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Parsons Brinckerhoff Maunsell Consultants ’ Central Kowloon Route Study
1 INTRODUCTION
1.1 Background

Improvements to increase traffic capacity on the East-West routes across Kowloon were
proposed in The Second Comprehensive Transport Study (CTS-2), completed in 1989. Other
studies, The Central Kowloon Traffic Study and the West Kowloon Reclamation Transport
Study, concluded later that the additional East-West capacity would be required by 2001 even
with the CTS-2 proposals in operation, particularly since major developments were envisaged
by Metroplan in both West and East Kowloon. A new dual two lane urban trunk route, the
Ceniral Kowloon Route was proposed in the West Kowloon Reclamation Transport Study as
an alternative to upgrading existing routes.

The Central Kowloon Route will connect the West Kowloon Expressway through the centre
of Kowloon (in tunnel) to the planned North-South Highway in To Kwa Wan. The primary
function of the Central Kowloon Route is to provide a trunk road across the centre of
Kowloon and leave ground level roads to deal with the traffic within broad metro districts,
The Central Kowloon Route will form a vital strategic link across Kowloon. The proposed
alignment is shown in Figure 1. The construction programme is estimated to be
approximately 4 years.

During the initial design stages of the project, the potential environmental impacts associated
with the development of this major road scheme were considered to assist with decisions
regarding selection of horizontal and vertical route alignment. Initial proposals were for an
elevated road running from Kings Park to the Yau Ma Tei Interchange. However, in view
of environmental and planning considerations, the decision was made to use cut-and-cover
tunnel through West Kowloon. By selecting this route alignment and cut-and-cover tunnel
design for the Central Kowloon Route, environmental impacts were minimised over the long
term.

The option of an open road section through East Kowloon from Ma Ta Wai Road was also
considered, but did not receive support from Government Departments. The eastern tunnel
portal and toll plaza area will be located on the To Kwa Wan Reclamation.

1.2 Study Requirements
The Study Brief required the following objectives to be achieved:
* description of the proposed developments and related facilities for their development;
* identification and description of the elements of the community and environment
likely to be affected by the proposed development;
* minimisation of pollution and nuisance érising from the development and its operation
and environmental disturbance during construction and operation of the project;
EA Executive Summary 1
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1.3

identification and evaluation of the net environmental impacts and cumulative effects
expected to arise during the construction and operation of the development in relation
to the existing and planned community and neighbouring land uses;

identification of méthods, measures and standards to be included in the design, which
may be necessary to mitigate these impacts and reduce them to acceptable levels;

recommendations for environmental monitoring and audit requirements necessary to
ensure the effectiveness of the environmental protection measures adopted;

* identification of any additional studies which may be necessary to fulfil the objectives
or requirements of this Environmental Assessment,

Environmental Legislation

The Air Pollution Control Ordinance provides powers for controlling air pollutants and
defines a number of Air Quality Objectives (AQQ). In relation to construction dust impacts,
AQOs stipulate that the concentration of total suspended particulates (TSP) should not exceed
80 ugm™ (annual average), 260 pugm™ (24-hour average) and a non-statutory guideline of 500
pgm® (1-hour average) is also adopted. In relation to operational impacts, the critical
pollutant is nitrogen dioxide (NO,). AQOs stipulate that 80 ugm™ (annual average), 150 pgm™
(24-hour average) and 300 pgm™ (1-hour average) should not be exceeded.

The Noise Control Ordinance provides the statutory framework for noise control. The Noise
Control Ordinance defines statutory limits which will apply to the construction of the Central
Kowloon Route

Three technical memoranda are made under the Noise Control Ordinance. These define the
technical means for the assessment of noise. Together, the Noise Control Ordinance and the
technical memoranda provide a mechanism for assessing noise levels and the statutory power
to control noise. Under the terms of the Noise Control Ordinance, construction activity is not
restricted during the period 0700-1900 hours, but is restricted for the whole day, evening and
night on Public Holidays and Sundays. The Environmental Protection Department has
suggested a daytime construction noise limit of 75 dB(A) [L., ¢s.um]-

There are no statutory controls on traffic noise, but the Hong Kong Planning Standards &
Guidelines state that the traffic noise level at the facade of residential building should not
exceed 70 dB(A).

DESCRIPTION OF THE ROUTE ALIGNMENT

The Central Kowloon Route will connect in the west with the West Kowloon Expressway and
the Reclamation Primary Distributor (Road P1). The eastern end will have connections with
the North South Highway, To Kwa Wan/Hung Hom and new routes serving Kowloon Bay

EA Executive Summary 2
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3.1

Reclamation with a possible connection through to a long term route from Tseung Kwan O.
The selected alignment runs elevated from the Yau Ma Tei Interchange dropping to the portal
of the cut-and-cover tunnel to the west of the West Kowloon Corridor. This tunnel section
will run under Tung Kun Street, joining the driven tunnel at Kings Park. The tunnel advances
to Ko Shan Park where the route continues in cut-and-cover tunnel to emerge onto the To
Kwa Wan Reclamation to the south of Hoi Sham Park. The toll plaza will be located here.
The road then joins to the interchange with the North South Highway.

CONSTRUCTION IMPACTS, MITIGATION AND MONITORING
Air Quality

The greatest potential air quality impact during the construction of the Central Kowloon Route
will result from dust emissions. A number of possible dust sources were identified including
demolition of existing buildings, site preparation, excavations, wind erosion of works areas,
material transfer to and from trucks and vehicle/plant movements on unpaved roads and over
the works areas.

Dust impacts arising from construction work were estimated using computer dispersion
modelling techniques and compared with the Air Quality Objectives and guideline criteria.

In West Kowloon, the guideline 1-hour average dust concentration of 500 pgm™® may be
exceaded at the Six Streets Redevelopment Scheme. However, long term meteorological data
from the Royal Observatory show that conditions leading to potential exceedances will be
rare. Also these conditions will not necessarily coincide with maximum levels of construction

activity.

" In East Kowloon the guideline concentration may be exceeded around the portal area if there

are no controls on dust emissions, particularly from the concrete batcher. However, if
reasonable controls are adopted, nuisance should be reduced significantly.

Demolition activities, a potential source of dust, will take from 2-3 months to complete.
Quantification of demolition dust impacts was not undertaken because a suitable assessment
methodology is not available. However, due to the confined nature of the area and the need
to demolish blocks adjacent to structures that will remain, the demolition will have to be
carefully controlled. Buildings will require comprehensive shrouding for safety reasons, which
will have the benefit of significantly controlling dust emissions.

The construction of cut-and-cover tunnels and the toll plaza will also potentially create high
levels of dust. It is recommended that mitigation measures such as watering of exposed
surfaces, tarpaulin coverings, screening and enclosures are adopted where practical. These
will be in the form of contract clauses for dust reduction, monitoring and audit.

EA Executive Summary 3
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3.2

Noise Impacts

The Central Kowloon Route will be constructed through the densely populated residential
areas of west and east Kowloon. No percussive piling is required for the construction of this
route. The main sources of existing noise in these areas are a combination of traffic and
aircraft noise.

A background noise monitoring program was undertaken to determine the existing noise
levels in the West and East Kowloon urban areas. The 5 minute L., was monitored at a
number of locations, Results indicate that noise levels are around 80 dB({A) close to the major
roads, and around 70 dB(A) in the urban areas not directly subject to traffic noise. Noise
levels of around 60 dB(A) were measured at Ko Shan Theatre and on the To Kwa Wan
Reclamation,

Demolition along the cut-and-cover tunnel corridor will last 2-3 months. Typically, the
method used is to break the building from the top using a hydraulic breaker placed on the
roof. Waste is then hauled off site for disposal. There may be use of occasional use of cutting
equipment. Nuisance essentially occurs from operation of the hydraulic breakers, which have
a Sound Power level up to 122 dB(A). Other demolition techniques are available, such as
using hydraulic shears and grabs. These are available in Hong Kong, but their use is not
widespread. The use of such equipment is recommended.

Tt is likely that buildings close to the construction area will experience nuisance due to the

proximity of the construction plant. However, the activities move along the corridor length
so residents should not be exposed to high noise levels for long periods of time.

Although there are no statutory controls on daytime construction noise, it is desirable to
minimise the noise. The main bulk of the construction activity for the cut-and-cover tunnel
will be conducted underneath the roof slab, so noise impacts will be effectively mitigated.
Whilst the noise impacts will be relatively short-term, efforts should be made to reduce noise
Jevels to the minimum practicable,

Techniques available for reducing noise from construction activities include the following;
employment of silenced and supersilenced equipment, employment of quieter techniques {eg.
shears and grabs for demolition), acoustic screening of individual plant items to reduce noise
at source, acoustic screening of receivers from direct line of sight of construction activity and
operational limitations imposed on the contractor in the form of contract clauses including a
noise monitoring programme.

The three schools adjacent to the construction corridor in West Kowloon require special
consideration. The original proposal was to reprovision the schools to a nearby site.
However, this did not meet with the requirements of the Director of Education. A number
of measures were identified to minimise impacts at the schools. It is proposed to schedule
work during vacations where possible, and avoid work during examination periods. The
Highways Department has indicated that acoustic insulation will be provided.

EA Executive Summary 4
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33

34

Water Quality Impacts

Within the immediate vicinity of the tunnel the main sensitive receiver is the marine water
in Victoria Harbour.

During the construction phase site runoff could contain suspended solids. These can cause
chemical, biological, physical and aesthetic impacts on marine water. These effects
subsequently could lead to ecological impacts on marine fauna. The use of bentonite for
tunnel support also presents potential impacts on water bodies because of loss through
accidental spillage. However, good working practices should minimise this risk. '

The key environmental issue in relation to water quality is the prevention of chemicals,
sewage, and solids derived from excavation and fill materials from entering the harbour water
via the drainage system. Precautions will be taken so no major spillages will occur. Large
volumes of fuel, oil, paint and other chemicals used on the construction sites should be stored
in properly secured containers, and kept within bunded areas. Uncontrolled discharge of
waste water should be avoided. Effluent should be channelled to a public sewer. To minimise
volume of solids from construction sites entering receiving water prior to and during the
construction of paved surfaces, all the runoff from the sites including concrete batching plants
should be channelled to a series of sediment traps or basins.

Solid Waste

The main wastes arising during construction include demolition waste, excavated waste from
tunnel sections, employee domestic waste and maintenance and repair waste.

Building demolition waste typically consists of concrete (20%), reinforced concrete (33%),

- dirt/soil/mud (12%), rock/rubble (12%), ferrous metal (3.5%) and other miscellaneous
components, Currently the only recycled material is ferrous scrap, usually in the form of
reinforcements bars which has a secondary market in Hong Kong. There are no existing
markets for other materials, or facilities for separation, The majority of the waste is
landfilled. Environmental Protection Department has stated that it is expected that most
construction waste, after sorting at source, will be disposed of at public dumps after full
implementation of the Construction Waste Diversion Scheme,

There will also be a significant quantity of excavated fill or rock from construction of the
tunnel sections. The section of driven tunnel, running from the Kings Park eastwards to Ko
Shan Road Park, will give rise to approximately 300,000 m® of excavated rock, However,
this should be considered a resource rather than a waste and may be utilised directly as land
borrow material or further processed as aggregate. Recent attempts have been made to match
the needs of contractors requiring fill and those seeking disposal locations, but these have
proved problematic, particularly with respect to timing. It is likely that the material from the
Central Kowloon Route driven tunnel will be disposed of in public dump sites.

EA Executive Summary 5
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3.5

4.1

A possible tunnel spoil disposal option is to use the material to form a small reclamation in
Kowloon Bay as an advance reclamation to the Kowloon Bay Reclamation. The reclamation
would be approximately 3 hectares. There are environmental benefits in terms of noise,
because of the reduction in haul vehicles using local roads.

The shallower cut-and-cover tunnel sections will also give rise to a significant quantity of
excavated material. This will comprise old reclamation fill of variable quality.
Cut-and-cover construction technique involves excavation of the tunnel section with the area
above the tunnel roof backfilled to ground level. Depending on the construction techniques,
sections for the diaphragm walls may need to be excavated, The surplus fill excavated is
estimated to be approximately 140,000 m®. Depending on the quality of the excavated
material, it may also be disposed of to public dump sites.

The quantities of maintenance and repair wastes generated are not likely to be significant, but
may include potentially hazardous materials such as waste fuel, lubricants, or cleaning
solvents. The contractor will be responsible for the disposal of hazardous materials and
chemical waste and will also need to comply with the requirements of the Dangerous Goods
Ordinance and the Chemical Waste Regulations (under the Waste Disposal Ordinance).

Control of littering by workforce should be promoted through better site management and
adequate disposal facilities on site and this will facilitate the sorting/recycling of construction
waste at source.

YVisual Impact

There would be significant visual impact on the residents and users of the neighbouring
buildings and streets from the loss of building, the excavation and engineering works and the
reconstruction of the buildings. This impact would be limited to the construction period and
no significant long term impact is anticipated once reconstruction is completed.

OPERATIONAL IMPACTS, MITIGATION AND MONITORING

Air Quality

The emission of pollutants from the vehicular tunnel through the tunnel portals and the tunnel
vent shafts has been regarded as an environmental problem. An impact assessment was taken

to identify the extent of impact to the surroundings and provide an air quality guideline for
the future development of the reclamation areas at the two portals.,

‘During the year 2011 peak hour it is predicted that approximately 60% of the vehicles using

the Central Kowloon Route will be goods vehicles. The emission of nitrogen oxides, NOx,
was determined to be the major issue for air pollutants when compared with carbon monoxide
and particulate emissions.

EA Executive Summary 6
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4.2

Three exhaust vent shafts will be installed to discharge all the tunnel vitiated air to the
ambient by vertical vent stacks. One vent stack will be located at each tunnel portal and the
third one will be located at the Fat Kwong Street Temporary Housing Area near the middle
of the tunnel.

Air dispersion modelling was carried out to predict the operational air quality impacts due to
the vent stack emissions and the surface roads emission’s at the two portal areas.

None of the identified permanent and non-permanent Air Sensitive Receptors on the existing
land near the west and east portals nor near the Fat Kwong Street ventilation building will be
exposed to pollutant concentrations exceeding the limit of the Hong Kong Air Quality
Objectives (AQQOs). Neither mitigation measures nor redevelopment restrictions are required
in view of the operational air quality impacts.

The operational air quality impacts on the West Kowloon Reclamation near the west portal
will be within the AQO acceptable levels. It is estimated the future development in the area
will not be restricted by the air quality impact due to operation of the Central Kowloon
Route.

Some areas within 20 metres of the main roads on the reclamation at the east portal will
exceed the 1-hour NO, exposure limit, These areas will also be exposed to high noise levels
from road vehicles, however, most of the areas near the east portal are within the acceptable
AQO levels. The future development planning in the vicinity of the east portal, especially
that in the South East Kowloon Development Statement, should take the air quality
requirement into account.

The ventilation stacks should be designed higher than the surrounding structures within a 100
metre radius to avoid downwash. Downwash can cause pollutants to be concentrated on the

‘ ground from the stack vortex; this can be reduced by a higher discharge velocity. It is

necessary to ensure that the height of the ventilation stack is aesthetically acceptable.
Noise

For most of its length, the Central Kowloon Route will be in tunnel and hence will have no
adverse noise impacts on receivers. The use of cut-and-cover tunnels through West and East
Kowloon virtually eliminates potential traffic noise nuisance in these areas. The potential
problem areas are around the tunnel portals and approach roads to the west and east
interchanges, where existing and planned receivers may be adversely affected by noise.

A background noise monitoring program was therefore undertaken as part of this study to
measure noise levels on the To Kwa Wan reclamation. These levels were relatively low with
L.; o mn 10 the range 50-65 dB(A). In West Kowloon, however, noise levels at the future
residential zoned area on the new reclamation will also be subject to noise from the major
roads in the area, particularly Road D1, the Yau Ma Tei interchange and the West Kowloon
Corridor. Background noise monitoring (as undertaken for the West Kowloon Corridor

EA Executive Summary 7
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4.3

4.4

Study), at the Yau Ma Tai Catholic Primary School showed that the day time L., 40, Was
in the range 75-82 dB(A) and the Loy 10wy Was 87 dB(A). The West Kowloon Expressway
Environmental Assessment indicated that areas of land to both the north and south of the
interchange, between the West Kowloon Expressway and the West Kowloon Corridor, may
be subject to facade noise levels above the Hong Kong Planning Standards & Guidelines
guideline limit.

Predictions show that the Central Kowloon Route will have no noticeable impact on noise
levels at the Six Streets Redevelopment Scheme in West Kowloon. The noise contribution
from the Central Kowloon Route to the residential zoned area on the reclamation is, however,
potentially in exceedance of the Hong Kong Planning Standards & Guidelines criterion (70
dB(A)), although only over a very small area and only at higher floor levels. This can
therefore easily be mitigated through the use of non-sensitive buildings to protect future
residents or through provision of a pervious road surface should this be considered necessary.

The assessment demonstrates that there should be no adverse noise impacts at sensitive
receivers in East Kowloon, provided some mitigation is provided either in the form of a 5
metre high barrier north of the road, or pervious road surfacing. No indirect remedies such
as provision of building insulation or air conditioning are anticipated.

Ventilation building noise is subject to the terms of the Noise Control Ordinance. Hence,
there are noise criteria that must be met as a statutory requirement. The required criteria will
form part of the specification for the design and construction of the facilities.

Water Quality

The quantity of pollutants present in Central Kowloon Route runoff will not be expected to
be different from those found in any other urban runoff. The discharge of this runoff would
be unlikely to produce any quantifiable adverse effects. The dangerous material generated
from spillage from road traffic accidents would be anticipated to be infrequent, but is difficult
to predict and assess. Its impact would depend on the quantity and composition of any
spillage.

The key concern of minimising water quality impacts on marine water course in the operation
phase would be the prevention of chemicals and suspended solids from escaping into the
water. Sumps normally are installed as part of tunnel drainage system to collect water flowing
from the tunnel.

Solid Waste

Solid waste generated during the operation of this facility is not considered significant.

EA Executive Summary 8
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4,5  Visual Impact

In the section between Yau Ma Tei at Nathan Road and Ko Shan Park, the proposed route
would be in twin driven tunnels and would have no effect on the townscape or visual impact
of the areas above. The only structure in this area would be the ventilation building sited at
Fat Kwong Street. The design of the proposed ventilation building is largely dependant on
the nature of the future residential development in the area and the future playing fields. It
should be designed as an architectural feature to integrate it into the surrounding building

form. At a more detailed stage, however, it would be important to consider the composition

of the building elements and its appearance on the skyline.

The Ko Shan Park space should be reconstructed in its present layout of footpaths, seating
areas and planting beds, with the use of some semi-mature trees to increase the immediate
impact of the replacement planting, to compensate for those that would be lost. There should
be no long term visual impact in the park area.

There will be views from the existing buildings to the north and west of the area of the tunnel
portal and toll plaza, although the portal and plaza will be set well down below ground levels
and seen against a backdrop of the reclamation development. Dense tree and shrub planting
is proposed in the areas immediately around the new roads and on the embankments of the
roads leading to and from the tunnel. This is required in order to screen future ground level
views from the reclamation side, to break up the extent of the hard paved road space and to
provide a suitable landscape setting for the road.

A temporary toll plaza sited to the north of the proposed route will cut across the corner of
the existing Hoi Sham Park, requiring a small landscape strip and ornamental wall to be
removed. These works will not affect the facilities within the park, but will have a significant

. visual impact on its users. It is proposed that the temporary plaza is bounded by a temporary
decorative wall, which should effectively screen the whole of the plaza.

5 CONCLUSIONS

During the initial stages of the project, decisions concerning alignment and design considered
environmental issues. The decision to use cut-and-cover tunne! through West Kowloon rather
than an elevated road from Kings Park to the Yau Ma Tei interchange has facilitated
environmental planning. This alignment will have greater short term impacts during the
construction phase but in the long term the Central Kowloon Route will not cause
environmental impacts or planning blight in West Kowloon.

The long term environmental impacts from the Central Kowloon Route can be mitigated to
avoid adverse consequences. The main impacts of dust and noise levels occurring during
construction will require mitigation. '

EA Executive Summary 9
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In West and East Kowloon, there could be high levels of dust generated, with some
residential properties subject to occasional exceedances of the recommended limit. However,
these occurrences will be rare and can be minimised by the adoption of standard good
working practices by the contractor. These will be enforced through contract requirements
and monitoring.

The diaphragm wall technique for construction of the cut-and-cover tunnel has environmental
advantages over the sheet piled method. As the main noise impacts will arise from the
construction of the cut-and-cover tunnel sections, the diaphragm wall technique, as opposed
to the sheet piling method, is preferred on the basis of noise impacts. Much of the excavation
and concreting will take place below the top slab, thus containing dust and shielding receivers
from plant noise.

Whilst high maximum noise levels may be experienced at some receivers as a result of
construction of the cut-and-cover tunnel, these levels will be infrequently experienced. In
addition, many of the receivers affected by construction in West Kowloon are well shielded
from noise impacts because of the high building density and orientation of the facades. In
West Kowloon, it has been estimated that noise levels greater than 75 dB(A) may be
experienced for up to 76 days at the worst affected receivers, and for up to 70 days in East
Kowloon. Efforts should be made to reduce noise to the minimum practicable level through
noise control specifications in the construction contract and the use of quiet equipment and
acoustic shielding of certain plant. The schools on Tung Kun Street will be provided with
acoustic insulation.

Operational noise impacts from the operation of the Central Kowloon Route have been
virtually eliminated by the decision to use cut-and-cover tunnels through East and West
Kowloon. At the West Kowloon Reclamation, future background noise levels will be high
because of the major roads in the area. The additional contribution from the Central Kowloon
Route may cause a slight constraint at the area zoned for residential use, but this can be
mitigated through suitable building design or the use of pervious road surfacing. At East
Kowloon, the position of the administration and workshop buildings provide effective
shielding to the existing sensitive receivers south of the tunnel. To the north there may be a
requirement for a noise barrier or to surface the road with pervious macadam. '

None of the identified permanent and non-permanent sensitive receivers on the existing land
at the west and east portals or near the Fat Kwong Street Ventilation building will exceed the
AQO limits. Mitigation measures will be integrated into the design of the ventilation facilities
although development restrictions may be required at the east portal.

EA Executive Summary _ 10
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