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1 INTRODUCTION 

The Hong Kong Government's 
Second Comprehensive Traffic Study 
(1989) identified the need for a 
fl yover linking Lung Cheung Road 
with the Clearwater Bay Road in 
Kowloon to ease present and improve 
future traffic movements in the area 
(Figure I) . A Project Steering Group 
(PSG) was convened by Government 
in 199 I to assist in planning this 
flyover and proposed three possible 
ali gnments which are referred to 
herein as Options A, Band C. Each 
a lternative flyover is a two lane 
single carri ageway road with a 
practical traffic capacity of 12,300 
vehicles per day. 

In keeping with the recommendations 
of the Environmental Protection 
Department a focussed environmental 
impact assessment (EIA) was 
proposed for each alignment to assist 
the PSG in reaching a conclusion on 
the optimum alignment. 

Peter Fraenkel BMT (Asia) Ltd in 
association with Enpac Lld and Urbis 
Travers Morgan Ltd were 
commiss ioned by the Highways 
Department, Kowloon Region , to 
undertake the EIA and produce a 
Final Report outlining its findings 
and recommendations. 

This booklet summarises the Final 
Report and presents a comparative 
assessment of the adverse 
environmental impacts of the 
proposed alternative flyovers during 
both construction and operational 
phases. Appropriate mItIgation 
measures are recommended for each 
phase. These assess ments together 
with cost estimates lead to a 
recommendation as to the preferred 
options. 
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Figure 2 - Study Area 
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2 THE STUDY AREA 

2.1 Site Description 

The study area encompasses an 
Urban Area within the Wong Tai Sin 
District of East Kowloon including 
the Choi Hung and Ping Shek Estates 
and the south western section of the 
Choi Wan Estate. 

The Lung Cheung Road and 
Clearwater Bay Road corridor bisects 
the study area in the east-west 
direction. Located to the north of the 
road corridor and in the western 
sector of the study area are the Hung 
Sean Chow College, the Hammer 
Hill Sports Complex and a site 
reserved for a future Urban Council 
(UC) Leisure pool complex. Ngau 
Chi Wan Village which is in the 
centre of the study area, compri ses 
a mixture of residential structures 
with a component of commercial uses 
located mainly along the Lung Chi 
Path. A private residential 
development, Bayview Gardens, is set 
against the backdrop of Hammer Hill 
and lies north of the village. St. 
Joseph 's Home for the Aged flanks 
the village on its east side, north of 
Lung Chi Path. A number of medium 
and high rise developments are 
located south of Lung Chi Path 
including the UC Ngau Chi Wan 
Complex. Ping Shek and Choi Hung 

Estates are located to the south of the 
road corridor. Hammer Hill Green 
Belt is dominant to the north in the 
Study Area. Choi Wan tower block 
estate is visible to the northeast. 

2.2 Site Constraints 

Constraints which affect the flyover 
alignment options include: 

a central core of vi llage houses 
and commercial outlets 
a Refuse Collection Point (RCP) 
and public Lavatory 
preservation of open spaces and 
existing trees 
a small sitting out area centred 
around a shrine 
the Home for the Aged 
MTR installations 
Proposed MTR redevelopment at 
Ping Shek estate 
a Water Supplies Department 
(WSD) pumping station 
a UC sports complex 
hillside green belt area 

The Study Area and the route of 
Options A, Band C are shown on 
Figure 2. 
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2.3 Route Description 
All routes start and end at the same 
locations in Lung Cheung Road and 
Clearwater Bay Road. The three route 
alignments are specified and outlined 
in drawings supplied by the Transport 
Department as documents on which 
the EIA should be based. 

Route Option A is 985 metres long 
and passes through Ngau Chi Wan 
Village and close to Lung Chi Path. 

Route Option B is 983 metres long 
and simi lar in alignment to Option 
A except it veers further north when 

passing through Ngau Chi Wan 
Village. 

Route Option C is the longest route 
at 1090 metres and crosses the lower 
slopes of Hammer Hill and bypasses 
Ngau Chi Wan Village. 

The alignments for Option A, Band 
C are as shown on plan in Figure 2 
and pictorially in Figures 3, 5 and 6. 

The estimated construction time is 
approximately 21 months for 
whichever option chosen. 
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3 OBJECTIVES AND KEY 
ISSUES 

This study identifies and evaluates the 
current and projected environmental 
impacts for the year 20 II due to 
existing and proposed roads and 
landuses. Likely environmentally 
'sensitive receivers' are identified and 
mitigation measures where feasible are 
recommended for each Option. 

A 'sensitive receiver ' is a receiver 
considered sensitive to given impacts 
from changes in noise or air quality, 
vibration, landuse, visual or landscape 
impacts. 

3.1 Objectives of EIA Study 

The objectives of the EIA are as 
follows. It 

assembles information on the 
background to the Project. 
assesses the environmental impact 
should a flyover not be 
constructed . 
assesses the existing and future 
planned landuses and the 
implementation of Planning 
Policy. 
assesses the impact of constructing 
Options A, B or C on the basis 
of the Key Issues (see paragraph 
3.2). 
evaluates and recommends 

mitigation meas ures where 
necessary. 
estimates the cost of constructing 
route Options A, Band C with 
or without mitigation measures. 
proposes an optimum alignment 
and the recommended mitigation 
measures. 

3.2 Key Issues 

The Study Brief outlines the Key 
Environmental Issues requirin g 
consideration in the assessment. 
These key issues are: 

Noise 
Air Quality 
Vibration 
Landuse 
Visual Impact 
Landscape Impact 

3.3 Assessmeut 

In this EIA the key issues are 
evaluated for each route by assessing 
the environmental effect on 'sensitive 
receivers ' both during construction 
and operational phases . The degree 
of impact is assessed as low, 
moderate or severe and is given a 
rating of 1, 2 or 3 respecti vely . 
Where the degree of noise and air 
quality impact exceeds predetermined 
limits, mitigation measures which 
could reduce the impact are 
considered. Reassessment then yields 
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a set of values for comparison of the 
impacts with proposed mitigation 
measures in place. The impact ratings 
with and without mitigation are 
entered in a decision matrix 
illustrated in Figure 13. 

The criteria on which each of the Key 
Issues were assessed are as follows: 

Noise: 

Sensitive receivers exposed to traffic 
of construction noi se were first 
identified. Future traffic noi se was 
then assessed , based on peak hour 
traffic flows predicted by Transport 
Department' s CTS-2 transport model 
for the year 2011. Noi se from 
construction was assessed on the 
basi s of assumed requirements for 
construction equipment. 

The assessment for each Option was 
based on the affected population and 
degree to which predicted facade 
noise levels exceed both maximum 
levels recommended by Hong Kong 
Planning Standards and Guidelines 
(HKPSG) and the level s predicted if 
the flyover were not built. 

Where HKPSG Standards are 
exceeded due to traffic on existing 
roads, direct technical remedies to 
reduce further deterioration of the 
noise , environment have been 

recommended, in line with the Exco 
directive, "Equitable Redress for 
Persons exposed to Increased Noise 
Resulting from the Use of New 
Roads", 

Air Quality: 

Dust concentrations during 
construction were predicted and 
hourly concentrations of carbon 
monoxide (CO), nitrogen dioxide 
(NO,) and particulates from vehicle 
emiss ions during operation were 
assessed. The as sessment was based 
on the popUlation affected and the 
extent to which NO, concentrations 
(as representati ve of vehicle pollution 
level s) would exceed both those 
predicted should a flyover not be 
constructed , and the Hong Kong Air 
Quality Objectives (HKAQO) 
maxima. 

Vibration: 

It was agreed by the Study Working 
Group that the effects of vibration 
need only be considered at 
construction stage. The Study found 
that detailed design can reduce the 
effects to an acceptable level for all 
Options by requiring compliance with 
criteria in the Mass Transit Railway 
Protection Ordinance. Vibration does 
not therefore affect the choice of the 
Option. 
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Landuse: 

Future land use has been determined 
with reference to the Ngau Chi Wan 
Outline Zoning Plan (OZP) , the 
Outline Development Plan (ODP) and 
the Village Layout Plan. The 
assessment considered the direct 
land use impact on sites within the 
construction corridor for each route 
and the indirect impact arising from 
incompatibility of the fl yover with 
adjoining land uses . Impact has been 
assessed with reference to landuse 
compatibility, proximity of the route, 
the size of populations affected, the 
future planning prognosIs and land 
ownership. 

Visual: 

From site visits and desk top studies 
a Zone of Visual Influence (ZVI) 
defined as the area from within 
which the road structure would be 
visible was identified for each route. 
The following criteria were applied 
to assess the overall impact: 

the extent and proximity of the 
view of the fl yover 
the sensitivity of each type of 
receIver 
the population or number of 
receivers 
the planning policy and degree of 
permanence of each group of 
receivers 

the context of the view in which 
the road would be seen. 

Landscape: 

Landscape elements which were 
considered in the assessment include 
areas of hill side, open spaces and 
existing trees in the study area. The 
assessment was based on evaluating 
the degree of di sruption , the relative 
value of each affected landscape 
component, the degree of permanence 
of that element and the degree to 
which impact on the landscape could 
be mitigated. 

I' I JQiU~CiJI0'M l~nm[i!S I 
4.1 Construction Phase 

Noise: 

During the construction period the 
majority of the sensitive receivers 
will be significantly affected by 
construction works for all route 
alignment options . Noise levels will 
tend to exceed desirable maximum 
levels. 

Construction noi se impacts at each 
end of the alignment are similar 
under all options. 

Under Options A and B, sensitive 
receivers in Ngau Chi Wan Village 
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and SI. Joseph's Home for the Aged 
would be particularly affected by 
works, but the impact would be 
somewhat less severe for these 
receivers under Option C. 

Primary schools in Ping Shek and 
Chai Wan Estates are currently 
protected from ambient noise by 
glazing and air conditioning. 

Air Quality: 

The nature of the construction works 
is such that there will be some 
increase in dust concentrations for all 
Options. 

The assessed impact of dust 
transmission in constructing Option B 
is expected to be slightly greater than 
that for Option A due to the route's 
relative proximity to the Home for the 
Aged and Choi Wan SI. Joseph 's 
Primary School. Dust concentrations 
for Option C would be greater than 
those for Options A or B due to the 
additional earthworks required in it 's 
construction. In general dust 
concentrations are not expected to 
exceed the HKAQO. 

Landuse: 

Impact during construction would be 
two fold. Direct impact within the 
Works site would arise from 

resumption and clearance of existing 
buildings, clearance of vegetation and 
land formation, resulting in a 
permanent change of use. Indirect 
impact would result from disruption 
or loss of amenity to adjoining 
landuses including: 

Disruption to Traffic 
Restriction on Access 
Visual Impact 
Noise Pollution 
Air Pollution 

The direct impact would be 
permanent and would therefore 
persist throughout the operational 
phase. The indirect impact would be 
temporary and similar to the indirect 
impact of the flyover in the 
operational phase. 

Visual: 

The construction of Options A and 
B would result in similar levels of 
visual impact summarised as follows: 

Views of the construction works 
within the Lung Cheung Road and 
Clearwater Bay Road corridors. 

Visual impact caused by the 
clearance of existing properties 
within Ngau Chi Wan principally 
affecting adjoining village houses 
and views from surrounding high 
level developments. 
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Visual impact of the construction 
works in progress also affecting 
adjoining village houses and 
surrounding elevated viewpoints. 

The construction of Option C would 
result in similar visual impact to 
Options A and B at its eastern and 
western ends. Visual impact on 
village houses within Ngau Chi Wan 
would be less than that of Options 
A and B. Overall, the impact of 
Options C would be greater than that 
of Options A and B for the following 
reasons: 

The greater length and elevation 
of the route would result in far 
greater visibility of the 
construction works throughout the 
study area. 

Construction of Route C would 
require clearance and earthworks 
over a considerable area a hillside 
resulting in significant long term 
scarring of the existing green 
backdrop. 

Landscape: 

The construction of Options A and 
B would result in the clearance of 
existing trees within Ngau Chi Wan 
V iUage and the Home for the Aged. 
Option B would involve the felling 
of fewer trees within the village but 
would affect a greater area of the 

grounds of the Home for the Aged 
and an area of tree planting to the 
east of the WSD pumping station. 
But since many of the trees within 
the village would also be felled as 
a result of the implementation of 
planning policy, the apparent 
advantages of Option Bare 
outweighed by the lesser impact on 
the landscape of the grounds of the 
Home for the Aged and therefore 
Option A is preferable. 

The extensive site clearance and 
formation of cuttings in the natural 
hillside and green belt required for 
Option C is in stark contrast to 
planning policy (Figure 4). The 
disturbance to landform and 
vegetation would result in a long. 
term severe impact and therefore, of 
the three routes, Option C is the 
worst option. 
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4.2 Operational Phase 

Noise: 

Noise levels due to traffic on existing 
roads in the Study Area are already 
high, and frequently exceed HKPSG 
maxima, particularly in the Housing 
Estates. There are some shielded 
areas such as Ngau Chi Wan Village 
and parts of St. Joseph ' s Home for 
the Aged and some facades which 
face away from existing roads where 
traffic noise levels are lower and 
within HKPSG standards. Flyover 
Option A or B would have little 
effect on sensitive facades already 
exposed to high levels of noise from 
traffic on Lung Cheung Road or 
Clearwater Bay Road , but wou ld 
increase noi se levels in previously 
shielded areas such as Ngau Chi Wan 
Village. Options A and B would also 
affect potential future highrise 
developments in Ngau Chi Wan. 
Option C has a greater effect, 
however, by introducing road traffic 
noise to areas previously shielded, as 
well as at facades that prev iously 
faced away from traffic, such as 
north facing facades in Bayview 
Gardens. Option C also affects 
potential future high ri se 
developments in Ngau Chi Wan 
Village. 

Air Quality: 

Option A would be expected to have 
the greatest air quality impacts, 
followed by Option B. Option C 
wou ld have the least impact. The 
differences in expected impacts 
among the three Options are small, 
particularly between Options A and 
B. Of the nineteen assessed recei ver 
points, six exceeded the AQO 
maximum for NO" under Options A 
and B. Five of these exceedances are 
at facades near existing Lung Cheung 
Road and Clearwater Bay Road , and 
are due in large part to traffic on 
these roads. 

Landuse: 

Both Options A and B follow similar 
alignments at their western and 
eastern ends and have similar direct 
and indirect impacts on the Lung 
Cheung Road and Clearwater Bay 
Road corridors, the residential blocks 
of Choi Hung Estate to the south of 
Lung Cheung Road and the four 
schools adjoining Clearwater Bay 
Road. Both options would result in 
direct impact due to the clearance of 
a corridor of land through the centre 
of Ngau Chi Wan Village, the north 
of Lung Chi Path , and across the 
grounds of St. Joseph Home for the 
Aged. There wou ld be an indirect 
impact on existing and planned 
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properties in Ngau Chi Wan and on 
the Ngau Chi Wan UC Complex. 

The indirect impact of Option B 
wou ld be marginally less than Option 
A due to its greater di stance from 
Lung Chi Path, the Ngau Chi Wan 
complex and the schools to the south 
of Clearwater Bay Road. Option B 
would not affect the sitting area and 
shrine located along Lung Chi Path 
or the gate house at the entrance to 
the Home fo r the Aged , both of 
wh ich be would be affected by 
Option A. Option B has however 
been found to have a greater 
permanent direct impact for the 
following reasons: 

More ex isting village houses 
would need to be cleared in Ngau 
Chi Wan. 

More private land would need to 
be resumed within the village. 

The future pattern of land usage 
shown on the Village Layout Plan 
wou ld need to be revised. 

More land would be resumed or 
affected by a way leave in the 
grounds of the Home for the 
Aged and the route would impact 
on an existing building within the 
grounds. 

The route alignment conllicts with 
an existing WSD pumping station 
on Clearwater Bay Road . 

As a result of the greater direct 
impact of Option B, of the two 
options, Option A is cons idered 
preferable. 

Option C wou ld have a lesser direct 
impact on the Lung Cheung Road 
and Clearwater Bay Road corridors 
and lesser indirect impact on the 
residential blocks of Choi Wan Estate 
to the south of Lung Cheung Road 
and the three schools to the south of 
Clearwater Bay Road. 

By contrast, Option C would have a 
direct impact on : 

The UC Hammer Hill Sports 
Complex football pitch. 

The lower slopes of Hammer Hill 
which is designated as green belt. 
A sign ificant area of land would 
be affected , in addition to a 
corridor 25m wide necessary for 
construction. 

A lodge to the east of St. Joseph 
Home for the Aged and an 
adjoi ning area of dense tree 
planting. 

Option C would also have a wide 
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spread indirect impact on adjoining 
land uses principally including: 

The future UC Leisure Pool 
Complex. 

The Hammer Hill Sports 
Complex. 

Bayview Gardens. 

Future hi gh ri se residential 
developments zoned on the OZP 
in the area of Ngau Chi Wan 
including future quarters for Fire 
Services Department. 

St. Joseph's Home for the Aged. 

The main advantage of Option C is 
the avoidance of direct impact on 
Ngau Chi Wan (Figure 5); but the 
significance of thi s factor is 
diminished by consideration of the 
eventual clearance and redevelopment 
of the village as shown on tbe OZP 
and the resu ltant indirect impact of 
Option C on the planned hi gh ri se 
development. 

In view of the wide spread direct and 
indirect impact of Option C on 
landuses which wou ld not otherw.ise 
be affected by the implementation of 
planning policy, Option A bas been 
selected as the preferred option in 
land use terms. 

4-ii!lil't5.HhHffi1J:*Wl[l:1i] (ozP) 
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Figure 5 - View 2: From Roof Top of Choi Wan St Joseph's Primary School (SRll) 
1l'lIE. - fJiflllltll'll .=. : 1:t~ ~!wif;\]~'J'~nHprFg[ (SRlI) 
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Visual: 

The impact of Options A and B 
would be very similar. Option A 
would have slightly more impact on 
the vi llage houses to the south of 
Lung Chi Path and the three schools 
to the south of Clearwater Bay Road 
because it would be closer to them. 
Option B would have a significantly 
more severe impact on the Home for 
the Aged and on the existing village 
houses north of Lung Chi Path prior 
to redevelopment in this area. Option 
A is therefore the preferred option of 
the two. 

Option C would have a lesser impact 
on the ex isting Ngau Chi Wan 
Village but a greater impact on 
planned high rise development in this 
area. The longer length and higher 
elevation of Option C would result 
in more wide spread visual impact 
throughout the Study Area and 
permanent scarring of the green 
backdrop of hills which would 
otherwise remain undisturbed if 
Option C were not considered. 
Option C wou ld therefore have the 
most severe impact of the three 
routes. 

Figure 6 indicates the possible visual 
impact of Option C viewed from 
Ping Shek Estate. 

Landscape: 

The landscape impact of either of the 
three route options would take place 
at the construction stage when the 
road corridor is cleared. Impact 
would tend to diminish in the 
operational phase as landscape is 
restored by the provision of new 
open space and replanting of 
vegetation. The impact of Option C 
would be more prolonged due to the 
permanent scarring of the natural 
landform and the long term impact 
on vegetation cover and is therefore 
the least favoured option. 
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The choice between Options A and 
B relates mainly to the number of 
the trees affected by the two routes, 
the likely permanence of the trees 
as a result of the assumed future 
implementation of planning policy 
and the ability to mitigate impact 
after construction. From 
consideration of these factors Route 
A emerges as the preferred option. 

·tJ l\liti!(ation Measures 

Measures to mitigate adverse 
environmental impacts are desirable 
both during construction and upon 
completion during the operational 
phase of the flyover. Adequate 
supervision is required throughout the 
construction phase to ensure 
compliance with the specified 
measures. Measures to reduce impact 
in the operational phase can be 
applied by careful consideration at 
planning and design stages . The 
applicability of a variety of measures 
has been considered as follows . 

Construction Phase: 

The most effective noise mitigation 
measure is to control the noise at its 
source. Noisy plant and processes 
can be made quieter by using 
mufflers on generators, pneumatic 
breakers and power units and 

Proposed Ornamental 
B A\'enue Tree Planting 

Lung Chi Palh I 
- '-'-'-'-'-~-B-'- ' - '-'- ~ OfHo:m,;--j:;;;;:I:=~Q~...L------: 

For Tile Aged 

Plan: Example of Mitigation Measures 
within The Home For The Aged 

SECTION BB 

Figure 7 - Option A Mitigation Measures 
1i'lI-t - 15 ~ "If!" (J() *l·filUIH1§ 

ensuring that they are properly 
maintained and used. The power 
units of non-electric stationary plant 
and earth-m oving plant can be 
quietened by vibration isolation and 
by partial or full acoustic enclosures 
for independent noise generating 
components. Temporary noise 
barriers may be used to screen 
specific sources. 

Recommended construct ion noise 
mitigation measures , including 
construction noise limits, will be 
incorporated as contract 
requirements . 

In controlling dust generation and 
transmission , watering is the most 
common control method adopted. 
Hoardings also serve to contain some 
of the dust raised during construction 
activities. 
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Direct landuse impact may be limited 
by allowing the retention of existing 
significant land uses such as the RCP, 
sitting area and shrine in Ngau Chi 
Wan, and the entrance gateway to the 
Home for the Aged (for Option A). 
This would be achieved by designing 
the flyover to span over tbem. 
Indirect impact can be reduced by 
m.inimising noise and dust, as 
discussed above, and careful 
management of construction works to 
provide for continuing traffic 
movements and access to adjoining 
areas . Visual impact can be reduced 
by the provision of hoardings or 
higher screens within the village area, 
for Options A and B. This measure 
would be of limited benefit for 
Option C due to the higher elevation 
of the route. 

Mitigation measures against landscape 
impact in constructing Options A or 
B may be In the form of 
reprovisioning of disturbed open 
spaces together with the protection 
and preservation of trees around the 
works area . Trees may also be 
transplanted to holding nurseries and 
then replanted at the completion of 
the construction process. 

The landscape input of Option C can 
be reduced by forming more of the 
route on elevated structure rather than 
earth embankment. 

Other measures which can be applied 
include hydroseeding and replanting 
the affected areas as early as 
possible. 

Plan Example of Mitigation Measures 
Through Wooded Hillside Area 
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Figure 8 - Option B Mitigation Measures I 
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Operational Phase: 

The study has shown that for all 
Options noise levels at most sensitive 
recei vers will continue to exceed the 
HKPSG standards irrespective of the 
mitigation measure adopted . This is 
primarily due to noise from traffic 

Tree I'lnnling (Whip Plnnling + Understorcy) 
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Plan I 

Example of Mitigation 
Measure Through 
the Village 
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Figure 9 - Option B Mitigation Measures IT 
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flows along existing major roads. 

Noise mitigation measures 
recommended include the use of 
friction course on the proposed 
flyover, noise barriers , and a total 
enclosure. Where existing and future 
highrise dwellings are nearby, a total 
enclosure over a section of the 
flyover would be the only effective 
measure to block the transmission of 
noise. A form of total enclosure is 
shown in Figure 10, and the section 
for which it is recommended is 
shown in Figure 14. Those segments 
of the fI yover that are not enclosed 
should be paved with a friction 
course material, both to improve the 
skid resistance of the surface, and to 
help reduce the incremental increase 
in traffic noise for all exposed 
receivers . In addition, a 2-m barrier 
is recommended along the northern 
side of the flyover where it passes 
in front of the Home for the Aged. 
Assessment of the eligibi lity for 
indirect technical remedies was 
conducted and the findings indicated 
that no noi se sensitive receiver along 
the proposed flyover would be 
eligible for the provision of such 
indirect measures. 

Along the north side of the flyover's 
western end there are currently no 
existing or planned highrise receivers. 
It is possible that this area may be 
developed in the future . 

Disturb'cd Area of Hillside E~isling Hillside V~gN:llion 
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Plan: Example of Mitigation Measure 
Across The Hillside 

Figure 11- Option C Mitigation Measures 
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If highrise recei vers are planned at 
the detailed design stage of the 
flyover , noise barriers or a full 
enclosure at the western end should 
be provided for. 

No local measures to control air 
pollution from vehicles on existing 
and proposed roads can be 
implemented. Control of vehicle 
exhaust requires territory-wide 
measures and effective planning of 
infrastructure. 

Possible mitigation measures to 
reduce landscape and visual impacts 
are illustrated in Figures 7, 8, 9 and 
11. 

The reduction of direct landuse 
impact would be limited to the 
retention of existing land uses within 
the road corridor as described in the 
recommended mitigation measures for 
the construction phase and also in 
zoning un sensitive uses underneath 
the completed structure. 

Indirect landuse impact could be 
reduced by minimising factors such 
as noise and air pollution, discussed 
above, and by rezoning adjoining 
planned landuses to avoid 
incompatibility. Landscape impact 
would be reduced by retaining 
existing trees along the edge of the 
construction corridor, the transplanting 

of affec ted trees and replanting of 
trees on completion of construction 
either in the urban area in the case 
of Options A or B or on the hillside 
in the case of Option C. Open spaces 
affected by Options A and B could 
be reprovisioned in the redevelopment 
of the village area. Visual impact 
could be reduced by careful design of 
the road structure and by the planting 
of trees to provide visual screening. 

4.4 Costs 

Costs have been estimated in 1992 
prices. The following costs were taken 
into consideration: 

• Construction 
• Land Resumption 
• Reprovisioning 
• Environmental Impact Mitigation 
• Operating and Maintenance 

The estimated costs for the Options 
are as follows: 

Without mitigation measures:-

HK$ Million 
Option A 238.00 
Option B 252.58 
Option C 270.68 
With mitigation measures:-
Option A 293.05 
Option B 307.62 
Option C 359.08 
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151 CONCLUSION 

Un surprisingly, the environmental 
impacts of Options A and Bare 
similar but B is considered to be less 
environmentally acceptable than A 
because of its increased impact on 
the Ngau Chi Wan Village and St. 
Joseph's Home for the Aged. No 
clear choice in favour of Option B 
has emerged in any assessment 
(Figure 12). 

The choice in environmental terms 
thus falls to be made between 
Options A and C with regard to 
Noise, Air Quality , Landuse, Vi sual 
and Landscape Impacts. 

After adopting noise mltJgation 
measures the choices between 
Options A, Band C on the basis of 
noise are equal. Without mitigation 
Option C has the most impact. 

Because traffic on existing roads has 
the greatest impact on air quality, the 
three Options are similar in terms of 
their contribution to pollution levels. 
However, Options A and B have 
slightly greater impacts than Option 
C. 

Future high rise development in Ngau 
Chi Wan Village will result in the 
visual impact of Option C increasing 
proportionally. 

The Ngau Chi Wan Village Layout 
Plan already includes a high level 
road on the route of Option A. 

There is a clear choice against Option 
C on grounds of Landscape 
Assessment. 

Option C is 23 % more expensive 
than A and 17% more expensive than 
B when provision is made for noi se 
mitigation. 

Recommended measures taken in 
both Option A and C to mitigate 
noise impacts make the noise impacts 
of A and C similar. 

A is the preferred option on the 
grounds of Landuse, Visual and 
Landscape impacts and is cheaper 
that Option C. 

Option A is therefore the preferred 
choice. 

Landscape 

Visual 

Land Use 

Air Quality 
Construction Stage 
OperationStage 

Noise 
Construction 
Without Mitigation 
With Mitigation 

Figure 12 - The Preferred Choice 
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161 RECOMMENDATION 

The proposed fl yover should be 
constructed in accordance with 
Option A. 

Construction methods should meet 
the req uirements of MTRC with 
regard to foundations throughout the 
project to minimise vibration. 

Existing facilities such as the RCP, the 
public latrine, the entrance to the 
Home for the Aged and the shrine on 
Lung Chi Path should be preserved 
by designing the flyover to cross over 
them. 

Appropri ate attenuation measures 
should be adopted during construction 
to minimise noise and air quality 
impacts. 

It is recommended that a total noi se 
enclosure be provided at detailed 
design stage over the length indicated 
in Figure 14. Pervious macadam 
paving at the non enclosed ends of 
the flyover and a 2m high noi se 
barrier on the northern side of the 
flyo ver to protect the Home for the 
Aged shou ld also be provided. If at 
the time of detailed design there exist 
or are proposals for sensitive 
receivers to the north of the flyover 
at its western end , then fu rther 
evaluation is recommended to 
determine the extent of partial or full 
noise enclosures. 
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LUNG CHEUNG ROAD FLYOVER: FOCUSED EIA 
DECISION FRAMEWORK 

1. ASSESSMENT OF DECISION ISSUES: 
NOISE / AIR QUALITY / LAND USE 
VISUAULANDSCAPE 

TYPICAL ASSESSMENT TABLE 

RECEIVERS 

RI Hung Ngok Ilouse 

Kam Hon House 
R2 Tan Fung House 

R3 UC Ngau Chi Wan Complex 

(Library + Childrens Play) 
R4 Ping Shek EsLate 

RS Ping Shek Estate Catholic 
Primary School 

R' Ya n Kau School 

R7 SI Johns Primary School 

R8+9 Ping Shek Temporary 
Housing Area 

RIO Sau Man House 
Rn Choi Wan SI Josephs 

Primary School 
Rl 2-16 SI Josephs Home For The 

Aged 
R17·19 8ayvjewGardens 

R20 Hung Sea n Chow Memorial 

College 

R21 USD Hammer Hill Sports 
Complex 

R22 USD Hammer Hill Proposed 
Swimming Pool Complex 

R23 Lung Chi Path 
R24-26 Ngau Chi Wan Village 

R27 Hammer Hill 

02' Pak fung House 

R29 Area Zoned For Future rSD 

Quarters 

OVERALL ASSESSMENT 

Peter Fraellke1 BMT 
(Asia) Ltd. 

Enpac Ltd. I URBIS 

ASSESSMENT OVERALL 
CRITERIA ASSESSMENT 

l=Low 
2 = Moderate 
3 = Severe 

1/ 2 / 3 

2. COMPARISION OF DECISION ISSUES 

OPTIONS DECISION ISSUES + 
ASSESSMENT FOR 
EACH 
l=LOW 2=MODERATE 
3=SEVERE 

NOISE' m 
AIR QUALITY m 

r-- ROUTE A LAND USE m 
VISUAL m 
LANDSCAPE IT! 

NOISE' m 
AIR QUALITY m 

ROUTE B LAND USE IT! 
VISUAL IT! 
LANDSCAPE IT! 

NOISE* CiJ 
AIR QUALITY CiJ 

~ ROUTEC LAND USE m 
VISUAL CiJ 
LANDSCAPE IT! 

, WITH MITIGATION MEASURES 

-

-

-

3. COMPARISION OF 
OPTIONS 

OPTIONS+OVERALL 
RANKING 
1 'IT/2ND/3RD 

ROUTE A fi1 

ROUTE B 2 

ROUTEC S-

4. ROUTE 
SELECTION 

SELECTED 
OPTION 

A 

Figure 13: The Decision Matrix 
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