). Figure 6.4 clearly shows that the pond water was
much cleaner than the river water, although some parameters marginally exceeded the
TM standards for discharges into Group D Inland Waters.

According to a survey carried out on 21 April 1995, the majority of the pond water had
been discharged by the owner/operator of the ponds for the fish yield and there was still
approximately 12,000 m?® of pond water to be discharged. Since the river water quality
of the Kam Tin River is currently very poor and is unlikely to improve substantially in the
near future, the relatively clean and clear surface-level water will be pumped from the
ponds into the Kam Tin surface waters. Consent to discharge the pond water has been
obtained from EPD Territory West Local Control Office for this type of one-off
dewatering subjected to the following conditions:

* The discharge does not disturb the sediments both in the ponds and the receptive
' stream courses and subsequently raising suspended solids levels.
* The volume of water discharged would be controlled in order to avoid flooding of the
stream courses.
* The discharge would not cause a discoloration to the water. in the stream courses.
s Should there be any complaint from local residents downstream of the discharge
point, the methods of discharge would be revised where practical.

The bottom-level pond water and pond mud will form a slurry at the base of the
dewatered pond. This slurry will be pumped into the adjacent settlement basin for
settling. The quality of the supernatant water will be tested and further treated if
required.

. The remaining mud in the ponds and the settlement basins (approximately 22,000 m?)
will be allowed to dry out. The temporary stockpiling will be controlled to collect any
run-off liquor. The run-off liquor will be tested for contamination and if necessary
treated for discharge to the stream courses or sent to an approved disposal facility. The
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6.4.3

dried mud will be mixed with completely decomposed granite and/or rock spoil in order
to convert it into a suitable material for use in the works.

Where ponds are not required for permanent flood protection or not covered by the
permanent works, they will be re-instated as per the Construction Requirements. These
specify that the ponds will be returned to their original condition including water quality
and where appropriate provision of suitable enhancement to improve ecological value.
This aspect is discussed in detail in Section 7.0.

Pollution by productwn waters from iunnelhng activities

Producbon water wﬂl be generated from the tunnelling process. At peak rate, more than
800 m? per day of production water will be produced at the South Portal and 600 m® per
day at the North Portal. Experience obtained from other similar operations shows that
direct discharge of the production water is likely to comply with the TM standards if all
the production water passes through a sedimentation tank or stilling pit for suspended
solids removal. An appropriately sized tank will be provided.

Water for dust suppression
Production water from the tunnelling operation will be recycled where possible and used
for dust suppression. Seawater will only be used in the jetty area, where saline

contamination is not an issue.

Operational Phase

Potential impacts during the operational phase are summarized below.

Changing of catchment's characteristics

Introduction of Route 3 will inevitably change the characteristics of the catchment area.
Fish ponds will be filled along the access road between the North Portal and the Toll
Plaza, and the Kam Sheung Access Road. Streams crossing the route will be connected
by box or pipe culverts.

Road and tunnel run-off

The major potential impact is pollution of rivers and streams by run-off and washwater
from the road and its associated link-roads, that may have an elevated suspended solids
loading. Contamination of the run-off can also arise from the loss of oil and petroleum,
lead, zinc and cadmium from passing motor vehicles, accidental spillage and/or road
traffic accidents. Contaminant levels in road and urban area run-off have been measured
in several studies. The concentrations of certain pollutants with higher range of values
have been reported from the 'first-flush’ event. Pollutant concentrations typically decline
rapidly during a rainstorm event. However, as concluded in the PDS2EA, elements found
in the run-off from the road would not be expected to be any different to those found in
any run-off derived from large scale vehicular transport infrastructure.
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Several preventative measures can be taken to reduce the concentration of trace
contaminants in highway run-off. Provision of silt traps as committed will help to reduce
the level of suspended solids in the run-off. Contaminants, for example, lead and zinc ;
associated with the sediments will also be removed through the sedimentation process e
occurring in the silt pond. These silt traps will be cleaned and maintained regularly to
ensure that they function properly. R3CC is also committed to install oil interceptors at i
the Toll Plaza and at the outlet(s) of the tunnel dramage system, which will restrict the Sl
amount of petroleum’ entering the water regime.
Regarding accidental spillages, leakage during traffic accident or run-off resulting from
fire-fighting, installation of 'close-off' valve at strategic points within the road drainage
systems was suggested in the PDS2EA. In the events of spillage or leakage of hazardous/ o
toxic compounds, the valves would be closed so as to retain the material in the drainage '
for collection and proper disposal. This will be incorporated into the tunnel drainage
design. Additional protection can also be gained by the use of oil absorbent media to
trap oil and grease during accidental spillage. The necessary procedures to minimize
pollution arising from accidents will be explicitly specified in the operation manuals or
procedures. The contractor has allowed for 'close-off' valves in the design and the e
location of which is not yet finalized. Operation manuals for the highway will be o
produced at a later stage of the project.

Quantities of run-off resulting from fire fighting, accidental spillages of oil, and traffic ;
accidents are unpredictable. However, the frequency of their occurrence is considered to -
be very low.

Drainage of the main line was designed to prevent stormwater from entering the tunnel.
Therefore, run-off from the tunnel will mainly be wash-water generated during tunnel
maintenance and cleaning operations. In addition to the contaminants contained in
normal highway run-off, the tunnel run-off may also contain surfactants. As mentioned
_ above, oil interceptors will be provided for the drainage system of the tunnel and this will
help to reduce the amount of oil and grease entering fresh water streams. The effluent
from the interceptors provided will be monitored to ensure that standards specified in the
TM are met. Maintenance of the interceptors, including periodic condition checks and
emptying of oil and sludge, is essential to maintain an adequate retention time. Special i
precautions for the correct disposal of all intercepted material will be required.

VSewage from the Administration Building ' o

Foul water will be generated by the workforce. Assuming 280 people will be employed
at the Administration Building site next to the Toll Plaza and using per-capita flow factors
of 0.25 m®d? (for year 1996) from the Sewage Strategy Study, it was estimated that a total

flow of 70 m*d*would be produced. There is no sewer connecting to the Administration T
Building to transport this sewage to the sewerage system. It is understood that the -
Sewerage Master Plan (SMP) for the area calls for sewerage to be provided by year 2005. [

In the interim, septic tanks with soakaways will be installed. However, it is important
to ensure that the septic tanks do not overflow to a watercourse, since the effluent is
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6.5

6.5.1

6.5.2

unlikely to meet the standards specified in the relevant TM under the WPCO. Septic
tanks will be maintained effectively by regular desludging.

There will be a canteen in the Administration Building to serve the workforce. A grease
trap will be provided to reduce the oil and grease content of the wastewater being
discharged. The grease trap will be capable of providing at least 20 minutes of retention
during peak flow, and will be properly cleaned and maintained regularly.

Cooling water

Discharge of the cooling water used for building ventilation must meet TM effluent
standards. The parameter of most concern is temperature which will be limited to below
30°C assuming that the cooling water is discharged into "Group C inland waters" . As
the air conditioning system proposed is a closed loop design, there should be no cooling
water discharge.

Conclusioné
Construction Phase

Construction impacts of the Route 3 Southern Section mainly relate to surface run-off
from the site. Mitigation measures have been committed by the contractor to provide
drains, ditches and stilling pits to minimize impacts on water quality. Oil interceptors
will be provided where necessary.

Wastewater generated from the site will be diverted to septic tanks. Chemical toilets will
be provided at remote areas. Grease traps will be installed to reduce the oil and grease
content in the wastewater {from the canteens.

. Consent from EPD Local Office has been obtained for pond dewatering.

Production water will be stored and reused for dust suppression on the site. The use of
seawater will be minimized to avoid saline water entering the natural stream.

Operational Phase

Residual impacts of the Route 3 Southern Section were considered to be similar to those
identified in the PDS2EA. Main residual impacts are related to the surface and tunnel
run-off from the highway. The run-off is not expected to differ from that found in any
urban run-off from large scale vehicular transport infrastructure. The impact will be
reduced through installation of silt traps and oil interceptors at sirategic locations and
effective management in case of spillage or traffic accidents.

Sewage generated by the workforce in the Administration Building requires attention due
to lack of sewerage system in the area. A septic tank will be installed, as recommended
in the relevant Sewage Master Plan. It will not discharge to a water course.
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7.2

ECOLOGY
The Study Area

The study area for ecological impact assessment on the southemn section of R3 TLT &
YLA was defined as all lands within the works boundary from Tuen Mun Road
northward to the proposed Toll Plaza, includingthe Kam Sheung Access Road.

The portion of the study area from Tuen Mun Road to the South Portal was sparsely
settled, and supported only three households. Agriculture was limited to small plots of
vegetables and some fruit trees. Natural vegetation on the site was composed of dense
shrub or tree cover. Topography was steep, and many short strearn valleys dissected the
hill slopes. Except for the few settlements the area was undisturbed and similar to the
surrounding Tai Lam Country Park.

From the North Portal to the Toll Plaza the study area was densely populated and
intensively developed for agriculture (poultry and swine production, vegetable and
omamental plant farming) and light industry. All habitats were man-made or altered
significantly by humans. Topography was mainly flat with an imperceptible northward
slope on the gradient of the Kam Tin River.

Relevant Hong Kong Regulations
Hong Kong Government regulations relevant to this assessment include the following:

* the Forests and Countryside Ordinance (Cap. 96), which protects both natural and
planted forests;

¢ the Forestry Regulations, which provide for protection of specified local wild plant
species;

* the Wild Animals Protection Ordinance (Cap. 170), which provides for protection of
listed species of wild animals (excluding fish and marine invertebrates) by prohibiting
the disturbance, taking or removal of animals and/or their nests or eggs;

. the Animals and Plants (Protection of Endangered Species) Ordinance (Cap. 187),
which controls the import, export and possession of specified endangered species; and

* the Country Parks Ordinance (Cap 208), Part IV of which regulates development
within country parks.
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7.3

Relevant International Conventions
Ramsar Convention

Through the United Kingdom, Hong Kong is a Party to the 1971 Ramsar Convention on
Wetlands of International Importance Especially as Waterfowl Habitat (the Ramsar
Convention). Contracting parties to the Ramsar Convention are required to designate at
least one wetland for inclusion in a "List of Wetlands of International Importance".

Within Hong Kong the Mai Po/Inner Deep Bay wetland is proposed to be listed as a
Ramsar 51te
Article 1 of the Ramsar Convention defines wetlands as "areas of marsh, fen, peatland
or water, whether natural or artificial, permanent or temporary, with water that is static
or flowing, fresh, brackish or salt, including areas of marine water the depth of which at
low tide does not exceed six meters". All streams and man-made fish ponds in the study
area qualify as wetlands under this definition.

Ramsar Convention Wise Use Concept

Article 3.1 of the Ramsar Convention calls upon the Contracting Parties to formulate and
implement their planning to achieve the wise use of wetlands in their territory. At the
1987 Third Meeting of the Conference of the Contracting Parties to the Ramsar
Convention in Regina, Canada, wise use of wetlands was defined as "their sustainable
utilization for the benefit of mankind in a way compatible with the maintenance of the
natural properties of the ecosystem” {Davis 1993)

Although some wetlands within the project area have been created or altered by mankind
(fish ponds in particular), there are important natural properties of these ecosystems
(Wilson 1995, Melville et al. 1994) which must be maintained to meet Hong Kong's
requirements under the Ramsar Convention.

Bonn Convention

Also through the United Kingdom, Hong Kong is a Party to the convention on the
Conservation of Migratory Species of Wild Animals (the Bonn Convention). The Bonn
Convention has two major objectives:

e to provide strict protection for species listed in Appendiﬁ( I of the Convention

{(migratory species in danger of extinction throughout all or a significant portion of
their range); and

s to encourage Range States to conclude agreements for the conservation and
‘management of Appendix I (defined above) and/or Appendix II species (inigratory
species which have an unfavourable conservation status and require international

- agreements for their conservation, or which have a conservation status which would
significantly benefit from international cooperanon) At present no such agreement
is relevant to Hong Kong.

L
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7.5

The first objective above includes obligations to conserve and restore those habitats which
are important in removing the species from danger of extinction, and to prevent, remove,
compensate for or minimise the adverse effects of activities or obstacles that impede or
prevent migration of the species. None of the species recorded in the study area is listed
in Appendix I of the Bonn Convention.

Agriculture & Fisheries Deparl:ment Fish Pond Categories

Hong Kong fish ponds were categorized by the Agriculture & Fisheries Department
(AFD) into three grades dependmg on size of ponds, proximity to other ponds, quality
of management, security from development, and access*(AFD undated map). Although
this system is not contained within any body of regulation relative to conservation or
development, it is a useful guide for assessing the nature of fish ponds in specific areas
within Hong Kong. Therefore, this classification scheme was used in this study. Table 7.1
lists the AFD categories of fish ponds. It should be noted that conservation of native flora
and fauna was not a criterion for AFD fish pond classification. There is, however, a
general relationship between the classification scheme and the potential for ponds to
provide foraging areas for birds: the better managed, more secure ponds (Grade A ponds)
would be expected to provide larger and more reliable foraging areas over a longer time
period than would the Grade C ponds, which are suscéptible to conversion for other uses
and are not as well managed.

Table 71 AFD Categorization of Fish Ponds in Hong Kong

A | Well established pond fish culture areas with good potential for further
development. Substantial amount of fish ponds is actively operated and
well managed. Access to the site is good.

B | Established pond fish culture areas with small numbers of fish ponds most
of which are actively operated and well managed. Further development is
limited either by the remoteness of the site, availability of suitable land or
vulnerability to flooding. Access to the site is fairly good.

C | Areas with scattered small fish ponds and substantial amount of fish ponds
are either idle or filled. They are subject to high development pressure due
-to proximity to developments.

Vegetation

1 , South Portal

The pristine forest in this area had been completely cleared many years prior to the
current study. Habitats in the study area in early 1995 are shown on Figures 7.1 and 7.2.
Remaining vegetation types were grassland, shrubland, and woodland. The grassland was
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widespread and dominated by Indocalamus sinicus, Lepidosperma chinensis, Arundinella
setosa, Dicranopteris linearis, and Miscanthus sinensis. Scrubland was dominated by
Rhaphiolepis indica, Baeckea frutescens, Litsea rotundifolia var. oblongifolia, Melastoma o
sanguineum, and Eurya japonica. Woodland included natural forest and plantation. Young '
plantations of Acacia confusa, Lophostemon confertus and Melaleuca quinquenervia were
common on the ridges and hill tops. These areas had eroded due to historic deforestation, e

and were replanted by Territory Development Department and are now being managed o
by AFD. : : o

The point-centred quarter method was used to quantify the woodland in the vicinity of
the South Portal (Figure 7.1). Five transects were set to measure trees or shrubs with B
diameter at breast height (dbh) greater than 2 cm. Results of the surveys are summarised
in Table 7.2.

Natural secondary forest was confined to the ravine area running towards Sham Tseng.
Sparse distribution of a few dying individuals and relict trunks of Pinus massoniana in situ
indicated that most of the current vegetation developed from previous pine plantations i
under protection from fire and cutting (e.g. secondary forest), or degraded from pine N
plantations due to fire (e.g. scrubland and grassland). Aerial photographs of this area S
were reviewed for the period before WWII (between 1920 and 1945). The photographs '
showed that there was no woodland cover on the site prior to WWII. Therefore, we
concluded based on this evidence and on the evidence of field surveys that this area was '
planted to P. massoniana. Based on preliminary survey, the forest surveys concentrated
on the ravines within the construction boundary of the Route 3 Project. Two line-transect
surveys in site 1 (see Figure 7.1) and a focused survey (site 2, Figure 7.1) were conducted r
between 17 and 28 February 1995. These surveys showed, in accordance with the
preliminary study, that the species diversity of total flora in this area was not high.
Furthermore, dbh of individual trees did not exceed 15 cm. Most of the forest dominants - o
were very common, light-demanding pioneer species of Hong Kong. These species '
probably dominated the current forest because of frequent disturbances, especially fire. -

- However, a few patches of secondary forest on hill-slopes showed successful

" establishment of some pioneer species on degraded hill-lands under protection from fire. -
An example is Site 2 (see Figure 7.1), where there was a relatively large stand (about 10 e
m x 10 m in area) of Ternstroemia microphylla forest with a maximum size of about 14 cm
dbh (Table 7.2).

Some patches of ravine forest along the Sham Tseng stream were of conservation value
because of their diverse composition and special habitats. These forest stands have o
developed from relict trees as indicated by the presence of some narrowly—dlstnbuted L
species such as Lithocarpus corneus, Artocarpus hypargyrea and Engelhardtia roxburgiana, as
well as some widespread pioneer species like Garcinia oblongifolia, Sapium discolor and
Schefflera octophylla (Table 7.2).

Two species of the family Fagaceae were found within the South Portal area boundary: T
Lithocarpus corneus at sampling transect T4 (Figure 7.1) and Quercus myrsinaefolia on the :
hill-slope near sampling transect T1 (Figure 7.1). Species of the family Fagaceae were the
major component of the original forest in Hong Kong. Although the above two species
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7.5.3

are not protected by the Forestry Regulations, their distribution is imited in Hong Kong
(Zhuang 1993). Lack of suitable seed dispersal agents is corisidered to be one of the
most important reasons for decline of all the Fagaceae species in Hong Kong (Dudgeon
and Corlett 1994). An ecophysiological study of seedling growth showed that seedlings
of Fagaceae species usually had low survival rates and very low growth rates in both open
and forest conditions (Zhuang 1993). Therefore, poor competitive ability resulting from
a slow natural growth rate is another limiting factor in the local distribution of Fagaceae.
Today, most Fagaceae species existing in Hong Kong are confined to cliffs and ravines.
Quite a few individuals grow from the sprouts of relict trees from previous forests. This
is evidenced by a high percentage of multi-trunked trees of other species like Engelha_rdtza
roxburgiana. ;

North Portal

The predominant habitat north of the North Portal was scrubland domirated by Rhus
succedanea, Eurya japonica, and Rhodomyrius tomentosa. No endangered or protected
species was found in this area. Scrubland habitat of this type is common throughout the
Territory. Loss of this habitat was therefore not considered to be a key issue for this
report.

Endangered/Protected Species

Two recorded species are protected by Hong Kong legislation. Enkianthus quingueflorus
(New Year Flower) was comumonly found in shrub-grassland and shrub-woodland on the
slopes within and outside the works areas of the South Portal. This species is protected
under the Forestry Regulations. Enkianthus is protected because of the historical extensive
cutting of this species for Chinese New Year. Arundina chinensis (Bamboo orchid) was
found in groups adjacent to the Tai Lam Country Park boundary near the South Portal
on shady, rocky, and steep slopes by the stream channel near the catchwater. The family
{Orchidaceae) to which this species belongs is protected under both the Forestry

"Regulations and the Animals and Plants (Protection of Endangered Species) Ordinance. -

Locations where A. chinensis was found are shown in Figure 7.3.
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Table 7.2 Results of point-centred quarter survey of woodland at South Portal, =
Route 3 Project, March 1995
Transect 1 o
Sapium discolor  ; 25.02 2827 ; 27.27 80.57 L1 [
Sinosideroxylogn wightianum 8.34 1.58 -# 9.09 19.01 T -
Schefflera octophylia 8.34 749 9.09 24.92 1 —
Sterculia lanceoldta 8.34 0.79 9.09 18.22 1 -
Artocarpus hypargyren 25.02 46,99 . 18.18 20.19 | 1 )
Rhus succedanen 8.34 1.08 9.09 18.52 1 e
Diospyros morrisiana 8.34 5.32 9.09 22.75 1 -
Garcinia oblongifolia 8.34 .7.98 9.09 25.41 1 T
Transect 2 ' A
Sterculia lanceolata 25.00 23.00 20.00 68.00 1 T
Zonthoxyliem avicenne 8.00 1.00 10.00 19.00 1 L
Sapium discolor 17.00 21.00 20.00 57.00 1 _
Pinus massoniana 25.00 32.00 20,00 77.00 1
Itea chinensis 17.00 7.00 20.00 44.00 1 B
Garcinig oblongifolia 8.00 16.00 10.00 34.00 1 [
Transect 3 -
Ternstroemia microcarpa 75.00 101.00 50.00 226.00 1.1 : B
Litsea rotundifolia 20.00 16.00 38.00 73.00 23 L
Tlex memecylifolia 500 1.00 13.00 18.00 1
Transect 4 3 3
Garcinin oblongifolin 6.25 43.21 9.09 58.55 4.0 _
Ttea chinensis 43.75 45.11 36.36 125.22 2.7
Litsea rotundifolia 25.00 4.71 27.27 56,98 ‘ 1.5 )
Sinosideroxylon wightanum 6.25 534 9.09 20.68 3 : i
Eurya Chinensis 12.50 0.83 909 - 2242 1 : e
Rhus succedanea 6.25 0.80 8.0 - 16.14 1
. CES (Asia) Ltd ' 82 ' b
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Table 7.2 Results of point-centred quarter survey of woodland at South Portal,
Route 3 Project, March 1995 (Cont'd)

Transect 5

Acronychia pedunculata 46.43 62.89 33.33 142.65 13
Iten chinensis 10.71 5.61 1121 2743 1

Artocarpus hypargyrea 1429 | 1616 1667 | arm

Diospyros vaccinoides 3.57 2.55 5.56 11.68 1

Citrus sp. 357 0.53 5.56 9.65 1

Adina pilulifera 357 046 | 556 959 | 1

Enkignthus quingueflorus 3.57 2.52 5.56 11.64 2

Litsen rotundifolia 7.4 3.70 5.56 1640 25
Raphiolepis indica 3.57 3.57 5.56 12.70 1

Aporusa chinensis 357 2.40 556 1153 1

Habitat Impacts

The habitat loss due to the Route 3 project in the southern section is estimated in Table
7.3. The calculation was based on the worst-case assumptions that all vegetation within
the construction boundary (which was delineated only on the finalized design) will be
removed.

Overall, there was an apparent increase in habitat loss with the final design of the
alignment. However, it must be noted that this increase may not reflect real differences
as much as greater detail and refinement of construction boundaries. The primary cause
of the apparent increase is that works boundaries were not specified in all cases in the
preliminary designs. In contrast, they are specified in detail in the final designs. This
permitted a more detailed assessment of acreage to be lost, which resulted in calculations
of greater surface areas. In some cases construction works boundaries were not drawn
on the preliminary design and therefore habitat losses were not determined.

.CES (Asia) Ltd : 83

96530\reports\deia-s\r3sdeia.dl12



" Route 3 Contractors Consortium

R3 TLT & YLA (S) - Main Line DEIA V1.5

Table 7.3 Estimated loss of habitats (ha) in South St-udy Area

Woodland! " 6.3 74 9.1

Shrubland 20.9 NE 28.3%

Grassland 0.8 NE 414

Agri/Disturbance? 46 | . NE 7.44

Fish Ponds ‘ 3.7 . NE 3.9

Marsh - : NE 3.9
Notes: includes 0.1 ha plantations

1
2  includes cultivated lands, buildings and roads

3  an additional 2.4 ha of woodland is within the site boundary, but will not be disturbed by design
4  total within the site boundary

NE not estimated

About 7.4 ha of secondary woodland will be lost permanently due to construction. A
further 1.7 ha will temporarily be lost during construction and a further 2.4 ha is within
the site boundary, but will not be affected by the facilities in the current design. R3CC
will minimise incursion and disturbance in areas where there is no designed facility.
These areas will be re-instated, where necessary, once construction is complete.

Although most of the woodlands developed from a previous plantation of Pinus
massonigna, the existing composition and structure are quite diverse as a result of natural
succession. Most of these species produce berries and drupes, which are important food
for frugivorous fauna in winter. These mature, diverse plant communities are increasingly
rare in Hong Kong and hence have high conservation value. '

Based on the diverse and complex flora, these habitats are likely to possess a diverse
fauna as well, and should be preserved to the extent possible. Under the finalized
alignment, these ravines fall within the boundary of the works area. While loss of these
forest habitats cannot be completely mitigated through plantation because the formation
of these communities requires several decades, forest recovery can be facilitated through
plantations of native local trees. Local species such as Artocarpus hypargyrea, Sapium
discolor and Schefflera octophylla, which can provide food for some local mammals and
avifauna, will be included in plantations.

7.5.5 Impact Mitigation Measures
According to the terms of the Construction Requirements R3CC will compensate for areas
of native woodland affected by the execution of the works. The compensatory planting
shall consist of three times the area affected and be carried out to the satisfaction of AFD.
CES (Asia) Ltd 84
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- _
L. The proposed off-site compensation and on-site reinstatement planting will not only aid
N in restoration of habitats lost due to construction of the highway, it will potentially
s enhance some existing habitats along the boundaries of the Tai Lam Country Park.
=
One potential location for such planting is the hill north of Sham Tseng along the west
) side of the conveyor alignment (28.5 ha). A second potential location is the hill slope
i west of Ma On Kong (52 ha) between the Route 3 alignment and the boundary of the
Tail Lam Country Park. These are shown on Figure 7.4 and are both eroded hill slopes
—id bordering on the alignment of Route 3. Together with the fill areas and cut slopes, the
u“ ACE request for woodland habitat restoration in a 3:1 ratio (re-planted:lost) may be met.
The permanent loss of woodland in the southern section would be 7.4 ha. Re-planting
iR in a 3:1 ratio would require 22.2 ha of the 80.5 ha available off-site total. It is anticipated
[ that the re-planting requirement for the northem section (north of the Kam Sheung

Access Road) will not, when combined with that required for the southern section, exceed
the total area available for replanting on and off-site. )

Revegetation on these areas will enhance vegetation establishment and succession. As
specified in the PDS2EA (Freeman Fox Maunsell 1993a), plant species indigenous to the
site which provide cover and forage value for wildlife should be selected for use in
revegetation. A list of such species which occurred on the site prior to disturbance is

o given in Table 7.4. These and other species will be used in revegetation based on
Ei availability of stock. =

Because habitat preservation through adjustment of the highway alignment is not
possible, it will be important to contain construction works to the minimum possible land
area to avoid unnecessary habitat destruction. Riparian habitats are partlcularly sensitive
and will be avoided.

LW, As indicated in Section 7.8.5, bamboo will be included in the revegetation plan,
particularly in association with the restored fish pond. Bamboo is a preferred nesting

s _ 'substrate for herons and egrets in the study of area. The purpose of including bamboo
Gl . in the habitat restoration programme is to provide suitable nesting habitat for these
- species. '

| -

0

s . '
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7.6

7.6.1

Table 7.4 Native plants recorded on the study area during 1993-1995 surveys
which provide forage sources for birds and which are recommended for
use in revegetation. (After Corlett 1992)

Bridelia tomentosa small tree 4 XX Dec-Mar
Celtis sinensis tree 2 XXX Jun-Aug
Cinnamomum camphora | large tree S XX Nov-Jan
Diospyros morrisiana tree 2 XX Dec-Jan *
Ficus superba ¢ tree 3 XX irregular +
Litsea rotundifolia shrub 8 300X Oct-Dec
Macaranga tanarius tree 5 X0 Jun-Jul
Machilus breviflora tree 1 X Oct-Jan
Mallotus paniculata small tree 3 XXX Dec-Jan
Rhaphiolepis indica shrub 6 XXX Dec-Jan
Rhodomyrtus tomentosa | shrub 8 XX Aug-Nov
Rhus chinensis small tree 12 X Nov-Dec
Sapium discolor tree 3 000K Oct-Dec
Sapium sebiferum tree 7 XX Nov-Jan
Schefflera octophylla tree 4 X0X Jan-Mar
Sterculia lanceolata tree 300X Jul-Sep
Note BIRDS = number of bird species known to eat the fruit

ATTRACT = relative attractiveness to birds

PERIOD = main fruiting period

Stream Ecology

. Characterisation of Streams

The approach to the South Portal of the Tai Lam Tunnel crosses a valley containing a
small stream (named Sham Tseng Stream for the purposes of this report). At the head
of the valley much of the natural drainage into the stream is intercepted by a WSD
catchwater and the water is diverted to the Sham Tseng Settlement Basin. Consequently,
the stream is now of a seasonal nature, although low levels of water flow persist
throughout the year. '

In the lower stream reaches there is a series of weirs, a pipeline below Tuen Mun Road
and finally a nullah flowing through Sham Tseng to the sea. The upper stretches of the
stream bed have been severely impacted in the past by rock-slips following storms, spoil

generated by construction of the road and catchwater, and damage to the catchwater by

severe rainstorms. The upper reach of the stream was filled with rock and sediment
rubble which resulted from previous construction projects and natural erosion in the area.
Much of the larger rock rubble resulted from construction of the catchwater during the
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[ ; late 1950s, and more recent construction of a metal covering over portions of the

,,,,,, catchwater which are subject to periodic landslips. .
A 1994-5 construction project modified the catchwater overflow structure for Sham Tseng
Stream and reinforced the channel and banks downstream from the catchwater. The
o result was that the stream has been eliminated for the first 150 m downstream from the
catchwater. ‘In place of the stream is an overflow channel lined with rock rip-rap.
Downstream from the overflow channe} the stream bed is buried under boulders in many
places, with only isolated pools remaining. The area affected by deposition of rock rubble
extends from the catchwater downstream to a point immediately below the proposed
south portal. Downstream of the South Portal the middle section of the stream has been
—n unaffected by construction works and is in better condition, with some large, deep pools
'; connected by waterfalls.

The construction projects referred to above have affected the stream in two ways. First,
deposition of crushed rock in the stream has buried the native stream bed and created
a coarse rock filter through which the stream flows during the dry season. This has
eliminated the stream as a surface feature during much of the year. Second, water
diversion due to construction of the catchwater for Tai Lam Reservoir has reduced normal
stream flows. This has exaggerated the impact of the deposited rock rubble, resulting in
dewatering of the stream to an even greater extent. An additional impact of these

ﬁ‘" projects is that riparian and aquatic vegetation have been either removed or buried.

[ ‘

Of interest relative to the impacts of these construction projects is that the stream above
—] the catchwater is considered to be excellent habitat for a wide variety of dragonflies (K.
e Wilson, Fisheries Officer, AFD). This testifies to the unpolluted quality of the water and

the ecological utility of the native stream bed.

4 North of the North Portal the streams leading to Kam Tin River are generally of poorer
quality due to the discharge of livestock waste.

The stream fauna in the reach of the Sham Tseng Stream to be culverted was surveyed
during February 1995 using handnets, wire-mesh fish-traps, a minnow net and direct
observation. Sampling was conducted throughout the reach of the Sham Tseng Stream
which would be culverted beneath the earthen fill proposed for the South Portal apron.

Ewe 7.7  Stream Fauna

ol As found in previous surveys, the fish population almost totally dominated by the -
minnow, Parazacco spilurus, with many adults and juveniles present in the remaining
. pools where the stream emerged from beneath the rocks and boulders. This species is
L widespread in Hong Kong, occurring in most unpolluted hill streams and the upper
courses of rivers (Chong and Dudgeon 1992). Also recorded were small numbers of
f ‘gobies (Clenogobius duospilus.). These fish are also common, and are distributed widely
L 'in the New Territories. In the pools associated with the weirs at the lower end of the
valley were numbers of guppies (Lebistes reticulatus). This is an exotic species, introduced
for mosquito control and through the aquarium trade.
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7.8

7.8.1

7.8.2

The prosobranch snail, Brotia hainanensis, was recorded in some of the pools; this is the
only species of freshwater snail that is common in stony hill streams and the upper
courses of rivers in Hong Kong (Dudgeon and Corlett 1994). Large numbers of Atyid
shrimp (Neocaridina serrata and Caridina lanceifrons) were present, as well as
Macrobrachium hainanense.

Birds

General Species Surveys

H

Birds were recorded visually and audially on the site between October 1994 and January 3

1995. The objective of bird surveys was to document occurrence of birds on the site
during autumn and winter seasons. Because quantification of bird abundance was not an
objective, non-systematic surveys were conducted Taxonomy and common nomenclature
follow Viney et al. (1994).

Egretry Studies

Egretries (colonial nest sites of birds of the family Ardeidae, including herons and egrets)
at Ho Pui and Ko Po Tsuen were studied during this project simultaneously with studies
for the Main Drainage Channel Project (ERM 1995). Egretry sites are shown in Figure
7.5. The purpose of the studies was to determine the nature and rmagnitude of the
potential impacts of the Route 3 project on ardeids which breed and/or winter in the
vicinity of the two egretries.

Ho Pui egretry is proposed by AFD for designation as a Site of Special Scientific Interest
(SSSI). Review of this propaosal was in process at the time of this writing.

The Ko Po Tsuen egretry was first discovered in summer 1994 (K.W. Cheung,
Conservation Division, AFD) and therefore was not described in earlier reports. The Ko
Po Tsuen egretry is located in the northern study area of the Route 3 project and will be
addressed in the DEIA for the northern section rather than in this report. In addition, the
Ko Po Tsuen egretry was not used as a roost by wintering ardeids, and no observation
of birds was made there.

The Ho Pui egretry was studied by observation from remote positions 50-80 m above the
egretry along the catchwater road at the boundary of the Tai Lam Country Park. Birds
were observed with 10x binoculars and a 25-60x spotting scope. At 15 minute intervals
on 8 days between 20 October 1994 and 31 January 1995 all ardeid locations were plotted
ont 1:1000 or 1:5000 scale topographic maps. Observations were made over 44 15-minute
intervals spanning 11 hours. Data recorded for each location included bird identification,
the number of individuals, and the activities of individual birds. Ninety-two groups
(containing one or more individuals) of birds were recorded in total. During January 1995
bird movements were recorded without regard to time, with the objective of documenting
bird movements in the vicinity of the egretries. Results were used to plot sites of bird use
in relation to the boundaries of the egretries.
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7.8.3

7.8.4

7.8.5

Results of Bird Surveys - South of the Tunnel

Birds seen during prior surveys plus those seen on the current surveys in the south study
area are listed in Table 7.5. A total of 40 species representing 22 families was recorded.

The Crested Goshawk, recorded both during summer and autumn/winter, is perhaps the
least common of the species recorded in the south study area. The Grey-backed Thrush
was also noteworthy because it is a Palearctic migrant whose numbers in Hong Kong
were unusually large during winter 1994-5. Al other recorded species are widespread or
locally c common in Hong Kong.

The woodlands and shrublands near the South Portal were most important as bird

habitats. Shrublands on upland sites were also important bird habitats, particularly the .

wooded valleys which contained more mature shrubs and trees.
Results of Bird Surveys - North of the Tunnel

Birds recorded between the North Portal and the Toll Plaza during May 1993 and
October 1994 through April 1995 are shown in Table 7.6. A total of 57 species was
recorded, representing 26 families. '

Although some species seen in the northern study area were uncommon in Hong Kong,
most are common and widespread residents or seasonal visitors to the Territory. The
Collared Scops Owl and Crested Goshawk were probably the least common species
recorded. Both were recorded in or soaring above (Crested Goshawk) the Ho Pui egretry.
Habitats of greatest importance to birds were riparian wetlands and upland woodlands.
Agricultural habitats were of little utility to birds other than bulbuls and habitat
generalists such as the Tree Sparrow. Wetlands in the upper Kam Tin valley supported
smaller numbers of water birds than did the larger and more secluded ponds in the lower
reaches of the drainage. Upland habitats near the Tai Lam Country Park supported large

‘numbers of birds with diverse species representation. The wetland and wooded areas

west of the proposed Toll Plaza supported abundant bird life. Pied Kingfishers were
recorded repeatedly on the fish ponds in this area together with Chinese Pond Herons
and Little Egrets, which foraged on ponds and along Kam Tin River.

Egretry Study Results
Ho Pui egretry was studied to answer the following questions:

To what extent do ardeids use the egretry during autumn and winter months?
Where do ardeids forage in relation to the egretry during autumn and winter?
What habitats are used near the egretry by wintering ardeids?

To what extent will the Route 3 project impinge upon habitats used by wintering
ardeids?

e 03 PO
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Table 75 Birds recorded south of the tunnel during May 1993 and October 1994
through January 1995 .

Night Heron (Nycticorax nycticorax)

Reef Bgret (Egretta sacra) :
Black-eared Kite (Milvus lineatus)
Crested Goshawk (Accipiter trivirgatus)

“ || Chinese Francolin {Francolinus pintadeanus)
i@ |t Spotted Dove (Streptopelia chinensis)

Rufous Turtle Dove (Streptopelia orientalis) PM/WV
Collared Scops Owl (Otus bakkamoena) _
Red-winged Crested Cuckoo (Clamator coromandus)
Large Hawk Cuckoo (Cuculus sparverioides)

Indian Cuckoo (Cuculus micropterus)

Koel (Eudynamis scolopacen)

Greater Coucal (Centropus sinensis)

Lesser Coucal {(Centropus bengalensis)

Common Kingfisher (Alcedo atthis)

White Breasted Kingfisher (Halcyon smyrnensis)
House Swift (Apus nipalensis)

Barn Swallow (Hirundo rustica)

Grey Wagtail (Motacilla cinerea)

White Wagtail (Motacilla alba)

Crested Bulbul (Pycnonotus jocosus)

Chinese Bulbul (Pycronotus sinensis)

Red-vented Bulbul (Pycnonotus aurigaster)

Magpie Robin (Copsychus saularis)

Violet Whistling Thrush (Myiophoneus caeruleus)
Grey-backed Thrush (Turdus hortulorum)
Yellow-bellied Prinia (Prinia flaviventris)

Plain Prinia (Prinia inornata)

Common Tailor Bird (Orthotomus sutorius)
Black-faced Laughing-thrush (Garrulax perspicillatus)
Hwamei (Garrulax canorus)

Great Tit (Parus major)

Japanese White-eye (Zosterops japonica)

Magpie (Pica pica)

Blue Magpie (Urocissa erythrorhyncha)

Jungle Crow (Corvus macrorhynchus)

Crested Myna (Acridotheres cristatellus)

Masked Bunting (Emberiza spodocephala)

o b o R S
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Little Bunting (Emberiza pusilla) PM/WV
Chestnut Munia {(Lonchura malacca) SV
Key to symbols: R = resident PM = passage migrant

SV = summer visitor WV = winter visitor

CES (Asia) Ltd 90
" 96530\eportsideia-s\t3sdeia.dl2 )

7

.: Ry Dl



[ Route 3 Contractors Consortium R3 TLT & YLA (S) - Main Line DEIA V1.5

‘: : Table 7.6 Birds recorded on the north study area during 26-27 May 1993 and
October 1994 to April 1995

Grey Heron (Ardea cineréa)
Chinese Pond Heron (Ardeola bacchus)
Little Ebgret (Egretta garzetia)

Cattle Egret (Bubulcus ibis)
Night Heron (Nycticorax nycticorax)
Black-eared Kite (Milous ltneatus)
Bonelli's Eagle (Hieraaetus fasciatus)
Crested Serpent Eagle (Spilornis cheela)
Crested Goshawk (Accipiter trivirgatus)
Northem Sparrowhawk (Aceipiter nisus)
{| Black Baza (Aviceda leuphotes)
Chinese Francolin (Francolinus pintadeanus)
White-breasted Waterhen {(Amaurornis phoenicurus)
Spotted Dove (Strepto;:elia chinensis) '
Rufous Turtle Dove (Streptopelia orientalis)
Feral Pigeon {Columba .(ir,vz'a{j
Indian Cuckoo {(Cuculus micropterus)
Large Hawk-cuckoo (Cuculus sparverioides)
Plaintive Cuckoo (Crecomants merulinus)
1 Koel (Eugynamis scolopacea)
Greater Coucal (Centropus sinensis)
Lesser Coucal (Centropus bengalensis)
Eurasian Wryneck (fyree torquilla)
Pied Kingfisher (Cﬁ rudis)

g
3
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Common Kingfisher [Alcedo atthis)
White-breasted Kingfisher (Haleyon smyrnensis)
House Swift (Apus mpalensts)

Bamn Swallow é’iimndo rustica)

Tree Sparrow (Passer montanus)

. Richard's Pipit (Anthus richardi) R M,
3 Olive-backed Pipit (Anthus hodgsoni)

$a Grey Wagtail (Motacilla cineren)
L5t ‘White Wagtail (Motacilla alba)

Crested Bulbul (Pyenonofus jocosus)

Chinese Bulbul {(Pycnonotus sinensis)

Red-vented Bulbul (Pycnonotus aurigaster)
Magpie Robin {Copsychus saularis)

" Sibérian Stonechat (?Saxicola maura)

Grey Bushchat (Saxicola ferren)

Grey-backed Thrush (Turdus hortulorum)
Blackbird (Turdus merula)

Yellow-bellied Prinia {Prinia flaviventris)

Plain Prinia {Prinia inornata)

Common Tailorbird (Orthotomus sutorius)
Black-faced Laughing-thrush (Garrulax perspicillatus)
Great Tit (Parus major)

Fork-tailed Sunbird (Aethopyga christinae)
Japanese White-eye (Zosterops jaﬁonica)

) Rufous-backed Shrike {Lanius schach)

- Black Drongo (Dicrurus macropterus)

P Magpie (Pica pica)

e }ungfe Crow F’Corvus macrorhynchus)
White-cheeked Starling (Sturnus cineraceus)
Black-necked Starling (Sturnus nigricollis) .
Crested Myna (Acridotheres cristatellus)

. Common K/Iyna (Acridotheres fristis)

i Masked Bunting (Emberiza spodocephala)
Spotted Munia {Lonchura punctulata)

Key to symbols:

- R = resident PM = passage migrant
L. WV = winter visitor I = introduced

- SV = sumimer visitor

Note:  Species in boldface print may have been recorded north of the proposed toll plaza.
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Ardeid Use of Ho Pui Egretry During Autumn 1994 and Winter 1994-5

Ardeids used the Ho Pui egretry during winter 1994-5 as a roosting and foraging site. 1
Species observed included Cattle Egrets, Little Egrets, Grey Herons and Chinese Pond
Herons. Night Herons were also recorded in the area, but they were not seen using the

egretry, probably because they were inactive during daylight hours. Grey Herons were e
least abundant, appearing at the egretry only during October as single individuals. They g
were seen in greater numbers north.of Kam Tin Road on wetlands closer to Deep Bay. -

Cattle Egrets were the most abundant of the ardeids in the Ho Pui area during winter.
They were often observed in flocks of 15 birds or more feeding on exposed agricultural
areas, often in the company of grazing cattle. Chinese Pond Herons were observed in ¢+
smaller groups than Cattle Egrets, and typically in association with aquatic habitats if not
roosting in frees.

Census of ardeids near Ho Pui was only possible when birds were disturbed from roost
sites. When roosted in dense tree canopies birds were not usually visible. This survey has
the limitation of negatively biased counts and estimates of bird use of dense woodland
habitats. At 1330 hr on 24 October 1994 birds were disturbed from the egretry and .
surrounding woodlands by humans and dogs. An estimated 78 birds were flushed from L
their roosts. This compares to total counts of 31 and 28 roosting birds between 0830 and '
0900 that same day, suggesting that approximately 30-40 percent of roosting birds at the
egretry were visible to the observer. g

Of the 78 birds seen following disturbance of the egretry, 55 flew from the dense fung
shui woodland of the egretry itself. Moming counts of birds roosting or feeding at the i
egretry were 9 and 4 at 0830 and 0900 hrs, respectively. This suggests that while 30-40
percent of birds in the general area may have been visible to the observer, only 7-16
percent of birds at the egretry were visible, Maximum counts of undisturbed ardeids were (-
40 birds on 23 October and 22 December 1994. Assuming this total represents 30-40 5
percent of the birds in the area, the total number of wintering birds at the egretry could -
be estimated at 100-133. This compares with a breeding population estimated in 1991 at
83 birds (Young 1991). A winter influx of migratory ardeids is typical in the Deep Bay :
area (Young 1993), so it would not be unexpected for the winter population to exceed the o
breeding season population at Ho Pui.

Ardeid Spatial Distribution Near Ho Pui Egretry during Autumn 1994 and Winter 1994-5 =L

Sites used by ardeids were numbered on 1:5000 topographic maps as shown on Figure i
7.5. Site number 6 is the area typically used for nesting during spring and surmmer. Over L
the autumn and winter seasons ardeids showed fidelity to some of the numbered sites.
Thirteen of the sites were identified during October 1994, and were used through January
1995 by at least some birds. In January 1995 sites 14 and 15 were added.

Because dense woodland vegetation at roost and foraging sites precluded accurate census s
of birds, the recorded numbers of individuals at each of the identified sites are not L
meaningful. However, the frequency with which birds were seen at sites provides an
indication of the spatial distribution and preferences of the birds within the Ho Pui area. s
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Table 7.7 ranks the numbered use sites according to the average frequency with which
' they were occupied by ardeids over the course of 36 sampling intervals over 6 days
r : spanning 23 QOctober 1994 to 31 January 1995.

Ardeid use of site 6 averaged 79 percent over 36 sample periods. As discussed above for
census results, this estimate of frequency of use at the egretry location underestimates
actual use because of the density of vegetation at the site and the difficulty of observing
birds. Actual use is estimated to be 100 percent during winter months except during
periods of prolonged dlsturbance by humans. Site 6 was the only site to be used on all
six sample days.

Other sites supported more open vegetation, therefore birds were more visible. Estimated
frequency of use at these sites is probably a more accurate reflection of actual use
patterns.

t+

Ardeid Habitat Use Near Ho Pui Egretry During Spring 1995

Ardeids were first observed building nests at egretry locations in Kam Tin valley on 9
April 1995. Near Ho Pui nest building occurred in several species of trees as well as in
stands of bamboo. Sites used for nesting are shown on Figure 7.6.

The two northern nesting sites were located in stands of bamboo in an area surrounded
" by village housing. Nesting at these sites has not been previously recorded. Both sites are
outside the proposed project works areas.

At the traditional egretry at Ho Pui Chinese Pond Herons and Cattle Egrets were
observed in pairs building nests. Little Egrets were also present, but were not seen

l: ~ building nests. All three species are known to nest at the Ho Pui Site (Young 1991).
‘Detailed habitat and nest tree use data will be collected during the completion of the four
" seasons ecological survey which is currently underway. At the time of this writing nest
E“ trees used by herons and egrets included Ficus microcarpa, Dimocarpus longan, Celtis
sinensis, and bamboo. Bamnboo appeared to be the preferred nesting substrate, although
0 quantification will only be possible following completion of nests and the onset of egg
L*ﬂ incubation.
i Because bamboo was selected as a nesting substrate when located either near fish ponds

(Ho Pui traditional egretry) or distant from fish ponds {two new egretry sites) this report
includes a recommendation that bamboo be included in the habitat restoration plan. The

o objective is to provide long-term nesting habitat availability in areas within the works
. limit that are secure from encroachment or continued urbanisation. The concern for
" security arises from the fact that both the traditional egretry at Ho Pui and the two new

sites are located on or surrounded by private property which is subject to development
: pressure. New housing construction was occurring at the perimeter and w1thm the Ho
Lt Pui egretry at the time of the surveys.
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7.8.6

Table 7.7 Ardeid Use Sites, Number of Days used out of Six

79%
66%
55%
50%
45%
29%
29%
25%
25%
20%
17%
17%
17%
17%
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Impact of Route 3 Highway Project on Ardeids Using Ho Pui Egretry During Autumn

1_994 and Winter 1994-5

The most important conclusion from the spatial distribution and frequency of use data
is that winter ardeid use of the Ho Pui area was concentrated on the flood plain along

the major tributaries of Kam Tin River and centred on the egretry. As illustrated in Figure -

7.5, no ardeid use area was more than 100 m from a perennial stream. These results
indicate that the selected Route 3 alignment at the foot of the hills to the west of the
floodplain will minimise disturbance to areas used by ardeids with the exception of sites

3 and 5.

Sites 3 and 9 were located at fish ponds southwest of Ho Pui. These ponds are to be
filled, resulting in a loss of approximately 0.73 ha of pond surface area or approximately
655 m of pond edge (the portion of the pond typically used by feeding ardeids). The
surface area of ponds to be lost constitutes 0.73 of 4.8 total pond hectares (15%) within
the boundary of the area defined as the winter use area for ardeids at Ho Pui.

As shown in Table 7.7 above, site 3 was occupied by ardeids on 29 percent of sampling
intervals over 5 of 6 sampling days. Numbers of birds seen at site 3 ranged from 1 to 4.
Because the site was visible from the observation point and vegetation at the site was
sparse, the numbers of birds recorded using the site probably accurately reflects actual
use levels. Therefore, the number of birds using site 3 constitutes a small proportion of
the total winter population near Ho Pui (less than 5 percent).

Site 9 was occupied on only one of 6 sampling days at one sampling interval. Use of this
site may not be important during winter. -
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The above analysis indicates that the primary winter use area for ardeids near Ho Pui will
not be directly affected by the Route 3 alignment. Use areas te be lost due to highway
construction were of importance to less than 5 percent of the wintering population
approximately 29 percent of the time and less than one percent of the population 17
percent of the time, -~

However, nesting season ardeid numbers and spatial distribution may differ from winter
patterns. Loss of 15 percent of the local availability of fish pond area may have a
significant impact on nesting ardeids, particularly on Pond Herons which dominate the
nesting commurity (52 of 83 hesting birds, Young 1991), and which rely more heavily
than other ardeids on forage obtained from fish ponds (Young 1993). The use of these
pond areas by nesting ardeids will be quantified during the spring survey and proposed
ongoing monitoring of the egretry vegetation and pond reinstatement plans to be
developed in accordance with the construction requirements will be prepared in
consultation with a specialist ecologist to ensure that, if the egretry is negatively affected,
the area is restored to encourage reutilisation following completion of construction.

Wetland Habitats

Predicted loss of wetland habitats {(fish ponds) due to construction of the southern section
of the Route 3 Highway is 3.9 ha. Ten ponds will be filled between the North Portal and
Kam Sheung Access Road, as shown on Figure 7.7. Loss of these ponds is important
ecologically because of the habitat provided by the ponds to water birds which feed in
the ponds, and other species which exploit associated habitats such as pond bunds and
nullahs.

AFD classified 1,760 ha of actively managed fish ponds in Hong Kong in 1992 (AFD
unpublished data), based on the criteria set forth in Table 7.1. Of these, 1,330 ha (75.6%)
were assigned to Grade A, 185 ha (10.5) to Grade B, and 245 ha (13.9%) to Grade C.
(See Table 7.1). Chu (1993) cited AFDs 1994 annual report (AFD 1994) which tallied 1,620

"ha of active ponds and 270 ha of abandoned ponds in 1992. The currently estimated

Hong Kong total is closer to 1,200 ha (K. Wilson, Fisheries Officer, AFD, pers. comm.).

All fish ponds to be lost due to Route 3 construction are located north of the North
Portal. Those ponds to be lost between the north portal and Shek Wu Tong village are
Grade B ponds. '

The Route 3 project would result in loss of 3.9 ha of Grade B fish ponds on the southern
study area. This may represent up to 0.33% of the remaining total fish pond area in the
Territory, and 3.1% of the remaining Grade B fish ponds, assuming the area of Grade B
ponds remained a constant proportion of the total.

From a cumulative perspective, the loss of 3.9 ha of fish ponds will be added to the loss
of 122.3 ha from the Main Drainage Channel project and 11 ha from the Shenzhen River
Training project for a total loss due to infrastructure projects of 137.2 ha. The Nam Sang
Wai development would eliminate an additional 98.8 ha of fish ponds, increasing the
total to 236 ha. If 1,200 ha of fish ponds remain in the Territory, the above listed projects
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would destroy 20 percent of the total. It is inevitable that this degree of loss of wetland
habitat would result in losses of wildlife in Hong Kong on seasonal and annual basis.

7.8.8 Potential Impacts to Birds
Ho Pui Egretry

None of the nesting sites, at either egretry will be directly affected by the alignment.
However, ardeid use sites 3 and 9 at the Ho Pui egretry will be filled. Within the defined
boundary of the ardeid use areas 0.34 ha of fish ponds will be lost. It is probable that the
ardeid use sites nearest the Route 3 works boundary will be disturbed during
construction.

The short distance between roads, paths, houses and the usage sites indicates that the
ardeids in this area are not affected by human disturbance. Village homes have been
constructed at the periphery of the egretry, and in one case, near the centre of the egretry
without causing birds to abandon the site. During autumn 1994, winter 1994-5, and
spring 1995 housing was under construction on the northern and eastern peripheries of
the egretry with no obvious direct or indirect impacts on ardeids using the site. However,
the nests were not counted during the 1994 breeding season, nor were impacts of
housing construction monitored in detail.

Highway construction works near Ho Pui will certainly overlap at least one breeding
season, and possibly 2 based on the 38 month programme for the project. Works in the
vicinity of the egretry, especially during breeding season (March to September), may have
a negative impact on the egretry.

Fasola and Alieri (1992) documented a significant difference between disturbance index
values at egretries versus unoccupied but apparently suitable sites in Italy. Their
disturbance index was based on the presence and utilization of roads and paths and on

. the presence of tracks within the [egretry] sites. They also documented a significant
difference between building indices at occupied versus unoccupied sites. Their building
index was based on the extent of roads, buildings and other man-made structures within
700 m of the centre of each egretry (or patch of vegetation at unoccupied sites). In both
cases occupied sites had significantly lower levels of human disturbance than did
unoccupied sites.

These results suggest that there is a threshold of human activity beyond which birds will
not occupy an egretry. A test case for this hypothesis may be available at the Ko Po
Tsuen egretry where nesting occurzed in 1994. The surrounding area is highly disturbed
by human activity, and birds did not use the area during winter 1994-5. Preliminary
results from April 1995 survey show that the birds are now starting to nest in the area.

The overseas research and available data for both the Ko Po Tsuen and the Ho Pui
egretries do not provide a clear indication of the relationship between human disturbance
and ardeid distribution pattemns. As described in Volume 3 (EM&A Manual), the ardeid
use of the Ho Pui egretry will be monitored during the construction period. Vegetation
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7.8.9

and pond reinstatement plans to be developed in accordance with the Construction
Requirements will be developed in consultation with a specialist.ecologist to ensure that,
if the use of the egretry is negatively affected, the area is restored to encourage
reutilisation following completion of construction.

Impact Avoidance and Mitigation Measures
Upland Birds
Revegétation following proposals submitted in the PDS2EA will partially address

requirements of upland birds. As recommended in Section 7.5.5 of this report, off-site
erthancement of shrub-woodland habitats between the completed Route 3 alignment and

. the Tai Lam Country Park would be beneficial for upland birds. Use of tree and shrub

species as suggested in Table 7.4 would ensure prowsmn of long-term forage sources for
birds as well as some mammals. .

Wetland Birds

Commercially operated fish ponds are the man-made wetland habitat of greatest
conservation concern in the northwest New Territories (NWNT). This is due to the rapid
rate of conversion of fish ponds to other land uses such as residences or light industry.
Government infrastructure projects and private developments in NWNT currently pose
a threat to approximately 20 percent of the remaining fish ponds in the area (see Section
7.8.7). For all of these projects mitigation of impacts caused by wetland habitat losses will
be constrained by the lack of wetlands which are available for enhancement or lack of
suitable areas for creation of wetland habitat.

Within the Route 3 southern section works boundaries virtually all lands would be
occupied by permanent project works. Only those wetlands (or fish ponds) which are
temporarily occupied by construction works and later to be restored are useful for
consideration as potential mitigation sites. Constructed wetlands on such ponds could
provide abundant foraging habitats for ardeids and other water birds.

The mitigation strategy specified in the Construction Requirements (Clauses 9.3.2 and
9.3.3) requires R3CC to restore all ponds required temporarily for construction but not
part of the permanent works to be reinstated to their original condition including
provision of suitable enhancements to improve their ecological value. Ponds that fall
within the works limits but are not required for construction must be returned to their
original condition.

This requirement involves:
¢ Definition of "ecological value"
¢ Identification of measures which would enhance ecological value but not compromise

fish production potential, thereby dlscouragmg prospective pond operators from
taking up leases.
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Recommended conservation clauses for post-construction operation of this pond should
be based on results of the Planning Department study of the ecological value of fish
ponds which was commissioned in early 1995. Characteristics of fish ponds which
support the greatest abundance and diversity of fiora and fauna should be incorporated
into fish pond lease contracts as performance criteria for construction (by the Route 3

contractor) and operation (by the fish pond lessee) of the pond. Performance under the

,"conservation lease" should be monitored by the Environmental Monitoring and Audit
; contractor upon completion of, construction and annually thereafter by AFD to determine

compliance.

The pond shown in Figure 7.8 would be suitable for imposition of conservation clauses
following completion of Route 3 construction. In principle, pond banks could be
contoured to slopes of 1:10 (vertical to horizontal) or less (Kentula ef al. 1992). This would
facilitate establishment of bank vegetation over a broad zone, and encourage use by water
birds. Slightly steeper slopes would be acceptable at the outset because natural
sedimentation would tend to reduce pond depth over time. Outside embankments could

_ be planted with a mixture of wetland shrubs and bamboo. As noted in Section 7.8.5,

bamboo is a preferred nest substrate of ardeids in the Ho Pui area.

This pond was not intensively used by water birds during 1994 or 1995, at which time
no conservation management measures were being implemented. Implementation of
conservation measures following completion of road construction could improve the
conservation potential of the site.

The pond discussed as suitable for conservation management would be very small (0.06
ha) in proportion to the total area of wetland habitat available to water birds using the
Ho Pui egretries. The pond would not form part of a network of ponds managed for
conservation. Because of its isolation it is unlikely that the pond would attract birds from
any location other than Ho Pui or Toll Plaza. Based on observations of birds near Ho Pui
in 1994 and 1995, it is estimated that a very small proportion of the local ardeid

. population would be partially supporfed by the recommended conservation plan. Because

of the small size of the pond and the fact that its primary function would be commercial

fish production, it is unlikely that conservation measures for species other than water -

birds could be successfully implemented.

The pond recommended to conservation management is located on private land. Either
R3CC would need to restrict reinstatement plans to outside the private land ownership
or Government would need to resolve long term management of ecological
enhancements on private land.

Reptiles and Amphibians

No reptile or amphibian was recorded in either study area which was not recorded during
earlier surveys. Reptiles and amphibians are not active during winter months, and would
not be expected to be seen or heard during winter surveys. Impact avoidance and
mitigation measures proposed in the PDS2EA (Freeman Fox Maunsell 1993a) and listed
below are considered adequate to address potential impacts to reptiles and amphibians:
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7.10

7.10.1

7.10.2

* Prompt revegetation of cut and fill slopes immediately following completion of
construction .

s Provision of box culverts for the stream channel to enable wildlife movements

* Prevention of stream sedimentation during construction through use of erosion
control matting and rapid riparian revegetation.

Mammals
Survey Methods

Small mammal occurrence and relative abundance was documented by mark-recapture
sampling using H.B. Sherman® live traps. Traps were baited with a mixture of rolled
oats, fruits and peanut butter, provided with shredded paper for bedding material, and
set for 3 consecutive nights in representative habitats. Traps were constructed of
aluminium sheet and measured 3 x 3 x 10 (length). Traps were placed in linear transects
at 10 pace intervals. Transect locations are shown in Figure 7.3. Traps were placed on the
ground in all cases. Where grasses or other ground vegetation cover was particularly
dense, a space was cleared to ensure placement of the trap firmly on the ground.

Large mammals were surveyed non-systematically by searching for signs of burrows,
droppings, scrapes, or trails. Taxonomy follows Wilson and Reeder (1993).

Results

A total of 300 trap nights was sampled in shrub-woodland, woodland, shrub-grassland,
and agriculture-disturbance habitats. Disturbances at the time of sampling included site
clearance for engineering surveys and presence of survey crews. One village house near
the sampling area was occupied at the time of sampling, but there was no occupant

- interference with the sampling program.

Two individuals were captured in 300 trap nights on the south study area. On the first
night of sampling an eastern spiny-haired rat (Niviventer fulvescens Gray 1847) was
captured in shrub-woodland habitat on the north facing slope of the ridge at the northern
end of the proposed conveyor alignment. It was an adult male rat in non-breeding
condition. Body weight was 70 g. This is a common hillside rat in Hong Kong (Hill &
Phillipps 1981). It was ear-tagged and released.

On the third trapping night a field house mouse (Mus musculus homourus Hodgson 1845)
was captured in agriculture-disturbance habitat along the water catchment road. It was
a sub-adult male in non-breeding condition. Body weight was 25 g. Although the
distribution of this subspecies of house mouse is not well known in Hong Kong, it is
probably common and widespread.

Large mammals recorded include the porcupine (Hystrix brachyura Linnaeus 1758) and
the civet (probably the small Indian civet Viverricula indica Desmarest 1804). Both of these
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species were recorded during earlier surveys on the south study area. Scats of civets
(again, probably the small Indian civet) were seen on grave sites and trails in many areas
north of the proposed north portal. It is possible that civets occur in good numbers in this
area near Tai Lam Country Park due to the relative seclusion of the site and the
abundance of forage sources (fruit-bearing shrubs).

The barking deer (Muntiacus reevesi Ogilby 183%) was heard during summer 1993 surveys,
and its faeces were recorded on the study area during winter 1994-5. Barking deer may
also occur in good numbers near the Tai Lam Country Park. No evidence of deer snares
or traps was seen. : ‘

Actlve burrows were located near the crest of the cut slopes along the west side of Tuen
Mun Road. These were presumably constructed by the ferret badger (Melogale moschata
Gray 1831). The burrows were located beneath a dense canopy of shrub cover, making
them impossible to see from a distance. Because of the difficulty of locating ferret badger
burrows under dense cover it is possible that additional active burrow sites on the study
area were not detected.

Potential Impacts to Mammals

Based on trapping results discussed above, small mammal species are not expected to
occur in large numbers or to be of particular conservation significance on the project
areas. Mitigation measures proposed in the PDS2EA (Freeman Fox Maunsell 1993a) and
listed below would be adequate to address potential impacts to mammal communities in
general.

+ Prompt revegetation of cut and fill slopes immediately following completion of
construction

* Provision of box culverts for the stream channel to enable wildlife movements

* Use of native plant species in revegetation which produce fruits useful to local wildlife
* FErosion control through prompt revegetation

Burrowing mammals such as the civets and the ferret badger could be destroyed during
earth moving operations. Therefore, any burrow systems encountered should be excavated

by hand, and any captured animals should be released unharmed in areas secure from
disturbance. Preferred release sites would be near the Tai Lam Country Park.

711  Summary of Impact Avoidance and Habitat Loss Mitigation Measures
The impacts of the Route 3 southern section on the surrounding ecology will be mitigated
by:
* Sedimentation and erosion control measures to prevent adverse impacts on the
stream and riparian vegetation, including hydroseeding of temporary works cut and
CES (Asia) Ltd ‘ 100

"96530\reports\deia-sir3sdeia.d12




i
SR Route 3 Contractors Consortium R3 TLT & YLA (S) - Main Line DEIA V1.5
h: fill slopes, use of earthen berms to control overland flow and other measures, as
- described in Section 6.0.
q » Compensation planting of native woodlands permanently lost by the works through

off-site planting three times the area affected with the same species of woodland to
the satisfaction of the Directors Representative in consultation with the Agricultire
and Fisheries Department (as specified in the Construction Requirements and
deseribed in further detail in section 7.5.5).

: ¢ Reinstatement of vegetation on the temporary construction areas within the Works
" Boundary according to a comprehensive reinstatement plan to be developed in
consultation with the government authorities; and specialist terrestrial ecologist.

L * Where practicable transplantation of seedlings of protected species of E. quingueflorus
and A. chinensis. ‘ '

* Minimize incursion into areas within the Works Limits that are not directly required
for either temporary or permanent work.

+ Establishment of conservation management regimes in a pond partially lost to the
highway project.

* Additional ponds to be restored to commercial fish pro-duction, thereby restoring the
pre-disturbance function.

* Monitoring the egretry and restoration of the areas within the works limits and
adjacent to the egretry, to encourage utilization, following construction.

* Where practical, excavate by hand, any burrow systems encountered during
construction and release captured animals unharmed in areas secure from
disturbance. The practicality of the commitment including the effect of translocating
animals will be discussed with AFD and methods developed to carry out hand
excavation and relocation of captured animals occurs where possible. '

e
N
e
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Figure 7.1  Locations of the Transects (T1-T5) in Woodland
Habitat near the South Portai, March 1995
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8 VISUAL AND LANDSCAPE IMPACT

Detailed assessment of visual and landscape impacts was carried out for the PDS2EA.
This work remains valid, since the visual impacts of the design revisions during
—i construction and operation will be minimal. Detailed discussion of the design
; refinements has been provided in Section 2.2. In particular the volume of the main cut
‘ south of the South Portal is slightly smaller due to the raising of the road level. This is
shown on Figures 8.1 and 8.2. Other refinements that will reduce the landscape impact
include: location of the ventilation buildings within; the portals, not up the valley, as
previously proposed; and realignment of the Au Tau Interchange to reduce land-take.

? i Mitigation measures recommended in the PDS2EA for both the construction and
. operation phases remain valid for the current design. For ease of reference, the
recommendations for construction are reproduced below. These measures will be
£ implemented as far as possible. Implementation of the mitigation measures for the
v operational stage is the subject of the landscape AIP paper and is not covered in this

DEIA.

Lk Construction Phase

s restrict volume of construction traffic on local road network;

» restrict the construction working areas to a minimum, siting them if possibie in
visually isolated positions

il e enclose the working areas with hoardings to define boundary edge and screen low

- level constriction activities (e.g. car/truck movement) from surrounding receivers;

~ restrict heights of storage materials, stock piles and spoil heaps to low levels; and

minimise night-time working and lighting. '

Advanced planting and ground modelling in designated landscape areas should be
adopted where potential damage from construction activity can be avoided. This will
enable the landscape to be established prior to the route becoming operational and make
its screening qualities effective in a shorter length of operational time.

CES (Asia) Ltd 110
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9.1

WASTE MANAGEMENT
Construction Phase

Construction work will be carried out at two major locations: the south and north of the
tunnel portals. At the South Portal, construction work will involve the installation of
access roads, construction of temporary structures (including offices, and stores), setting
up and commissioning of crusher and batching facilities and site formation for the South
Portal area. At the North Portal, similar work will be carried out and in addition,
dewatering ponds and construction of a Toll Plaza will be undertaken.

In the PDS2EA, waste arisings in terms of types, their environmental impacts, mitigation
measures and disposal options have been described in detail. To avoid repetition of the
previous work, the following sections will focus on the qualification of waste generations
and waste handling/minimisation procedures proposed by the contractor, which were not
addressed due to lack of confirmed construction details at the preliminary design stage.

Operational Phase

In the PDS2EA, the waste issue was not addressed. Thus the following sections will
focus on identification of wastes, handling and mitigation measures.

Legislation

The principal legislation controlling waste materials in Hong Kong is the Waste Disposal
Ordinance [Cap.354] (WDO). Enacted in 1980, this ordinance generally encompasses all
stages of the complex waste management chain from the place of arising to the final
disposal point.

There are provisions under the WDO for dealing with certain types of waste. They
include the Waste Disposal (Chemical Waste) (General) Regulation, which is relevant to
this project. Enacted in 1992, it controls all aspects of chemical waste disposal including
storage, collection, transport, treatment and final disposal.

Another existing ordinance pertaining to hazardous materials is the Dangerous Goods
Ordinance [Cap 259](DGO). This ordinance provides for the definition of dangerous
goods by category and control of their storage and transport.

Guidelines which provide additional information on regulatory compliance include:

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

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

- CES (Asia) Ltd 113
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92  Waste Generation and Handling During Construction Phase
As described in the PDS2EA, construction activities will result in the generation of various
types of wastes including:
* Rock and soft spoil derived from site clearance and excavation for foundation works
(tunnel portals) and tunnel
* Construction waste from construction materials and processes
* General refuse from workforce.
+ Plant and equipment maintenance
9.21 Waste from Site Clearance and Excavation
South Portal . N
Spoil will be produced from the excavation of cuttings and foundations. This includes
the cutting for the interchange and the approach to the South Portal and excavation of
the south tunnel. All vegetation within the site area will be progressively cleared ahead
of the major excavation works. Suitable topsoil will be stockpiled for final landscaping
activities, if possible.
The rock excavation, processing and handling will generally be carded out in the
following sequences:
* Drill and blast
» Blasted rock will be transported to rock crusher location and tipped into the crusher
feeder system
" The crushed rock will be fed onto the Conveyor System for transporting to the
temporary jetty for loading onto barges and disposal off site.
Tunnel spoil removed via, the South Portal will be processed. After processing, the
. material will either be stockpiled for use on site or transported off site via the Conveyor_
System, " ‘
An estimated 500,000 m® of spoil will be generated through the tunneﬂing activity and
4 Mm® from the main cut. Approximately 5% of the crushed rock will be used as
aggregate. The rest of approximately 4.5 Mm® will require off-site disposal via the
Conveyor System. Re-use of such spoil is currently under investigation.
North Portal
At the North Portal, the existing hill will be cut back to provide the necessary platform
for the main tunnel and ventilation adit excavation activities. Table 9.1 is a summary of
spoil arising from the excavation.
. CES (Asia) Ltd 114
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Table 9.1 Spoil Arisings from the Excavation

L North Tunnel | 2500 535,500 0
North Portal/Toll Plaza 657,000 100,000 22,000

Throughout the construction, fill material will be required from time to time at various
locations for the formation of roads, road embankments, working platforms, and portals
r etc. All the excavated material from the Toll Plaza/North Portal together with a portion
~ from the north tunnel will be re-used for the construction of the North Portal to Toll
Plaza Section. Spoil re-use and generation for the North Portal/Toll Plaza area are

E; presented in Figure 9.1. All the pond mud generated will be reused on-site.
Excavated Spoil Quality
Ls # Excavated material from construction activities will comprise rock, gravel, sand, clay, soil
‘ and hard surface material. Thus it is unlikely that the spoil will be contaminated, except
Bis may be the pond mud.
L

The ponds in close proximity to the Toll Plaza will be affected by the Preliminary Works.

ey The contractor currently proposes to dewater the ponds and let the mud dry out. The

b dried pond mud will then be mixed with completely decomposed granite and/or rock
S ' spoil in order to convert it into a suitable state for use as fill material.

u 9.22 Waste from Construction Material and Process
M Waste will arise from different activities carried out by the contractor during construcuon

and maintenance. These may include:

— *  Wood from formwork
*  Waterproofing and curing materials
s » Bitumen
. ¢ Cement and grout from on site concreting activities
i It was estimated by the contractor that major construction waste such as concrete, debris

and used timber materials would be generated at an average rate of around 8 m?® per

R month in the areas for bridge construction in the southern section and 20 tonnes per
Lt "month from earthworks mainly from CH5600-CH6100 in the northem section. Such
: waste will be collected by commetcial waste disposal companiesto be disposed off to a

E . designated sites (eg, WENT or Pillar Point).

"CES (Asia) Ltd 115
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9.3

9.3.1

9.3.2

Workforce Waste

Throughout construction, the workforce will generate general refuse, comprising food
scraps, paper, empty containers etc. With reference to a public-collected waste load
factor of 0.9 kg/cd stated in the Waste Disposal Plan (1989) and considering the fact that

" the workforce will be present on site for one shift only, a load factor of 0.3 kg/cd was

used in predicting refuse generation. Table 9.2 is a list of workers employed at different
locations and estimated waste generation rates for each day. Such waste will be collected
by private contractors and disposed of at a suitable landfill (eg, WENT or Pillar Point}

In addition to this refuse, human waste will be generated on the construction sites by the
workforce. Such waste will be discharged to septic tanks provided by the contractor and
removed regularly by hygiene services companies and then taken to a suitable landfill (eg.
WENT or Pillar Point).

Maintenance Waste

Construction plant and equipment will require regular maintenance and servicing which
will generate waste. Substances generated are likely to include some chemical wastes
such as cleaning fluids, solvents, lubrication oil, and fuel.

Based on the contractor's estimates, consumption rates for lubrication oil at each site are
presented in Table 9.3. Such waste will be temporally stored in tanks on site and
removed to a Government approved disposal facility by authorised contractors. The
chemical wastes will be delivered to Ysing Yi Chemical Waste Treatment Facility or co-
disposed at an appropriate landfill.

Woaste Arising During Operational Phase
Refuse |

General refuse, comprising food scraps, paper and empty containers etc will be generated
by the workforce. Most of the refuse will be generated by the 280 employees at the
Administration Building. Assuming 0.3 kg/cd, the total refuse arising would be 84 kgd™. .
Such waste will be collected by pnvated contractors and dlsposed of at a suitable landfill
{eg, WENT or Pillar Point}’ '

Chemical Waste

Oil, grease, lubricants, cleaning solvents batteries and other chemical wastes may be
stored on site. These shall be stored and disposed of in accordance with the Chemical
Waste (General) Regulation and DGO. Chemical waste stores will be designed in
accordance with EPD's Code of Practice on the Packaging, Labelling and Storage of Chemical
Wastes. The general requirements are:

* the storage area will be used for chemical waste only;

. CES (Asia) Ltd 116
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the storage area will be enclosed on at least 3 sides;

adequate passive ventilation will be provided;

adequate space will be provided for workers to handle the waste containers;

the storage area will be secured;

the store will have a roof and be kept clean and dry;

the store will have an impermeable floor and will be designed to retain the contents
of the largest liquid container or 20% of the liquid storage volume capacity, whichever
is greater; and

* incompatible wastes will be stored separately.

Sludge

Sludge will be generated from septic tanks on site. Due to the small size of the inflow,
only a small quantity of studge is expected to be produced. This will be disposed of by
a qualified contractor to a government approved disposal facility (eg. WENT and/or Pillar
Point).

Mitigation Measures

Different types of wastes will be segregated, stored, transported and disposed of
separately in accordance with EPD's required procedures.

As only a small amount of sludge will be produced on site requiring periodic disposal,

temporary on-site storage facilities may be required. Sludge/waste will be stored in

enclosed containers to prevent odour emission.

The contractor will ensure that hazardous materials, chemical wastes and fuel are packed
or stored in containers or vessels of suitable design and construction to prevent leakage,
spillage or escape.

"The contractor and operator will prevent the uncontrolled disposal of hazardous materials

and chemical waste to the air, soil, surface waters, groundwaters and coastal: waters.

Dangerous materials including fuel, oil and lubricants as defined under the DGO will be
stored in specially designed areas and properly labelled on site. If leak, spill or discharge
occurs, it can be contained more effectively in these specially built areas.

Refuse containers such as open skips will be provided at every work site for use by the
workforce.

The contractor will re-use excavated spoil as much as possible to minimise off site
disposal of spoil. In particular all excavated pond mud will be re-used on site. In
addition, theContractor will make a reuse of of waste maters. Examples are:

¢ R3CC are currently discussing the possibility of disposing used oil to private recycling
contractors

*  Wooden material will be stored separately from other wastes and reused (eg for

.CES (Asia) Ltd ' 117
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formwork) where possible)
» Where slope protection works are carried out in stages, the bamboo can be reused
on site. Fatigued bamboo will, however, be disposed of at a landfill.

The Contractor should ensure that improper disposal of wooden waste by on-site burning
will not occur as this can cause excessive emissions and fire hazards. -

The Contractor should also ensure that wastes arising from construction will be sorted
and disposed in such a way to comply with the New Disposal Amrangement for
Construction Waste (EPD 1991). Materials such as wood, glass, plastic, steel and other
metals can be disposed of at a strategic landfill (e.g WENT). Wastes such as concrete
and rubble, if not reused on site, however, should only be disposed of at a public dump.

Table 9.2 Number of Employees and Refuse Arisings at Different Work Sites

Northem | North Tunnel L 350 105
Section 1 el Portal/Toll Plaza 350 105
Southern | South Tunnel 180 54
Section Ting Kau Interchange 350 105

Table 9.3 Lubrication Oil Consumption Rate at Each Work Site

North Portal/Toll Plaza 1,200
South Portal 1,200
Ting Kau Interchange from Structure Work 200
Ting Kau Interchange from Earth Work 200

. CES (Asia) Ltd 118
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o 10 CONCLUSIONS

BE The findings of this report are broadly similar to those of the PDS2EA. One difference

- is that blasting was not previously included in the PDS2EA, but has now been addressed
in detail. As is the normal practice in Hong Kong, construction impacts have been

predicted on the basis of conservative worst case modelling. Representative worst case
receivers that are closest to the construction sites were selected for assessment, since
impacts at more distant receivers will be lower. R3CC has committed to meeting
statutory environmental requirements and will endeavour to meet guideline limits
wherever practicable. Commitments have also been made to a number of impact
mitigation measures and these were used as a basis for modelling. However, since the
modelling is based on worst case, and in reality impacts are likely to be lower than those
predicted, the need for additional mitigation will be based on the results of the
Environmental Monitoring and Audit (EM&A) programme. In addition, an on-site
Environmental Manager from R3CC is included on the project team to ensure that the
necessary mitigation measures are carried out.

With the implementation of committed mitigation measures, residual environmental
impacts during construction and operation of the R3 TLT & YLA southern section should
be acceptable. Air quality impacts (TSP and NO,) were predicted to comply with all
guideline and statutory limits during construction and operation. Future sensitive uses
should be sited at least 350 m and 300 m from the northem and southern ventilation
buildings respectively. Construction noise was predicted to meet the non-statutory
daytime limit of 75 dB(A). Operational noise was predicted to meet the HKPSG
guideline limit of 70 dB(A) at all selected receivers except R2 and R70. The contribution
of traffic noise from Route 3 to R2 was predicted to be 0.1 dB(A), with most of the noise
coming from Tuen Mun Road. For R70, direct technical remedies were found to be
ineffective again due to traffic noise from Tuen Mun Road. Indirect remedies (glazing
and air conditioning) were therefore recommended for this receiver. Residual impacts on

~water quality, ecology, visual and landscape, and solid waste were predicted to be

acceptable with the implementation of the mitigation measures. Committed mitigation
measures are summarised below.

Noise

* Acoustic screening is provided for stationary plant items.

¢ During filling activities by GCL near NSR R70, each PME item is separated spatially
along the alignment by 80 m.

* During combined earthwork activities by DTP south of the tunnel, the mounted
breaker is located at least 300-m from NSR R70 and operated for only 70% of the
time during each 30-minute period.

* During earthworks at Link Road M (Kam Sheung Access Road) by GCL, the wheeled
loader is operated for 40% of the time during each 30-minute period when it is
within 15 m of an NSR.

* During earthworks within Chainage 6100 to 7300 by GCI., lorries are operated for

only 80% of the time during each 30-minute period when they are within 100 m of
NSR 2013

" CES (Asia) Ltd 120
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¢ During soil nailing north of the tunnel by GCL, the crawler drill is operated for only
70% of the time during each 30-minute period when it is within 225 m of NSR
R2013. ‘

Air Quality
Site Practices

* Mean vehicle speed of haulage trucks at 20 kmhr™,

» Twice daily watering of all open site areas (assumed 50% dust reduction as from AP-
42).
Wheel wash facilities.
Regular (every 1.5 hours) watering of all site roads and haulage roads where
necessary {(assumed 70% dust reduction).
Suitable side and tailboards on haulage vehicles.
Watering of temporary stockpiles.

Blasting

* Use of select aggregate and fines to stemn the charge within drill holes and watering
of blast face (assumed 30% dust reduction).

* Vacuum extraction drilling methods (assumed emission factor for wet quarry drilling

- from AP-42).

Carefully sequenced blasting.

The blasting operations will be carried out with an "open face". This will have the
_ effect of increasing the horizontal portion and decreasing the vertical portion of rock

displacement. Subsequently the vertical ernission of dust will be reduced. If the blast

area is closed without an "open face", the fractured rock would be confined and

forced to be displaced vertically.

*  Vacuum filters on drill rigs will reduce dust associated with blasting preparation.

~* Incombustible stemming will be used in the drill holes, where approximately 3 m of
selected aggregates/granular material will be placed, which would confine the
explosive and act as gas absorber.

» Al the blast holes will be filied with emulsion and detonation will be sequential with
a delay of approximately 25 ms between two holes. As the explosives detonate,
fracture and move rock, dust is generated. The:degree of interaction with adjacent
blastholes will influence the velocity of movement of the shattered rock and will
subsequently affect the quantity of dust generated. Closely spaced blastholes fired
simultaneously will result in higher velocities of displacement and hence higher dust
emission than a single blasthele. Through careful sequencing of the proposed
detonator methodology, the velocity of the rock is reduced and dust emission
minimized.

Concrete Batching/Crushing

* Fabric filters installed within the concrete batching and crushing plant.
e Water sprays on all crushers.
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Water Quality

Construction of Scouth Tunnel, South Portal and Ting Kau Approach

* Astilling pond will be provided downstream of the pipe culvert adjacent to the South
Portal.

Temporary drains and stilling ponds (Figure 6.3) will be installed prior to ma}or cut
and fill operation that exposes bare soil.

) * Drains will be constructed along the alignment of the main and secondary access
{: roads as well as around the temporary facilities. Diversion ditches will also be
installed to collect run-off from areas of exposed soil. Water collected in drains and
ditches will be diverted to temporary stilling ponds to allow for separation of
E sediment prior to discharge into the natural stream courses.

* Exposed slopes in soft material will be hydroseeded as soon as p0951b1e to reduce
erosion potential and levels of sediment laden run-off.

¢ The stream below the South Portal will be diverted through a temporary drainage
channel to maintain water flow and reduce ingress of contaminants. Water velocities

exiting the permanent culvert will be controlled by means of sumps and cascades

E? where necessary.

» (il interceptors will be installed for the workshop and storage areas. These will be
empted regularly and will have a by-pass to prevent flushing during periods of heavy
rain.

L ¢  Office workshop and canteen facilities will be provided with appropriately sized septic
tanks. Temporary chemical toilets will be provided when necessary.

Q-[_' it ..J
Eiluie .,..,.:'

Construction of North Tunnel, North Portal an Tall Plaza

* Temporary drains and stilling ponds will be installed prior to any major earthworks
that expose bare soil.
* Drains will be constructed along the alignment of the access roads as well as around
' the temporary facilities and slope berms. Diversion ditches will also be installed to
collect run-off from areas of exposed soil. Water collected in drains and ditches will
be diverted to temporary stilling ponds to allow for separation of sediment prior to
discharge into the natural stream courses {location of the stilling pits is shown in
* Figure 6.2). '
* All exposed slopes will be: hydroseeded as soon as possible to reduce erosion
5 potential and levels of sediment laden run-off. B
5  The stream below the North Portal will be diverted through pipe culverts to maintain
water flow and reduce ingress of contaminants. Water velocities exiting the culvert
s will be controlled by means of sumps and cascades where necessary.
i e All run-off from stockpiles will be collected in temporary drains and directed to the
e stilling ponds.
. » Qil interceptors will be installed for the workshop and storage areas in compliance
with EPD regulations. These will be emptied regularly and will have a by-pass to
e prevent flushing during periods of heavy rain.
e Office workshop and canteen facilities will be provided with appropriately sized septic
tanks. Sewage and wastewater will either be treated on site or will be removed off-
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site to Sewage Treatment Works using a licensed contractor.

Surface pond water and run-off liquor from pond mud. will be treated prior to
discharge where necessary. The surface water will be tested and if appropriate
siphoned off and discharged into natural stream courses. The remaining pond slurry
will be pumped into adjacent settlement basins. The mud and settled slurry in the
ponds and settlement basins will be mixed with completely decomposed granite to
convert it into a suitable material for reuse on site.

All the tunnel production water will be directed to the stilling pit prior to discharge
to the existing stream course or reused on site.

Qperational Phase

Grease interceptors will be provided for the garage, workshop and kitchen in the
Administration Building;

Sedimentation will be controlled by silt -traps in gully inlets and- provision of
sedimentation basins at appropriate locations along the highway.

Silt traps will be cleaned and maintained regularly to ensure that they function
properly.

Oil interceptors will be provided for the tunnel and the Toll Plaza drainage systems.

Ecology

Sedimentation and erosion control measures to prevent adverse impacts on the
streamn and riparian vegetation, including hydroseeding of temporary works cut and
fill slopes, use of earthen berms to control overland flow and other measures.
Compensation planting of native woodlands permanently lost by the works through
off-site planting three times the area affected with the same species of woodland to
the satisfaction of the Directors Representative in consultation with the Agriculture
and Fisheries Department (as specified in the Construction Requirements and
described in further detail in section 7.5.5).

Reinstatement of vegetation on the temporary construction areas within the Works
Boundary "according to a comprehensive reinstatement plan to be developed in
consultation with the government authorities; and specialist terrestrial ecologist.
Where practicable transplantation of seedlings of protected species of E. quingueflorus
and A. chinensis. * : -
Minimize incursion into areas within the Works Limits that are not directly required
for either temporary or permanent work.

Establishment of conservation management regimes in a pond partially lost to the
highway project.

Additional ponds to be restored to commercial fish production, thereby restoring the
pre-disturbance function.

Monitoring the egretry and restoration of the areas within the works limits and
adjacent to the egretry, to encourage utilization, following construction.

Where practical, excavate by hand, any burrow systems encountered " during
construction and release captured animals unharmed in areas secure from
disturbance. The practicality of the commitment including the effect of translocating
animals will be discussed with AFD and methods developed to carry out hand
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excavation and relocation of captured animals occurs where possible.

Visual and Landscape during Construction

restrict volume of construction traffic on local road network;

restrict the construction working areas to a minimum, siing them' if possible in
visually isolated positions

enclose the working areas with hoardings to define boundary edge and screen low
level construction activities (e.g. car/truck movement) from surrounding receivers;
restrict heights of storage materials, stock piles and spoil heaps to low levels; and
minimise night-time working and lighting.

Waste Management

Different types of wastes will be segregated, stored, transported and disposed of
separately in accordance with EPD's required procedures.

As only a small amount of sludge will be produced on sites requiring periodic
disposal, temporary on-site storage facilities may be required. Sludge/waste will be
stored in enclosed containers to prevent odour emission.

The contractor will ensure that hazardous materials, chemical wastes and fuel are
packed or stored in containers or vessels of suitable design and construction to
prevent leakage, spillage or escape.

The contractor and operator will prevent the uncontrolled disposal of hazardous
materials and chemical waste to the air, soil, surface waters, groundwaters and coastal
waters.

Dangerous materials including fuel, oil and lubricants as defined under the DGO will
be stored in specially designed areas and properly labelled on site. If leak, spill or
discharge occurs, it can be contained more effectively in these specially built areas.
Refuse containers such as open skips will be provided at every work site for use by
the workforce.

The contractor will re-use excavated spoil as much as possible to minimise off site ™

disposal of spoil. In particular all excavated pond mud will be re-used on site.
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o 8.6.5

8.6.6

8.6.7

v) Steps shall be taken by the Franchisee to ensure that dust created by the
operation of the conveyor system shall not interface with the keeping of an
efficient lookout from the Marine Department VTS Control Station and shal]
not have an adverse effect on the radar antenna.

The Franchisee shall remove all installations relating to the conveyor system and
temporary pier and carry out reinstatement with landscaping works to the areas affected
within 6 months of completion of the conveying activities and not later than February
1998. The construction, operation, removal and reinstatement of and utilities associated
with the conveyor system shall be at the Franchisee’s cost. The Franchisee shall also
carry out improvement works, and construct a new beach building with furniture and
equipment to replace the existing building, Details of the said reinstatement,
improvement and construction work are contained at Annex 2.

Prior to commencement of works relating to the conveyor system, the Franchisee shall
at his own cost:-

(a) include as part of the Detailed Environmental Assessment Report an assessment
of the environmental impacts of the construction and operation of such system. A
The scope of and procedure and methodology for such assessment shall be
agreed with and to the satisfaction of the Director’s Representative in
conjunction with Environmental Protection Department and the Franchisee shall
carry out as part of the Works any mitigation measures agreed or determined
by the Director’s Representative to be necessary, inter alia, to ameliorate
impacts to acceptable standards defined in the Hong Kong Planning Standards
and Guidelines; and :

(b) conduct an assessment of the impact of the barge loading point wn marine
traffic and submit the same to the Marine Department. In the event that the
impact on marine traffic is unacceptable to the Marine Deparvment, the
Franchisee shall not be entitled to use or operate the barge lvaiing point
without the express agreement and approval from the Marine Department.
Any conditions imposed By the Marine Department upon the said approval

_ shall be met by the Franchisee at his own cost prior to the barge I -ading point
being used or operated.

The Franchisee shail make its own arrangements to dispose of the surplus excavated
materials to location(s) within Hong Kong to be agreed by the Director’s Representative.
Disposal of surplus excavated materials in designated public dumping sites. ~uch as the
Tseung Kwan O Public Dump, and gazetted marine dumping areas shall not he allowed.
Tentative pell mell requirements in 1995-96 for both government and private projects,
taken from the Fill Management Committee database are listed in Annex 12 for the
Franchisee's reference and information, The Franchisee shall obtain prior agreement with
the respective project offices and contractors for the proposed disposal of ¢xcavated
materials to their sites. Rock may be required to be trimmed down to 250 mm before



9.3

9.3.1

9.3.2

9.3.3

9.4

5.4.1

9.4.2

9.4.3

Ponds

The Franchisee shall be responsible for maintaining during the Construction Period those
ponds within the Works Sites as shown on Drawing Nos. 92393/01/106C, 109C and
116C in Appendix 4 of the Project Agreement and other ponds identified in the Detailed
Drainage Impact Assessment, which are not required for construction of the permanent
work. but are required to perform as temporary flood detention ponds. The Franchisee
shall continue to maintain these detention ponds after the Construction Period until such
time as the Yuen Long Main Drainage Channel improvement works in the area have been
completed by Drainage Services Department, at which time they shall be handed back to
Government in a condition to be agreed with the Director’s Representative;

The Franchisee shall be responsible for maintaining during the Construction Period those
portions of ponds which form part of the Works Area and are. not required for

construction of the Works. Government is to hand these portions of ponds back to their

former owners on completion of the Construction Period and the Franchisee is required
to return the ponds to their original condition including the quality of the water;

The Franchisee shali be responsible for maintaining during the Construction Period all
other ponds within the Works Sites which are not required for the Works. Ponds
required temporarily during construction of the Works but not required for the on-going
maintenance and operation of the Constructed Facilities shall be reinstated to their original
conditions including provision of suitable enhancements to improve their ecological value
as determined by the Detailed Environmental Impact Assessment. As part of his
Construction Proposals the Franchisee shall also design and re-provide permanent access

- equivalent to that in existence at the date of the execution of the Project Agreement, to

these ponds at his own cost.
Conditions of Land Availability

Those areas of land which may be made available to the Franchisee for Works- Areas
during all or any part of the Construction Period shall be made availabie subject to
compliance with the standard engineering conditions for temporary land allocation for
Government projects as amended in respect of any panicular area of land:

Any areas of Government land which are not subject to any lease or licence and which
the Franchisee requires as additional Works Areas may be made available to the
Franchisee subject to payment of a full market rental and to terms and conditions to be
assessed by Government;

Pursuant to Section 10.3, the land to be made available to the Franchisee for
compensatory planting will be allocated to the Franchisee by the Lands Department and
shall become part of his Works Sites for the purpose of the Project at no cost to the
Franchisee;
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9.4.5

Franchisee will not be entitied to any extension of the Coostruction Period nor the
Franchise period due to the time aken to acquire such land under these circumstances,
Government will not provide land required by the Fr:mchxsee for carrying out site
investigation works.

Government shall use its reasonable endeavours to hand over Area H oa 30th June 1996,
Such reasonable endeavours shall include without limitation, issuing such lastructions as
are reasonably necessary to the relevant contractors to widen the haul road from Castla
Peak Road in the vicinity of Area H by up to 2 maximum of 4 mietres, to divert that hau]
road so that ir does not encroach on Area H and to ensure that any traffic shall use the
haul road as diverted. Government will obtain a price from others for carrying out such
work for agreement with the Franchisee, If agreemeat is reached, the Franchisee shall pay
the agreed price to Government within 30 days of demand. If the Franchisee does not
consider such price to be ceasonable, the Franchisee may itself carry out such works and,
in these circumstances, Government shall secure such access as may be reasonably
necessary for such purpose. Any work carried out by the Franchisee under this Section
9.4.5 shall form part of the Temporary Works.

SECTION 10 ENVIRONMENTAL PROTECTION

10.1

10.1.1

10.1.2

Environmental Impact Assessments

The Preliminary Enviroomental Impact Assessment Report makes initial recomnmendations
for mitigation measures to reduce the environmental impacts arising from the construction
and operation of the Counstructed Facilities, The Franchisee shall carry out a Detailed
Environmental Impact Assessment Report based on his Construction Proposals to verify
the findings of the Preliminary Environmental Impact Assessment Report and assess in
detail the environmental impacis of the Construction Proposals. Mitigation measures are
to be adopted by the Franchisee, at its own cost, in order to ameliorate air, noise, water
quality, visual and ecological impacts associated with the Constructed Facilities to the
satisfaction of the Director’s Representative. The Franchisee’s attention is drawn to the
Planning, Environment and Lands Branch General Circular Nos. 2/92 and 2/94 / Works
Branch Technical Circular No. 14/92 at Annex 15, for the preparation of the Detailed
Environmental Impact Assessment.

. Mitigation measures to be adopted to reduce enviroomental impacts arising from the

operanon shall include, eatirely without limitation, noise mitigation measures o reduce
the effect of traffic noise levels on existing buildings and buildings to be built in the
future (for which proposals have been submitted to and agreed by Government prior to
the date of execution of the Project Agreement), which are adjacent to the Constructed
Facilities so as not to exceed the levels contained in the Hong Kong Plaoning Standards
and Guidelines. These measures will consist of either direct technical remedies such as
noise barriers to be installed alongside the road or indirect remedies such as installation
of air-conditioners, double glazing at the noise receives (or any combination Lhereof),_and
where necessary the upgrading of electricity supply to and within the premises. Direct
and indirect remedies will be carried out by the Franchisee at his own cost.  As the
detailed proposal for installing indirect remedies to premises are required o be approved
by ExCo, the Franchisee shall allow for this procedure in the Construction Programme.
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t0.1.3

10.1.4

10.1.3

10.1.6

10.1.7

As indicated in the Preliminary Environmental lmpact Assessment Report, thers are
several outstanding issues relating to reassurance and refinement of the recommended
mitigation measures, that need o be addressed during the detailed design of the Works,
The Franchisee shall carry out the Detailed Eavironmental Impact Assessment to address
these outstanding issues. The scope of and procedure and methodology for the Detailed
Enviroomental Impact Assessment shall be agresd with and to the-satisfaction of the
Director’s Representation in coonsultation witk EPD, aad the Franchisee shall carry out
as part of the Works any mitigation measures agreed or determined by the Director’s
Representative in consultation with the Egvironmental Protection Department to be

necessary.

In relation to any Change, the envirommental impact of that Change must, unless
otherwise agreed by the Director’s Represaatative, be assessad by the Franchisee and
appropriate measures implemented as part of the Works (in the case of a Change
proposed by the Franchisee at the Franchisee’s cost) so as to ameliorate any
environmental impact. The scope of and procedure and methodology for such assessment
shall be agreed with and to the satisfaction of the Director’s Representative and the
measures to be implemeanted shall be as agreed with or determined by the Director’s
Representative. For the avoidance of doubt, the cost of an assessment required as a result
of a Government Change shall be bome by Government. All such proposals shall take
account of the Hong Kong Planning Standards and Guidelines, Environmental Protection
Ordinances and Environmental Impact Assessment findings/recommendations.

Section 8.6.6 contains requirements for a detailed eovironmental impact assessment to be
carried out in relation o the conveyor system referred to therein and Section 10.3 details

~ certain environmental reprovisioning works to be carried out by the Franchisee.

The Advisory Council on the Environment (ACE) requires a four seasons ecological
survey of the Site to be undertaken and mitigarion measures proposed. Government has
commenced the survey in September 1994 and from the date of the execution of the
Project Agreement, the Franchisee shall, as part of his Detailed Environmental Impact
Assessment continue and complete the said survey, until the completion of the four
seasons cycle or the commencement of construction works in the relevant area. A report
shall be prepared to identify the need and measures to be taken to mitigate the impact of
the Constructed Facilities oa the ecology.

The Franchisee shall not commence construction of any part of the Works, except in
accordance with Clause 24 of the Project Agreement, prior to obtiining the agreement
of the Director’s Representative in copsultation with EPD aud the ACE as to the
implementatién of mitigation iieasures for that part of the Works. In this respect the
Franchisee will be permitted to submit his Detailed Environmental Impact Assessment
Report in phases consistent with his intended construction programme and sufficient time
must be allowed in the programme for the Director’s Representative to obtain the
necessary approvals of relevant authoriries, including the endorsement of the findings by
the ACE. Aay phasing of the Detailed Eavironmental Impact Assessment Report shall be
agreed in writing, in advance, by the Director’s Representative.

Key Issues

Key issues which must be taken into account by the Franchisee in monitoring and/or

mitigating the impact of the coustruction aad operation of Constructed Facilities upon the .
& cot } ‘

¥

environment include:-
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10.3

10.3.1

10.3.2

10.4

10.4.1

10.4.2

(a) associated fixed noise sources of Constructed Facilities;

®) traffic noise;

(c) the effect upon air quality, particularly along Yuen Long Approach Road, at
the portals and ventilation exhaust points of Tai Lam Tunnel and inside the
tunnel;

(d) visual impact, and landscaping and eavironmental reprovisioning;

(e) ecological and heritage impact;

3] water quality impact;

(&) disposal of soil, construction waste and unsuitable material;

(o) traffic impact to existing roads during construction;

® construction noise, dust and vibration.

Environmental Reprovisioning Works

The Franchisee shall carry out off-site compensatory planting of n.ative woodlands

affected by the execution of the Works, on jand to be provided by Government
reasonzbly adjacent to the Site, irrespective of landscape proposals carried out within the
Site as described in Section 12. Two possible areas have been identified for such planting
and are shown in Annex 14. If necessary, other areas reasonably adjacent to the Site will
be determined and allocated by the Director’s Representative in consultition with the
Agriculture and Fisheries Department and Lands Department.

The area, species and precise location of woodland affected by the execution of the
Works shall be determined in the Detailed Environmental Impact Assessment Report and
the compensatory planting shall consist of planting three times the area affected with the
same species of woodland to the satisfaction of the Director’s Represeotative in
consultation with the Agriculture and Fisheries Department.

Monitoging and Mitigation During Construction
—~—

The Detailed Environmental {mpact Assessment Report shall make recommendations for
the monitoring and mitigation of construction nuisance in respect of air quality, noise,
water and ecological impacts. These recommendations shall be adopted by the Franchisee
at its own cost, (o the satisfaction of the Director’s Representative.

In order to achieve an acceprable construction environment, the Franchises shall take into
account the following matters and implement appropriate measures:-

(a) cleanliness of site; .

(5) requirement to abide by the Noise Control Ordinance, Air Pollution Ordinance
and any other relevant waste disposal ordinances;
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10.4.3

10.4.4

10.4.5

(c) compliance with established noise criteria / guidelines;

(@ maintenance of all roads, footways, access roads, streams, drains etc.;

(e) discharge or disposal of all water and waste products;

) “construction,’ maintenance, removal and reinstatement of tempocary drains;
(2 dust suppression measures; ‘

() operation of concrete batching plant and rock crushing plaat;

® procedures for the avoidance of pollution during transporting and dumping of

_ excavated sp-od material;

)] spoil handlmg and Uansporj:;
4] protection of bathing water quality;
4] supply of water quality monitoring equipment and assistance for the Works -

Checker to moumitor and check any readings by the environmental team;
(m) protection of water quality at water intakes; and

() ' constructzou and working methods to ensure compliance with relevant standards
and the conditions of land within the site.

The Franchisee shall set up zn environmental team to monitor and audit the environmental

impact of the Execution of the Works. The environmental team should consist of

members with suitable experience and expertise in relevant fields and be approved by the

Director of Environmental Protection (DEP). The environmeatal team shall provide
approved equipment necessary for carrying out the environmental qual:ty measurements.
Sufficient equipment, spare parts and any other necessary materials should be available

to ensure that the schedule of measurement is achieved at all specified tunes All

measurements shall be carried out by suitably experienced staff.

The monjtormg and audit works shall be carried out at regular intervals, The

enovironmental téam shall submit to the Works €hecker (WC) and DEP, and copy to the

Directpe’s*Representative if requested, the monitoring and audit schedules specifying

frequédcy, locations and trigger/action/target limits and event/action plans for approval

at the commencement of the Works. Any revisions or supplements to the above may be -

required to be carried out during the Construction Period.

For the pu@se of environmeantal monitoring and audit, the trigger/action/target (T/A/T)

limits are defiped as:-

(a) Trigger limits - The levels beyond which there is an indication of a -
' deteciorating ambient environmental quality for which a

typical response could be more frequent moaitoring.

() Action [imits - The levels beyond which appropriate remedial actions

may be necessary to prevent the environmental quality

Me K.l ROUTENCURRENT TS WAPPS TTH.OLY
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E' : from going beyond the Larget limits, which would be
[ unacceptable,

: (c) Target limits - The statutory limits stipulated in relevant pollutiog
— ’ : control ordinances, environmental quality objectives or
L Hong Koog Pladoing Standards and Guidelines beyond

which the works should not proceed without appropriate

remedial action, including a critical review of plant and
work methods. '

. 10.4.6 A suggested T/AST level action plan for dust is shown below at Table 10.4.6 for
o . guidance. The ultimate sanction for persistent breach of the target limit should be to stop
L. work until revised working practice has been agreed with the Director’s Representative, -

’

Table 10.4.6 Suggested T/A/T Level Action Plan for Dust

Event Action
i Enqvironmental Texm Countractor
L Trigger level is excoeded for one Repeat mezsurcment 13 3000 as possible,
sample -
(1 . .
} EHR Trigger level is exceeded for Repeat messurements,
e more than one consccutive sample | Notify the Works Checker. -
Notify Contractor,
f Actian level iz exceeded for one Repeat measurcment 23 3000 a3 possible.
b sample Natify the Warks Checker. . -
Netfy Contractor.,
Action level is exceeded for more | Incroase frequency of monitoring to daily. Review piant and methods,
than ane consesutive sample Notify the Works Checker. Submit proposals for reducing
Notify Contractor. dust to environments] team,
Require Contractor to make proposals to Implement remedial actions.
reduce dust,
Target level i§' excecded for onc Repeat metsurcment as soon a3 poszible,
BN ; sample ‘ Notify the Works Checker. -
J ) Matify Contractor,

Review plant and methads.

Target level is cxcccﬁ'od‘*for more Inercase frequency of monitoring to at least
Implement messarss o reduce

o than one sample daily. .
[ ; " | MNotify Contractar. dust immediateiy,
‘ Notify the Works Checker. Notify the WC, DEP and the
- Notify DEP. environmental tam of action
E Notify Director's Reprosentative., taken.
Require Contractor to implement imunediate

stopt o reduce dust

LoMe

10.5 Alr Quality
f t0.5.1 The eavironmental team shall, prior to the commencement of the coostuction works,
o . carry out baseline monitoring to determine the baseline (TSP) levels. The baseline
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10.5.2

10.5.3

10.6

10.6.1

10.6.2

10.6.3

10.7

10.7.1

monitoring shall be carried out for a period of at least two weeks, with measuremene
taken at designated locations and-to a schedu]e ao'resd with the WC and DEP,

Checking of baseline dust (TSP) levels shall be carried out by the eavironmeatal team gn
at feast four occasions during the year, at oot less than one ‘monthly intervals, for each
site. The checking shall be carried out when coastruction activities are not taking place,

Impact monitoring of | hour and 24 hour TSP levels should be carried out in accordance
with the recommendations given in Sections 4 and 27 of the Preliminary Environmental
Impact Assessment Report and the Detailed Environmental Impact Assessment Report, -
using equipment specified in Table 10.5.3 below, The monitoring schedule should be
detarmmed by the environmental team depending on the Contractor’s method of working
but as a guide; should be about 3 days per weak

Noise

* The environmental team shall, prior to the commencement of construction works, carry

out baseline monitoring to determine the ambient noise level. The monitoring shall be
carried out for a'period of at least two weeks, with measurements to be taken every day
at designated sites, and to a schedule agreed by the Director’s Representative in
consultation with the WC and DEP. From these measurements baseline noise levels in
L<q{30 min) shall be calculated.

Checking of baseline noise levels shall be carried out by the environmental team on at
least four occasions during the year. The checking shall be carried out when construction
activities are not taking place. At each location, the interval berween the monitoring shall
not be less than one month.

A schedule of proposed noise measurement times and sites shall be produced by the
environmental team on a monthly basis and submitted to the WC and DEP for agreement
at least two weeks before the scheduled period. The measurement frequency shall be at
least once per week. Coonstruction noise levels shall be recorded as the average of three
consecutive Leq(30 min) measurements, at each of the agresd sites. Where the Contractor_
has been g—ranted a permit to work during restricted hours, additional measurement in .
L.eq(5 min) shall be. taken during the restricted hours :

i 1o
b ¥

Water. Quality
o~

The environmental team shall, prior to the commencement of the construction works,
carry out baseline monitoring o determine the baseline water parameters including
turbidity, suspended solids, dissolved oxygen concentration (DO in mg/f) and dissolved
oxygen saturation (DOS ia %) at all the recommended monitoring stations, the locatioas
of which are to be agreed with the Directoc’s Representative in consultation with the WC :
and DEP, and using equipment specified in Table 10.5.3 below. The baseline monitoring |
should be carried out on 4 days per week, at mid-flood and mid-ebb, for 4 consecutive
weeks, All measurements shall be taken in situ and ac 3 water depths, namely, 1m below
water surface, mid-water depth and 1m above sea bed unless water depth is less than 5am,

in which case the mid-water depth measurement i* aot required.
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10.7.2

10.7.3

10.7.4

Checking of baseline for varigus water quality parameters shall be cacried out by the
environmental team on at least four occasions during the year, at not less than ope
monthly intervals. via contol stations for tracking the moving baseline conditions.,

The interval between each series (mid-ebb and mid-flood) of sampling shall not be less
than 36 bours. Two measurements at each depth of each station shall be taken. Where
the difference in value between the first and second reading of each set is more than 25%
of the value of the first reading, the readings shall be discarded and further readings shatl
be taken. For the purpose of evaluating the water quality, all values shall be depth
averaged. 7

The establishment of baseline moaitoring shall take into account the effects of seasonal

differences in air and water quality.

Table 10.5.3 List of Approved Equipment for Environmental Monitoring and Andit

Alr Quality
TSP level (1) US EPA-approved high volume dust sampler
(b} Dircet reading dust meter
The dust (TSP) levels shall be messured by the "High Volume Mcthod for total suspended )
particulates” as deseribed in Part 50 of Chapter 1 of Title 40 of the Code of Federal Regulations
of the USA,
Noize v

Noise level

The sound level meters used shall comply with the Intemational Electrotochnical Commission .
Publications 651: 1979 (type 1) and 804: 1985 (typc 1) specifications, 13 referred to in the Technical |
Memorandum ta the Noise Control Qrdinancs {(Cap. 400). )

-

Water Qualicy#

—
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(v} a temperature of 045 degree Celsius.

[t shall have = membrine electrode with wutomatic temperature compensation camplctc with 1 cabi
of not less than 30m in length, Suificient socks of spare electroder and cable shall be maintained -
replacement where nocessary. (YS[ model 58 meter. YSI 5739 probe, YSI 5795A submersible sy
with reel aad cable or similar approved) .

(2) Turbidity

&

The instrument shall be 1 poruable, weatherproof wrbidity-meesuring instrument complete with
cable, sensor 2nd comprehensive aperation manuals, Thé oquipment shall be operable from a DC
power source, [t shall have & photoclectric senzor capable of measuring turbidity between 0-1000
NTU and be complate with 2 cable at least 30m long. (Partech Turbidimeter Model 7000 3RP Mark
2 ar similar approved) . ,

possible after collection. Upon arrival a2 the laborstory, samples should be Hitered (with a vacuum
of less than 381 mm of Hg) tuwough pro-weighed Millepore matched pair filterx (for < 5 mg/l) or
pre-weighed Whatman GF/C filters (for > 5 mg/l} immedistely. A Millepore hand-operated
filtration asscmbly (with & vacuum of lcss then 15 inches of Hg) shall be used to flter the water
samples. Particulate collected oa the filter papers shall be stored at 5°C and be dried within 48 hours
in a drying oven 1z 103°C until constant weight is reached on two consccutive weighings, Filter
papers tken from the drying oven shall be coaled to eom temperaturs.in a desiceator prier o being
weighed, An accurate clectronic balance shall be used ta give a precision level of 0,01 mg.

(5) Temperature

A labortory standard certified mercury thermomcier with an accuracy of at least 0.5 degres Celsius.

A portablc battery-operated Echo Sounder which can cither be handled or affixed to the wark boat if

(1) Dissalved The instrument shall be 1 portable, weatherproof disalved oxygen measuring instrument comple
Ozxygen with cable, sensor, comprehensive eperation manuals, and be operable from a DC power 30Ure, -
Tt shall be capable of measuring:- [
{s) 2 dissolved oxygen level in the range of 0-20 mg/l and G - 200% saturation; and K

(3) Water Water samplet shall be taken by 2 water sampler consisting of a 3-litre transparent PYC cylinder the. 3
Sampler can be cffectively sealed with latex cups at both ends. The sampler shall have 1 positive latching
system o kecp it open and prevent premature closure until released by a messenger at the sclected —
water depth (Kahlsico Water Sampler No. 135WB203 or similar approved). _
(4) Suspended Water samples for suspended solids measurcment shall be collected n high density polythene battles,
Solid packed in ice (cooled to 5°C without being frozen) and delivered ta the laboratary 1 scon ax —

{6) Warter Depth _
the same vessel is to be used throughout the monitoring programme. {Scafarer 700 or sumilar
spproved)
LRV Co o : : L
= Mouitoring- instruments for water quality shall be re~calibrated at bi-mounthly intervals. .
10.8 Reports .
10.8.1 All monitoring should be recocded on daily record shests recording, inter alia, the L
following;- :
o) sampling point; 1
(if) sampling time;
(i) moaitored fevels; -
(iv) equiprment used; ..
{v) weather coaditions; -

MI.M:?:‘.ROUTEI\CUHE_‘(T“T}S-IL&??‘!“TFH.CL‘*
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[ 10.8.2
R 10.8.3
10.9

1

[ -J_
|

Y
i
L~

[~

(vi) activities being carried out on site.

The environmental team shall submit to the WC and DEP, no later than the 10tk day of
the month following the reporting period, 5 copies of an Environmental Monitoring and
Audit (EM&A) Report giving the dates and times of each series of measurements. The
details of the EM&A Report shall be in accordance with the specifications in Section
10.10. The actual measurements of each recording together with commeats on any
discarded or repeated measurements shall also be provided. All data shall be in both
printed and magnetic media forms, to an agreed format, and shall compare this with the
comparable baseline environmental quality parameter level and established T/A/T limits.
From this analysis, any necessary remedial measures are to be recommended by the
envuonmental team for unplementanon by the Franchisee,

All correspondence between the WC or the envu:omnental team and DEP shall be copied
to the Director’s Representative,

Envirommental Monitoring and Audit Manual
Six copies of a construction phase Environpmental Monitoring and Audit Manual

(EMAM) for each package of Works are required to be submitted to the WC and the
DEP for approval 3 months prior to the cornmencement of any construction works.

" The environmental team and the Franchisee shall carry out the works required in the

EMAM which shall incorporate, but not necessarily be limited to, Lhe following
requirements:-

-Purpose of the Manual

Background -

Including: Site detail and project description; peried and structure of project; EIA
Study; key issues studied in the EIA; main study findings; land lease
engineering conditions; environmental protection requirements in
Contract documents; etc.

Project Organisation

Including: Management structure; liaison & communications flowchart (internal
: and external); etc. '

Project Programme

Including:™ Sequence of project construction; Iocznou of Works Areas {oo-and off-
o Site); phasing.of Works; Temporary Works; summary of project data;
: etc.

Environmental Monitoring and Audit Requirements

Including: . Alr, noise and water quality - parameters; momtormcr locations;
baseline monitoring & audit; impact monitoring & audit; T/A/T levels;
T/A/T levels plans; recommended mitigation measures; compliance and
post-project audit follow-up procedures; regular and special report

procedures; etc.

Environmental Complaints Procedures
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Including: Summary of environmental inspections; remedial actions taken; status
' of the key eavirommental issues; status of environmental related licence .
/ permits obtainment; etc.

Appendices : .
Including: Appropriate charts of monitoring results and environmental quality [
' trends; appropriate drawings/tables of monitoring locations; sensitive
receiver locations; EIA implementation status etc. ]

SECTION 11 DRAINAGE REQUIREMENTS [

11.1

11,11

11.1.2

11.1.3

11.2

Drainage Impact d.ésfssment

The Preliminary Drainage Impact Assessment identifies the effects of the Base Desi;g'n on’
the low lying areas and recommends measures to eliminate the problems. Cutstanding
issues that need to be addressed in the future Detailed Drainage Impact Assessment are:,
also described. The Franchisee shall conduct at its own cost a Detailed Drainage Impaci
Assessment in accordance with the requirements of Anmex 3 and based on the
Construction Proposals to verify the results of and to supplement the Preliminacy:
Drainage Impact Assessment, prior to the start of construction works. Particular [
emphasis should be given to the effect of the construction of embankments upon existing
flood storage areas. The scope of and procedure and methodology for the Detailed-
Drainage Impact Assessment shall be agreed with and to the satisfaction of the Director’s [
Representative in consultation with the Drainage Services Department and the Franchisee
shall carry out as part of the Works any temporary or permanent mitigation measures .
agreed or determined by the Director’s Repr&sentatwe to be necessary. S

The Franchisee shall not commence construction of any part of the Works, except in

accordance with Clause 24 of the Project Agreement, prior to obtaining the agresmen

of the Director’s Representative in consultation with Drainage Services Department as t.
the implementation of mitigation measures for that part of the Works. In this respect the
Franchisee will be permitted to submit his Detailed Drainage Impact Assessment Repor [
in phases consistent with his intended construction programme and sufficient time mus.:
be allowed in the programme for the Director’s Representative to obtain the necessary
approvals of the relevant authorities. Any phasing of the Detailed Drainage Impac:
Assessment Report shall be agreed in writing, in advance, by the Director‘:fg:.[
Representative. ;

In relation to any Change, the Franchisee shall, unless otherwise agreed in writing wn
the Director’s Represeatative, assess the drainage impact of such a Change and unplemeut
appropriate measures as part of the Works to ameliorate the drainage impact of th™
Change (in the case of a Change proposed by the Fraachises, at his own cost). The scof
of and procedure and methodology for such assessment shall be agreed with and to the
satisfaction of the Director’s Representative and the measures to be implemented shall he _
as agreed with or determined by the Director’s Representative. For the avoidance (_
doubt, the cost of an assessment required as a result of a Government Change shall Be

borne by Government. . _ L

Drainage Interfaces

MK, nf:P:\ROUTES\CURRENT\lmlM.P‘Pﬁ“ﬂH.CL [
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96531 |Route 3 Constructlon-north of northern portal
Total blasting area 35508
Total general site area 156994
Crushing plant area 10125
Batching plant area 975
Total haul road length {fo crushing plant} 1775
Total haul road length (to batching plant) 1708
Total site area (north of chainage CH5600) - 85506

I

Blasting Area
1|Blastin
Volume rock blasted per day (cu.m) 7500|from Engineer
Number of blast per day 1|from Engineer

Volume rock per blast {cu.m)

7500([from Engineer

Depth of drill hole {m)

12.5|from Engineer !

Area of blast face (sq.m) 600|calculated
Moisture content (%) 3.5{from site investigation o
Mitigation efficlency (%) . 30| estimated mitigation efficlency using incombusiible steming and watering dropping surfaces
Mass dust per blast (kg) 39|calculated as in AP-42
E (kg/day) 39| calculated
2| Drilling
E (kg/Ma) 4.0000E-04 | from AP-42, wet quanry drilling, uniractured stone
E (kg/day) Blcalculated as in AP-42 -

Generai Slte Area

3|Load from excavator to dump truck

particle size multiplier

0.73{from AP-42

soft spoil silt content (%)

6.9 |from AP-42, Western surface coal mining, overburden

1.8|from AP-42, stone quarrying and processing

rock silt content (%)
average wind speed {m/s) 3.45]from LFS 1990-1992 wind data
drop height {(m) 3|from Engineer

soft spoil moisture content (%)

7.9|from AP-42, Westemn surface coal mining, overburden

rock moisture content (%)

3.5|from site investigation

shovel capacity

10|from Engineer

percentage rock (%)

20|estimated from malerial generation rate

E (kg/Mg)

1.4617E-04|clacufated as in AP-42

E {kgfday)

2|calculated

o~

End-tipping from dump truck




5 NTH_E4.XLS

particle size muttiplier 0.73|from AP-42
soft spoil silt content (%) 6.9|from AP-42, Western surface coal mining, overburden
rock sili content (%) 1.8lfrom AP-42, sfone quarrying and processing
average wind speed (m/s) 3.45from LFS 1980-1992 wind dafa
drop height (m) 3|from Engineer
soft spoil mojsture content (%) 7.9[from AP-42, Western surface coal mining, overburden
rock moisture content (%) 3.5/from site investigation e
truck capacity +10|from Engineer
percentage rock (%) 20| estimated from matetial generation rate
E (ka/Mg) 1.4617E-04 |claculated as in AP-42
E (kg/day)} 2icalculated
5|Bulidozing overburden
Number of dozer 4 from Engineer
soft spoil silt content (%) 6.9|from AP-42, Western surface coal mining, overburden
soft spoil moisture content (%) 7.9|from AP-42, Western surface coal mining, overburden

1.6

from AP-42, stone quarrying and processing

rock sitt content (%)
rock moisture content (%) 3.5|from site investigation
percentage rock (%) 20 |estimated from material generation rate

)

50

estimated

percentage of ime bulldozing (%)
mitigation efficiency (%) 50| estimated mitigation efficiency of twice daily watering
E{kgihr) - 1.62|calculated as in AP-42
E(kg/day) 18| caloujated :
6|Grading
number of grader 4|estimated
mean vahicle speed (km/hr) 8|estimated
mitigation efficlency (%) 50| estimated miligation efficiency of twice daily watering
E (kg/VKT) 0.31|calcufated as in AP-42
percentage of time grading (%) 50| estimated
E (kg/day} 59 calculated
7|Dump truck on unpaved site road
particle size multiplier 0.8|from AP-42
sitt content of road surface material (%) 5|estimated
mean vehicle speed (km/hr) 20 |reduced speed by speed control
mean vehicle weight (Mg) 40!/from Engineer -
mean number of wheel 10{from Engineer
number of days with >= 0.254 mm 120|from RO slatistics
mitigation efficiency (%) 70|estimated miligation efficiency of watering every 1.5 hrs
E (kg/VKT) 0.4561 |calcufated as in AP-42
B-2
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Average trip distance - to and fro (km} s 0.5|estimated

No. of vehicle trip per day 500|from Engineer

E (kg/day) 124 |calculated

8|8Site erosion
silt content (%) 6.9|from AP-42, Westemn surface coal mining, overburden

no. of day with >=0.25mm rainfall

120

from RO sitatistics

precentage time with > 5.4 m/s wind speed (%)

14.75

from LFS 1990-1992 wind data

percentage active operating area (%) 50|estimated
mitigation efficiency (%) 50 |estimated mitigation efficiency of twice daily watering
E (kg/day/hectare) 2.2400|calculated as in AP-42
E (kg/day} 35|calculated
Crushing Pjant
8{End-tipping from dump truck to crusher / stockpite
particle size muttiplier 0.73)from AP-42
rock silt content (%} 1.6!from AP-42, stone quarrying and processing
average wind speed (m/s) 3.45|from LFS 1990-1892 wind data
drop height (m) * 3|from Engineer
rock moisture content (%) 3.5!from site investigation
truck capacity 10|from Engineer
E (kg/Mg) 1,6664E-04 | claculaled as in AP-42
E (kg/day) 1l calculated
10| Primary crushing )
mitigation efficiency (%} 70| estimated mitigation efficiency of collecting dust through fabric filter
E (ka/Mg) 2.7000E-03 from AP-42
praduction rate (Mg/day) 7420|from Engineer
E {kg/day) 20|calculated
Batching Plant
11{Concrete batching .
mitigation efficiency (%) 70| estimated mitigation efficiency of collecting dust through fabric filter
E (kg/Mg} 1.5000E-02 |from AP-42
production rate (Mg/day) 1141|from Engineer
E (kg/day) 17| calculated -
Haul Road from Northern Portal to Toll Plaza -
12|Haui truck on unpaved haul road
particle size multiplier N 0.8{from AP-42

B3 .
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silt content of road surface material (%) §|estimated
mean vehicle speed (km/hr) 20|reduced speed by speed control
mean vehicle weight (Mg) 35|from Engineer
mean number of wheel ) 10{from Engineer
number of days with >= 0.254 mm 120|from RO stalistics
mitigation efficiency (%) 70| estimated mitigation efficiency of watering every 1.5 brs
E (kg/VKT) 0.4518|calculafed as in AP-42
Average trip distance - to and fro (km) ) 3.55|estimated
No. of vehicle trip per day 216|from Engineer
E (kg/day) e 348 calculated
13{Truck mixer on unpaved haul road
particle size multiplier 0.8/from AP-42
silt content of road surface material (%) 5|estimated
mean vehicle speed (km/hr) 20|reduced speed by speed control
mean vehicle weight (Mg) 20|from Engineer
mean humber of wheel 10| from Ehgineer
number of days with >= 0.254 mm 120|from RO stalistics
mitigation efficiency (%) 70 |estimated mitigation efficiency of watering every 1.5 hrs
E {kg/VKT} * 0.3054 |calculated as in AP-42
Average frip distance - to and fro (km) - 3.42|estimated
No. of vehicle trip per day 80|from Engineer
£ (kg/day) 83|calculated

Site North of Chalnage CH5600

14| General construction

50| estimated mitigation efficiency of twice daily watering

mitigation efficiency (%)

percentage active operating area (%) 50|estimafed
E (kg/dayfsq.m) 2.5866E-03 |calculated as in AP-42

E (kg/day) 221 | calculated
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96531 |Route 3 Construction-south of southern portal

North site area 26208

South site area 18452

Fixed crushing plant area 150

Batching plant area 400

Total hau! read length (from south site to fixed crushing plant) 480

Total haul read length (from sothern portal to fixed crushing planf) 338

Totat haul road length {from southern portal to batching plant) 748

Other site area . 82984

1(Blasting
Volume rock blasted per day {cu.m) 80000 cafculated from weekly extraction rate
Number of blast per day 1|from Enginesr
Volume rock per blast (cu.m) 80000 | from Enginesr

Depth of drill hole {(m)

10, frem Engineer

Area of blast face (sq.m)

8000 calctlated

Moisture content (%)

3.5|from sile investigation

30, estimated mitigation efficiency using incombustible steming and watering dropping surfaces

Mitigation efficiency (%)
Mass dust per blast (kg) 468| caiculated as in AP-42
E {kg/day) . 275| calcilatad
2| Drilling
E (kg/Mg) 4.0000E-04|from AP-42, wet quaity drilling, unfractured sfone
E (kg/day} 50| cafculated as in AP-42
3)Dropping from excavator to mobile crushers

particle size multiplier

0.73|from AP-42

material silt content (%)

1.6|from AP-42, stone quanying and processing

average wind speed (m/s}

3.36|from SHL 1990-1992 wind dafa

drop height (m)

3\from Engineer

material moisture content (%)

3.5|from site investigation

shovel capacity

10{from Engineer

1.6229E-04 |claculated as in AP-42

E (kg/Mg)
E (kg/day) 4| calculated
4| Primary crushing
E (kg/Mg) 9.0000E-03|from AP-42
production rate (Mg/day) 22714 | caleulated from weekly oxtraction rate
E (kg/day) 204 |calculated
6|Site erosion
silt content (%) 1.6|from AP-42, stone quanrying and processing

no. of day with >=0.26mm rainfall

120|from RO statistics

precentage time with > 5.4 m/s wind speed (%)

12.89|from SHL 1990-1392 wind data

N

parcentage active operating area (%)

50| estimated
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50| estimated mitigation efficiency of twice dally watering

mitigation efficlency (%)
E {kg/day/hectare) 0.4574| calcufafed as in AP-42
E (kg/day} 1|calculated
South Site
6| Blastin :
Volume rock blasted per day (cu.m) 80000 | caleufated from weekly extraction rate
Number of blast per day 1|from Engineer

Volume rock per blast (cu.m)

80000 | from Engineer

Depth of drill hole (m)

10| from Engineer

8000| caleculated

Area of blast face (sq.m}
Moisture content {36} 3.5|from site investigation
Mitigation efficiency (%) vz e 30| estimated mitlgation efficiency using incombustible steming and watering dropping surfaces
Mass dust per blast (kg) 468| calculated as In AP-42
E kg/day) 193{calculated
7|Drilling
E {kg/Mg} 4.0000E-04{ from AP-42, wet quarnry drilling, unfractured stone
E (kg/day} - 35|caleulated as in AP-42
B|Bulldozing overbuirden

Number of dozer

2lfrom Enginser.

materjai silt content (%)

1.6ifrom AP-42, stone quatrying and processing

material moisture content (%)

3.5!from site Investigation

percentage of time bulldozing (%6)

50| estimatad

mitigation efficiency (%)

50/ estimated mifigation efficiency of twice daily watering

0,90 caloulated as in AP-42

Efkg/hr)
E(kg/day)

22{calcuiated

Load frem excavator to haul truck

particle size multiplier

0.73) from AP-42

material silt content (%)

. 1.6|from AP-42, stone quanying and processing

average wind speed (m/s)

3.36 from SHL 1990-1992 wind data

drop height (m)

[

from Engineer

material moisture content (%)

3.5{from site investigation

shovel capaclty

10{from Engineer ) .

1.6229E-04 | claculated as in AP-42

E {kg/Mg)

E {kg/day) 2| calculafed
10{Haul truck on unpaved site road

particle size multiplier 0.8 from AP-42

silt content of road surface material {%) 5| estimated

mean vehicle speed (km/hr)

20| reduced speed by speed control

mean vehicle weight {Mg) I

35| from Engineer

mean number of wheel

10| from Enginesr

number of days with >= 0,254 mm

20| from RO stafistics

70| estimated mitigation efficiency of watering every 1.5 hrs

mitigation efficiency (%)

B-6
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E (kg/VKT) 0.4518 | caleulated as in AP-42
Average trip distance - to and fro (km) 0.1 | estimated
Mo. of vehicle trip per day 571 |from Enginser
E {kg/day) < 26{calcufated
11]Site erosion
silt content (%) 1.6|from AP-42, stone quarrying and processing
no. of day with >=0.25mm rainfall 120|from RO stafistics
precentage time with > 5.4 m/s wind speed (%) 12,99 |from SHL 1990-1992 wind data
percentage active operating area (%) 50| estimated
mitigation efficiency (%) 50| estimated mitigation efficiency of twice dally watering
E (kg/day/hectare) 0.4574 | calculated as In AP-42
E (kg/day) 1|calculated
Fixed Crushing Plant
42|End-tipping from haul truck to erusher
particle slze multiplier 0.73|from AP-42
rock siit content (%) 1.8|from AP-42, stone quarrying and processing
average wind speed (m/s) 3,36 froin SHI. 1980-1992 wind data
drop height (m) 3|from Engineer
material moisture content (%) 3.5|from site investigation
truck capacity 10|from Engineer
E (kg/Mg) . 1.6229E-04 | claculated as in AP-42
E (kg/day) 3icalctlated
13| Primary crushing
mitigation efficiency (%) 70| estimated mitigation efficiency of colfecting dust through fabrie fitter
E (kg/Mg) 2.700CE-C3{from AP-42
production rate (Mg/day) 19200|from Engineer
E (kg/day) 52| calculated
Batching Plant
14|Congretea batching
mitigation efficlency (%) 70| estimated mitigation efficiency of cellecting dust through fabric filter
E (kg/Mg) 1.5000E-02 | from AP-42
production rate (Mg/day) 3424 |from Engineer
E (kg/day} 51| calculated
Haul Road from South Site to Fixed Crushing Plant
15| Haul truck on unpaved haul road
particle size multiplier 0.8!from AP-42
silt content of road surface material (%) 5| estimated
mean vehicle speed (km/hr) 20|reduced speed by speed control ~
mean vehicle weight (Mg) 35\from Engineer
mean humber of wheel 10! from Engineer
number of days with >= 0.254 mm 120! from RO statistics
mitigatlon efficiency (%) 70| estimated mitigation efficiency of watening every 1.5 hrs
E (kg/VKT) 0.4518| calculated as in AP-42
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Average trip distance - to and fro (km) 0.96| estimated
No. of vehicle trip per day 571|from Engineer
E (kg/day) 248 calcufated
Haul Road from Southern Portal to Fixed Crushing Plant
16 |Haul truck on unpaved haul road
particle size multiplier ' 0.8(from AP-42
silt content of road surface material (%) 5| estimated
mean vehicle speed (km/hr) - = 20| reduced speed by speed control
mezn vehicle waight (Mg) ._35|from Engineer
mean number of whee| 10| frem Engineer -
number of days with >= 0,254 mm e 120|from RO statistics
mitigation efficiency (%) 70| estimated mitigation efficlency of watering every 1.5 hrs
E (kg/VKT) 0.4518| ealcuijated as in AP-42
Average trip distance - to and fro (km) 0.68 | estimated
No. of vehicle trip per day 240\ from Engineer
E (kg/day) 73 |calculated
Haul Road from Southern Portal to Batching Plant
17| Truck mixer on unpaved haui road
particle size multiplier . 0.8|from AP-42
silt content of road surface material (%) 5| estimated
meah vehicle speed (km/hr} 20| reduced speed by speed control
mean vehlcle weight (Mg) 20|from Engineer
mean aumber of whesl e 10| from Engineer
number of days with >= 0.254 mm 120|from RO stafistics
mitigation efficiancy (%) 70| estimated mitigation efficioncy of watering every 1.5 brs
E (kg/VKTY e 0.3054 | caleulsted as in AP-42 -
Averago trip distance - to and fro (km) 1.50} estimated
No. of vehicle trip per day 120|from Engineer
E (kg/day) 55| calculsted
Other Site Area
18| General construction
mitigation efficiency (%) 50 |estimated mitigation efficiency of twice daily watering
percentage active operating area (%) 30| esfimated
E (kg/day/sq.m) 1.5519E-03 | calculafed as in AP-42
E {kg/day) 129 calculated
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