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1 INTRODUCTION 

1.1 BACKGROUND TO THE DETAILED ENVIRONMENTAL IMPACT ASSESSMENT 

1.1.1 Maunsell Consultants Asia Ltd, in association with MVA, Parsons Brinckerho缸， Urbis, 
Dennis Lau & Ng Chun Man, Design Re-search Unit and ERM Hong Kong, were 
commissioned by the Mass Transit Railway Corporation (MTRC) to undertake the 
Feasibility Study and Preliminary Design for the Tseung Kwan 0 Extension (TKE). 
During the initial stages of the Study, ERM Hong Kong produced the Tseung Kwan 0 
Extension Environmental Feasibility Study Report (R8T), Maunsell Consultants 仇sia) Ltd, 
February 1996 (EFS) to determine the environmental constraints which could affect the 
feasibility of the railway. 

1.1.2 The EFS showed that, with appropriate mitigation, all identified potential1y adverse 
impacts could be controIled to within the established standards and guidelines. These 
findings were used by the Study Team during the preliminary design stage of the TKE 
to develop effective mitigation measures for the construction and operational phases of 
the Project, to limit the effect~ of those potential adverse environmental impacts 
identified in the EFS. 

1.1.3 Subsequently, ERM has taken the findings of the EFS, using the more developed output 
of the MTRC Tseung Kω'an 0 Extension FinaI Preliminary Design, Maunsell et al, May 1996 
(MN9T) to produce a Detailed Environmental Impact Assessment (DEIA). The DEIA 
wilI be used to establish the environmental performance criteria to be applied during 
the construction and operation of the TKE, which will be inc1 uded in the tender 
requirements for the Detailed Design Consultancy (DDC). The Ng Kwai Shan (Black 
Hill) tunnel contract will not be let as a DDC but as a Design and Construct (D&C) 
agreement. 

1.1.4 This Report sets out the findings of the DEIA which ERM, with assistance from 
Maunsell , Uτbis and other members of the Study Team, has been contracted to 
undertake. 

1.2 THE MTRC TSEUNG KWAN 0 EXTENSI0N 

1.2.1 The Government's Railway Development Strategy Report of December 1994, identified the 
rieed for a line to serve the Tseung Kwan 0 Development Area which is expected to 
develop a population of 250,000 by 2001 and 450,000 by 2011. MTRC are proposing to 
build a new railway line, principally to serve the new town ofTseung Kwan 0 to the 
east of Kowloon and to provide improved public 甘ansport in the area. The TKE will 
provide links from the existing Kwun Tong Lîne (KTL) at Lam Tin Station and the Hong 
Kong Island Line (HKIL) at Quarry Bay and North Point. The new line will run 
eastward via Yau Tong, Tiu Keng Leng, Tseung Kwan 0 and Hang Hau to PO Lam (see 
Figure 1.2a). 

1.2.2 The proposed railway will run south-east from Lam Tin to Yau Tong and north-east 
from the Eastern Harbour Crossing to Yau Tong, before entering a tunnel section 
runnîng north-east through Ng Kwai Shan (Black Hill), to Tiu Keng Leng. The line will 
continue in the same general direction through Tseung Kwan 0 to Hang Hau in a cut
and-cover tunnel befor~ turning north-west for the final section to PO Lam running at 
ground level. 
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1.2.3 The con5控uction programme for TKE Î5 planned to commence in late1998/early 1999 
with a completion date of 口lÍd~2002.τheconstruc桂on sites wîU folIow the alignment 
with the main works areas at the statîon sîtes and the tunnel vent building. The Ng 
K wai Shan (Black Hill). tunnel will be the only works 缸ea without continuous surface 
works. 

1.3 OBJEC控VES OF THE DETAILED EN的RO描館NTALIMPACTASSESSMENT 

1.3.1 The specific 0均ec垣ves forthe D凹A are to complete the investigations un自rtaken in the 
EFSand th泣5 fulfil the requireI主len旭 of the EPD EnvironmentaI Impact Assessment 
Study Brief, which are: 

i) to describe the proposed railway and associated facilities including railway sta話。ns
and the requirements for th叫rdev在lopment;

ii) to identify and describe the elements of the existing and planned community and 
envìronment likel y to be affected by the proposed railway; 

ìii) to îdentity and quantîfy environmental pollu世ng sources and determine the 
significance of impacts on sensitive receivers and potentîal affected uses; 

iv) to minimize potentîal pollution and environmental disturbance arising from the 
development and its operation and during construc討on of the railwaYi 

v} . to îdentify, predict and evaluate the residual (ie. after prac位cable mitigation) 
environmental impacts and cumulative effects from other pollution emitters 
expected to arise during the construction, operatîon phases of the proposed railway 
in relation to the sensitive receivers and potentia] affected uses; 

vi) to identify I assess and 叩ecify methods, measures and stan這ards， to be included in 
the detaHed design, constructìon, operation of the ra i1way which are nece5sary to 
mitigate these impacts and reduce them to acceptable levels; 

vii) to design an挂 specify the environmental monitorìng and audit requirements 
necessary to ensure the implementatîon and the effectîven部5 of the environmental 
performance and pollution co惚。1 measures adopted; 

vii i) to investigate the extent of side-effects of proposed mitigation measures that may 
lead to other forms of impacts; 

ix) to identify constraints assocìate這 with the mitigation measures recommended in 
the study; .and 

x) to identify any addîtional studies necessary 的 fulfil the 0勾ectives to the 
requirements of th的 Environmental Impact Assessment Study. 
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1.4 STRUCTURE OF THE DETA1LED ENVIRONMENTAL IMPACT ASSESSMENT REpORT 

1.4.1 The DEIA comprises three volumes: 

• Volume 1, the Executive Summary briefly explains how the DEIA was carried out 
and describes the findings of the Main Report, concentrating on the potential 
adverse impacts and proposed mitigation measures; 

• Volume Il, the Main Report provides the findings of the DEIA: identifyîng the 
environmental performance criteria applicable to the TKE; focusing on the likely 
impacts of the construction and operation of TKE; and developing appropriate 
mitigation measures to control any adverse impacts; and 

• Volume IlI, the initial version of the TKE EM&A Manua1. 

1.4.2 After this in仕oductory section, the remainder ofVolume II of the DEIA is arranged as 
follows. 

• Section 2 identifies the aÎr quality impacts arising from the construction and 
operation of the TKE, assesses their magnitude and puts forward recommendations 
for appropriate mitigation measures. 

• Sectíon 3 identîfies the noise and vibration impacts arising from the construction 
and operation of the TKE, their magnitude and suitable mitigation. 

• Section 4 identifies and reviews the water quality impacts arising from the 
construction and operation of the TKE and puts forward effective mitigation 
measures. 

• Section 5 addresses the solîd waste management implications arîsing from the 
construction and operation of the TKE, considers waste reduction and disposal 
options and identifies control and mitigation measures. 

• Section 6 identifies the ecologîcal impacts arising from the construction and 
operation of the TKE and provides recommendatîons for suitable mitigation 
口leasures.

• Sectíon 7 reviews the landuse and visual impacts arising from the construction and 
operation of the TKE and puts forward proposals for necessary mitigation. 

• Sectíon 8 identifies the EM&A requirements arising from the assessment of 
construction and operational împacts from the TKE and provides 
recommendations for their application. 

• Sectíon 9 discusses the overall conc1usions and recommendations arising from the 
DEIA and makes recommendations for further studies. 

• Annex A contains a glossary of the terms and abbreviations used in the Report. 

• Annex B presents the air quality construction dust contour maps . 

• Annex C contains the construction plant lists and their sound power levels . 
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2 A1R QUALlTY 

2.1 INTRODUCTlON 

2.1.1 This Section addresses the aír quality ímpacts associated with the construction and 
operational activities of the proposed TKE and is largely concemed with identifyîng the 
likely dust impacts during the construction of the alignment, stations and tunnels. 

2.1.2 During the construction phaseιthere will be dust impacts .from material handling and 
earth moving activities and gaseous emissions f~om trucks and powered mechanical 
equipment which may affect the nearby sensitive uses of the area. The extent of the 
impacts depends on the distances between the work sÎtes and the sensitive receivers 
(buffer distance), the 悅。這e of construc起on employed and the numbers of plant and 
vehicles use菇，

2.1.3 Impacts from the exhaust emìssions of construction plant should be 1îmited due to the 
relatively small numbers of plant involved within the construction sites and need not be 
ad丟了essed in this Stud y. 

2.1ι During the operational stage, electric trains wî自己eused an這 there will be no adverse air 
quality impacts although there might be some d也st generation from abrasion and 
gàseous and partiαlate emissions from equipment used for maîntenance operations. 
However, these pollutant sources are expected to have li說le or no impact and emissîons 
w il1 be limíted to the station and tunnel ventilation systemsι 

2.1.5 High dust levels have been predicted from a11 worksites as a result of unmitigated 
workîng, however, the application of appropriate mitigation measures has re這uced the 
predicted levels to ~ithin the established crîteria at all sites except Hang Hau and PO 
Lam, where exceedances of the l-hour criterîon remain. In these cases, exceedances are 
only predicted under the worst case meteorological condìtions which are only likely to 
occur on a few days each year, in the early morning and evenin惡， when on site activity 
and consequent dust generation wílI be 1imited. Additional mìtigation measures which 
could be applied if it is necessary to further reduce dust have been identified. lt is, 
therefore, considered that the recommended mitigation measures will be fuHy effective 
in controllíng dust levels f.rom the TKE worksites to within the.established hourly and 
daily critería. No adverse impacts have been identified from the operational railway. 

2.2 GOVERNMENγ LEGISLATION AND STANDARDS 

2.2.1 The principallegislation for the management of air quality is the Air Po l1ution Control 
Ordinance (APCO) (CεP 311). The whole of the Hong Kong Territory is covered by the 
Hong Kong λir Quality Objectives (AQOs) which stipulate the statutory limits of air 
pollutants and the maximum allow品le numbers of exceedances over specific periods. 
The AQOs are shown in Table 2.2ιThere is no AQO for hourly total suspended 
par討culates (TSP) but it is genera l1y accepted that an hourly average TSP concentration 
of 500 J.lg m-3 should not be exceeded at ASI之s. Such a co巾。llimìt has no statutory 
basis but is particularly relevant to construction work and has been applied to a number 
of construction projects in Hong Kong in the form of con甘'3ctual c1a口ses.τherefore， thîs 
hourly TSP criteria is a150 considered in this study. 

2.2.2 The Air Pollution Control (Open Burn抓住:) Regulation, made under the APCO, prohibits 
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open burning for the purposes inter alia of the disposal of construction waste or the 
clearance of a site in preparation for construction works. 

Table 2.2a Hong Kong Air Quality 0勾e付ives (Jlgm勻(1)

2.3 

2.3.1 

之3.2

2.3.3 

2.3.4 

Averaging Time 

8 hrujj) 24 hrlim 3 Months(ivl 1 YearUv) 

350 80 

2晶。 80 

180 55 

150 80 

1叫泊。

1.5 

1 hr'íi\ 

Sulphur Dioxide 8∞ 

Tot.為lSuspended Particulates 

Respirable的 Suspended Particulat澄這

持itrogen Dioxide 3∞ 

Carbon Monoxide 3()()(泊

Photochemical Oxidants as Ozone制 2哇。

Lead 

(i) Measured 肘 2980K (25 0 C) and 101.325 kPa (onea悅。sphere)

(ii) Not to be 概借給ed more than thr扭曲nes per year. 
(iii) Not to be excee這ed more than once per year. 
(iv) Arithmetic means. 
(v) Respirable suspen按時 particulates means 側叩ended par說仕的 in air with a nominal aerodynamic 

di法meter of 10 llm and smaller. 
(vi) Photochemical oxidants are determined by measurement of ozone only. 

EXISTING AND FUTURE BASELINE CONDITIONS 

The majori ty of land uses c10se to the TKE alîgnment are desîgnated for residential.. 
educational and commercial purposes. In the Yau Tong area, the main source of air 
quality impact is from the existing traffic on Lei Yue Mun Road and Cha Kwo Ling 
Road. Accor技ing to Annual Traffic Census 199莓， the annual averaged daily traffîc flow 
for Lei Yue Mun Road were in range of 12β40-28，500 in Yau Tong and 67,120 in Lam 
Tín, Cha Kwo Ling Road averaged 12,700 vehicles per day. lt is expected that the 
ambient NO耳 and Respirable Suspended Particulate (RSP) levels wi I1 be high for 
sensitive receîvers close to 品的e two main roads. 

In Lam Tin, Sai Tso Wan Landfill ís located to the south of Lam Tin MτRC Station. The . 
landfill site has been c1 0sed since 1980 and has a gas abstractìon plant and f1are which is 
locate是 at the boundary. Landfill gases 忌eing collected at the abstraction p]ant are 
flared off on-site. The products at the flare are mostly carbon dioxide, other pollutants 
such as sulphur dioxide, nitrogen oxide and TSP are also produced in limited quantities. 
This will have a negligible impact on the background 3ir quality. 

Industrial emissìons in the Yau Tong area also contribute to the overaH background 
] eve]s. However, it is understood that the future use of the industrial area in Yau Tong 
is the s口bject of an on呻going study under the Central and East Kowloon Development 
Statement. This may lead to changes in land use and, ín this case, the air quality in the 
future is less likely to be affected by industrial emissions and will probably be 
這ominated by vehicle exhaus乞

了seung Kwan 0 îs a new]y developed district and many of the housing estates and 
associated facilities are still under construction. Deve]opment is now mainly located at 
the northern part of Tseung Kwan 0 , i.e. PO Lam and Hang Hau. Reclamation at th巴
southern part of Tseung Kwan 0 is in progress and the Renn悟's Mill area in Tiu Keng 
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Leng is scheduled to be demolished and redeveloped for public housing. 

2.3.5 Fugitive dust from the current and proposed construction work.s is the major source of 
air quality ìmpacts. However, large numbers of diesel powered lorries pass through the 
area to service the ongoing reclamation works to the south and to deliver w品te to the 
South East New Territories (SENT) landfill. The background air quality 話， therefore, 
currently influenced by both vehicle exhaust aild construction works. 

2.3.6 1n the future l with the gradual completion of the rec1amation and developments în 
τseung Kwan 0 new townl the impacts from construction dust wiI1 diminish. However, 
businesses are moving into the Tseung Kwan 0 Industrial Estate which is located to the 
west of Tseung Kwan 0 town. Although the industrial estate is distanced from the 
townl and industrial fueI consumption will be limited l operations and emissions of 
鼠忌的trial prem站的 wÌìhin the estate wil1 con世ibute to the background air qua1ity in the 
nearbyareas. Thereforel the future background air quality in Tseung Kwan 0 will be 
dominated 忌y traffic emissions with minor contributionsJrom industrial emissions. 

2.3.7 As there are no exis話ng Environmental Protection Department (EPD) air quality 
monitoring stations in the area of Lam-Tin and Yau Tong, monitoring results at the 
nearest air moni始ring station located in Tseung Kwan 9 are referenced. The annua) 
averaged TSP levels of 77 1lg m~3 in the Tseung K wan Ö 缸ea recorded în 1993 are used 
in the TKE study. 

「i
L

「
l
L

2.4 λIR SENSITIV主 RECEI泥路

「
L

「
l
L

2.4.1 In accordance with the Hong Kong Plannìng Stan往ards and Guidelines (HKPSG), 
sensitíve receivers inc1uding residential uses, schools and aca是emic ìnstitutîons, and 
active and passive recreational uses have been îdentifie武 Potential air sensítive 
receivers (ASRs) ín the vicinity of the proposed TKE Extension worksites at Lam τ泊，

. Yau Tong, Tiu Keng Leng, Tseung Kwan 0 , Hang Hau and PO Lam are summarized in 
Tables 2.4a-d below wíth their locations shown in Figures 2.4a-e. 

Yau Tong Section 
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2.4.2 Yau Tong Estate, Ko Chui Road Estate, Yau Tong Centre and Ko Chuî court are the 
main residential uses in the Yau Tong area. Yau Tong Estate and Ko Chui road Estate 
will be redeveloped starting in 1996. In addition to the residential uses, there are two 
schools along Cha Kwo Ling Road namely PO Chiu Col1ege and St. Antonius Primary 
SchooL However, PO Chui College is expected to be resumed due to the Yau Tong 
Station (Y A T) constructíon works, and therefore, is not considered in this assessment. 
Sam Ka Tseun Rec倚在tion Ground is located along Cha Kwo Ling Road and is identified 
as an ASR in according to the HKPSG. The existing and proposed developments are 
identified as ASRs and the shortest distances from the station and alignment sites to the 
ASRs are presented in Table 2ιιwith their locations are shown in Figure 2.御風

T iu Keng Leng Section 

2.4.3 The squa杭er dwellings at Rennie's Mill are scheduled to be demolis胎是 a吋 residents

will be relocated. The future landuse in this area wiU be mainly re到這ential and schools 
are a150 proposed. Developments in the vicinity of the proposed Tiu Keng Leng Station 
(TKL) wi11 be residential in Area 72 (ATKL2)1 a school to the west of Area 72 (ATKL1) 
and a recr~ational centre to the east of Area 72 (ATKL3), as shown ìn Fígure 2.要b. The 
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completion date of these developments are not available, however, the proposed school 
and the residential developments are located within the proposed MTRC worksite and 
it is assumedJ therefore, that th結Y will not be comple個d before the construction of the 
TKE. ASRs other than the planned residential uses and schools in Area 72 are located 
more than 200 m away from the proposed worksites and, therefore, no potentially 
impacted ASRs have been identified for Tiu Keng Leng Section. 

Table2 

Air Sensitive Receivers Distance from Work Site (m) 

Alignment Station Tunnel Portal 

AYATl Yau 士ongCentre 30 224 90 

AYAT2 SamK而 Tsuen Recreation Ground 104 186 110 

AYAT3 St. Antomus Primary School 6是 10 176 

AYA了是 Yau Tong Estate Phase 1 $。 78 152 

AYAT5 Yauτong Estate Phase 2 138 90 2哇哇

AYAT6 Yauτong Estate Phase 3 176 166 2∞ 

AYAT7 Yau T ong Estate Phase 3 Playground 194 190 180 

Tseung Kwan 0 Section 

2.4.4 Tseung K wan 0 Station (了KO) and a1ignment are located on newly redaimed land and 
the surrounding area has not yet been developed. The proposed developments in the 
vicinity of the sìtes are seven schools and a clinic to the north of TKO, approxîmately 
150 maway. 了。 the south of the station, Area 65 and 67 will be developed as Private 
Sector Participation Scheme (PSPS) or Home Ownership Scheme (HOS) housing. The 
proposed route from TKO to Hang Hau Station (HAH) passes under Tseung Kwan 0 
Park. According to HKPSG, this recreational use îs a1so identified as ASR. .The 
completion date of these developments are not avai1abJe, howeverJ these planned 
developments have been identified to be ASRs in this assessment and the shortest 
distances from the proposed station and a1ignments sites are listed in Table 2.鈴I with 
their locations shown in Figure 2.缸"

Table 2.種b Ident伊ed ASRs in Tseung Kwan 0 

Air Sensitive Receivers Disbnce from Work Site (m) 

Alignment Statîon 

ATKOl Proposed Schoot southem part of Area 55 150 180 

ATK02 Proposed Scho哎， eastem part of Area 56 156 156 

ATK03 Proposed Clinic, Area 56 188 156 

ATK。在 Proposed School, westem part of Area 56 164 158 

ATK05 Proposed Schoo l, eastem pa吋 of Area 57 169 184 

ATK06 Proposed PSPS/HOS, Area 67 24 84 

ATK07 Proposed PSPS/HOS, Area 65 5是 156 

Aτ哀。8 Proposed TKO recreational area, Area 4S 128 往往6
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Hang Hau Sectíon 

2.在5 Hang Hau lies to the north啥品t of Tseung Kwan 0 , behind the reclamation site of 
Tseung Kwan 0 New Tow丘 On Ning Garden and Hau Tak Estate. are existing 
residential uses. Residential and commercial developments in Area 38a are under 
construction and Yuk Ming Court în Area 37b is atthe fìna] stage of construction wÌth 
only electrical an是 mechanical works remaining to be completed. These developments 
will be completed by the time the construction stage of the TKE commences and will be 
subject to construction dust impacts. Residential uses are proposed at Areas 37a-c and 
there will be two schools in Areas 37d&e. The completion date of these developments 
are not available, however, these planned dev~lopments have been identified to be 
ASRs in this assessment. The shortest distances between the identified ASRs and 甘le

proposed station and alignment sites are listed in Table 2ιc， with locations shown in 
Figure 2.4d. 

Table 2.4c Ident伊ed ASRs in Hang Hau 

Air Sensitive Receívers Distam:e from Work Site (m) 

Alignment Station 

AHAHl Chung怯an Court (Block E) 10 54 

AHAH2 衷的ìdential and Commercial Development in Area 38 66 30 

AHAH3 Proposed Resìdential Development in Area 37c 7 52 

AHAH4 Yuk Ming Court 40 154 

AHAH5 Proposed School in Area 37d 8 80 

AHAH6 Proposed Residential and Commercial Development Area 37a 22 32 

AHAH7 Proposed School în Area 37e 112 62 

AHAH8 on NingGarden 22 忌。

PO Lam Section 

之4.6 The identifie這 ASRs in PO Lam are lîste這 în Table 2ιd 忌elow.

Table2ιd Ident研edASRs in PO Lam 

Air Sensitive Receivers Distance from Work Site (m) 

AHgnment Station 

APOL1 Kîng Lam Estate 22 190 

APOL2 Ho Ming Court 38 88 

APOL3 畏的idential and Commercíal Development in Area 17 54 24 

APOL4 Proposed Small Household Block 50 56 

APOL5 Proposed School ín Area 15 80 98 

APOL6 Leung Kit Wah Primary School in Area 19b 270 48 

APOL7 Proposed Residential and Commercial Development Area 19a 3是 30 

APOL8 Proposed Resîdentîal and Commercial Development Area 19c 28 29 

APOL9 Proposed Residential Uses 26 110 

APOLlO Proposed School in Area 24 22 216 

APOL11 King Lam Catholic Primary School 17 268 

)uly 1997 
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2.4.7 , The PO Lam area is already highly developed wi也 two large resiqential estates, Ho 
Ming Court and Keng Lam Estate, to the north of the proposed statio位 and aligrunent. 
Residential al吋 cornmercial developments and schools are proposed to the south of the 
PO Lam Station (POL) including a small household block to the east and developments 
in Areas 19a-c. Some of them, such as the residential blocks in Area 1此， are currentl y 
under cons廿uction and are expected to be comp]eted by the time the construction of 
POL and alignment commences. AlI these existing and proposed developments are 
i吐entified as ASI之s and the shortest distances from the station and alignment sites are 
listed in TI功le 2.星d， with theìr locatîons shown in Figure 2.4ι 

2.5 CONSTRUCTION IMPACTS 

Potential Sources of Impact 

2.5.1 The a位泣的pheric pollutants which may arîse during the construction phase indude dust 
and vehicular emissions. 

2.5.2 The principaI source of potential air qualîty impacts during the constructîon of the TKE 
will be dust. The access roads to the worksites are all paved in Lam Tin, Yau Tong, 
Hang Hau, and PO Lam; therefore dust will mainly arise within the construction sites 
themselv怒. However, at Tîu Keng Leng and Tseun名 Kwan 0 , the area is newly 
developed, public roads have not yet been built and haul road dust can be expected. 

2.5.3 Other construction dust sources include site dearance, drill and bl站as討tt旭unn阻肥e恤ng各F 皂夢rounc吐i 
excavation, materials handling and transfer off-si授， vehicle movement on unpaved site 
roads and stockpîling of excavated material from station and alignment constructîon. 

2.5.是 Vehicular emissions will impose limited impacts upon the 仇lrrounding area since the 
extent of potentìal sources are limited. 

2.5.5 Whilst the prop的ed ali伊mentatLam τin falls outside the Sai Tso Wan Lan吐fill

boundaryand the disturbance of landfill materials is not required, it does lie within the 
landfill consultation zone. Potentìal air quality i臨pacts following ventîng of the exhaust 
air from the tunnels have been considered in the Sai Tso Wan Landfilllnterim Qualitatíve 
Risk Assessme川， ERA忍I }uly 1997 (IQRA) and are considere挂 to be negligible, taking into 
account the expected inîtîallow concentrations and the amount of dilution that wi l1 
occur. Following ζompletìon of the monitoring programme, the findings of the IQRA 
will be reviewed and a Final Report produced. 

Yau Tong Station and Tunnels 

2.5.6 The constructìon of the proposed a1ignments from LA士 and the Eastern Harbour 
Crossing (EHC) to TKL wilJ mainly be by cut and cover method with some dri l1ing and 
blastìng. For the construction of the tunnel, there wiII be 12,000 m3 of excavated rock to 
be handled and transferred ofιsite over a peri。這 of 20 months. Additionally, there will 
a1so be 20,000 m3 and 50,000 m3 of soil to be excavate挂 from the cut and cover tunnel 
and station respectively. Lorrîes and loaders will be required for such constructìon 
activities. Fugitive emissions are 1ikeJy to be generated through handling of the 叩oil.

2.5.7 Drill and blast operatìons are expected on the Yau Tong sectîon and at Devit's Peak for 
the constructìon of the tunnels and access adit. The largest amounts of dustwiIl be 
emitted during the initial phase of the drilI and blast opera豆ons.
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2.5.8 The construction of the proposed alignment and station wiII mainly be by cut and cover 
method. For the construction of the tunnel, there wiI1 be 100,000 m3 of excavated rock to 
be handled and transferred off-site over a period of 20 months. Additionally, there wiI1 
also be 300,000 m3 of rock and 150,000 m3 of soil to be excavated at the station site. 
Excavated materials will be taken away from site by 10叮yfor 仕ansport by barge. 
Lorries and loaders will be used for such construction activities. Fugitive emissions are 
likely to be generated through handling of 出e spoil 

2.5.9 DriII and blast operations are expected at Tiu Keng Leng Tunnel Portal. The largest 
amounts of dust wiII be emitted during the initial phase of the drill and blast operation. 
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2.5.10 The proposed alignment from TKL to POL is mainly underground and constructed by 
cut and cover methods. Rec1amation works at Tiu Keng Leng wi l1 be completed by 
others before the MTRC construction works commence. There wilI be 400,000 m3 0f 
sand and mud excavated from both the Tiu Keng Leng to Tseung Kwan 0 and Tseung 
Kwan 0 to Hang Hau sections and 100,000 m3 from Hang Hau to PO Lam. Excavated 
spoil will be removed from sites by lorry. About half of the excavated material will be 
used for landscaping the MTRC route or adjoining developments and the storage 
locations of the spoil wiI1 depend on the availability of space. 

Tseung Kwan 0 , Hang Hau and PO Lam Statíons 
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2.5.11 TKO and HAH are underground while POL is at-grade. Cut and cover wiU be 
employed during the excavation and 'preliminary construction works at all three 
stations. There will be 100,000 m3 of sand excavated at both Tseung Kwan 0 and Hang 
Hau stations over four and three months respectively. Since PO Lam station is at-grade .. 
less excavation is required and there will be only 20,000 m3 of sand to be excavated over 
a period of two months. 

Table 2.5a Worksite Spoil Generation and Vehicle Numbers 
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Worksite Location ~poil Quantity (m l
) Number of Vehicles on sitenl 

(vehides hr可

YAT Station 50,000 50ft material 1.4 

TKL Station 3∞，∞o rock and 150,000 soft material 10 

TKO Station 100,000 soft material 5 

HAH Station 100,000 50ft material 7 

POL Station 20,000 50ft material 2 

YAT-TKL 20,000 50ft material from cut & cover tunnel and; 6 
220,000 rock from bored tunnel 

.TKL-TKO 400,000 50ft material 5 

TKO-HAH 400,000 soft material 3 

HAH - POL 100，000ωft maJerial 1.5 

(1) Number of lorries required estimated assuming a 12 hours working day and a 10πy capacity of 8 
m3, this exdudes two concrete mixer lorries per hour. 
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Assessment Methodology 

2.5.12 The assessment will focus on the potential dust impacts from the construction of 
stations and tunnels for the TKE. The section at YAT and from TKL to POL wiII be 
constructed by means of cut and cover, with drill and blast method employed for the 
tunnel construction between YAT and TKL. Excavation, drilling, blasting and materials 
handling wiU be the m吋or dusty construction activities. It has been assumed that 
concrete will be delivered by concrete trucks and no concrete batching plants will be 
required. The maximum l-hour and 妞-hour particulate concentrations were modelled 
to assess the likely dust. impacts at the identified ASRs. 

2.5.13 The impact of fugitive dust source on air pol1utant depends on the quantity, as well as 
the drift po伽tial of the dust partic1es i吋ected into ~he a加osphere. Large dust particles 
will settle out near the source and particles that are 30-100 p.m în diameter are likely to 
undergo impeded settling. These particles, depending on the extent of a恤losphere
turbulence, would settle within a distance of 100 m from the source. The main dust 
impact will arise from fîne partic1es, less than 30 llm in diameter, dispersed over greater 
distance from the sources and identified as Total Suspended "farticu]ates (TSP). To 
evaluate the dust impact during the construction phase of the TKE, TSP levels were 
predicted. 

2.5.14 To evaluate the dust impacts under the worst conditions, 1-hour and 24-hour TSP levels 
were predicted with the assumption of concurrent construction activities takîng place at 
a11 the station and a1ignment worksites. A background TSP level of 77 llg m-3 taken 
from the EPD's Junk Bay Monìtoring Station in 1993 was also inclu往ed t兮的timate the 
cumulative impacts of the construction dust impacts from thë TKE. 

D話persion Model 

2.5.15 士he Fugitive Dust Model (FDM) is an air qualîty model specifically desígned for 
comp之lting concentration and deposition impacts from fugitive dust sources, including 
point, line and area sources.τhe model was used to predict the extent of impacts from 
the construction of the alignment, tunnels and stations. Five categories of dust size were 
assumed in the model, particle sîze multîpliers for these five categorîes are established 
în the Compilation of Aìr Pollutant Emission Factors, 5th Editíon, US Environmental 
Protection Agency, 1996 (AP-42). The dominant dust source for the construction of the 
TKE is anticipated to be vehicle movements within unpaved worksites, therefore, the 
proportîon of the emission rate arising from haul road movement for each dust size 
established in Section 13.2.2-4, AP-42 is adopted in the model and are summarised in 
Table 2.5b. The gravitatìonal settling velocity for each dust category was calculated by 
the FDM. 

T able 2.5b Dust size and the Portíon 01 Emission Rate 

Dust Size (Jl m) Portion of Emi蹄ion Rate 

0- 2.5 0.095 

2.5 - 5.0 。.105

5.0-10 0.16 

10-15 。‘14
15 -30 0.3 

30 -100 0.2 

July 1997 
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2.5.16 The normal construction hours in Hong Kong are 07.00-19.00, Monday to 5a仙rdayand

a maximum working period of twelve hours was used with the corresponding 
meteorological records included in the input data for the FDM. The model predictions 
were made on an hourly basis for different activities. The highest predicted TSP levels 
were presented and compared to the recommended hourly target level of 500 llg m-3

• 

24-hour TSP Levels 

2.5.17 Variation of dust emissions with time is not considered in the FDM, therefore, the daily 
TSP impact was modelled with the default option of a 妞-hour averaging period and the 
meterological data for the period 07.00-19.00. The 24-hour TSP impact was then 
estimated by multiplyîng the modelled results by a conversion factor considering the 12 
hour construction period which gives about 500/0 of the 24-hour TSP concentrations from 
the model. The predicted 24-hour TSP levels were then compared against with the AQO 
ot 260 llg m天

λ必teorologicallnput
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L

2.5.18 Sequential1994 meterological data from the Royal Observatory, for Tseung Kwan 0 
Meterological Station, were used to assess the impacts from general construction works. 
Meterological data for the corresponding 12-hour working period was selected for 
modelling. The input data included temperature, wind speed direction, mixing heights 
and stability classes. 
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2.5.19 It is anticipated that blasting wiII take place during the daytime and the stability class D 
is assumed. Strong winds may give rise to fugitive dust, however, high wind speed wiII 
also enhance dispersion and reduce the extent of dust impact. Wind speeds of 1 m 針，
2 m s -1 and 3 m S-1 were used in the model to assess the worst case impacts from 
blasting. 
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TSP Emission Ra tes 

2.5_20 This assessment focuses on dust emissions from general construction activities for 
stations and alígnment, including materials handling and vehic1e movement within the 
worksites. Estimations of emission factors have been made in accordance with AP-42. 
The emission factors used in the modelling assessment are presented in Table 2.5c below. 

2.5.21 50ft spoil and hard materials in Hong Kong are generally wet, with moisture contents in 
the order of ten percent (referenced to the recent geological study for Feasibility Study 
for Kennedy Town Extension, Working Paper EC2, lnitial Geotechnical1nterpretation 
Report, 22 March 1996, MTRC). The AP-42 equation for the derivation of the emission 
rate for material handling is based upon a moisture content in the range of 0.25 - 4.80/0. 

The assessment is based, therefore, on material which is more friable than the spoil 
which will be generated by the works for a worst case scenario, Le. 4_80/0. Typical 
densities of 2500 kg m.3 for rock and 1800 kg m-3 for soil were also assumed in the 
model. 

2.5.22 A dust emission rate is established for blasting activity in Table 11.9-1 of Section 11.9-5 of 
AP-42, this has been applied with an assumed blasting area of 25 m2 and one blast in 
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any one hour. Blasting dust impacts can be expected during the initial excavation stage 
when blasting takes place at the access adit portal, dust impacts will diminish as works 
move inside the tunneL Blasting dust impacts wiU be further re這uced by the adoption 
of current best practice for blasting works, including the erection of blasting nets and 
coverage of the blasting opening by canvas, as required by the Mines and Quarries 
Dîvision (M&Q) of the Civil Engineering Department (CED). 

Table 2.5c Emission Factors for Construction activities at Station Worksites 

Activities Emîssion Fador Remarks 

Handling of 0.12 g te~l • Based on USEPA AP42 Vol. 15th Edition, Section 13.2.4-4. 
excavated spoil • Emi認ion factor îs a ñplction of wind speed and the wind 

dep借\dent factor is input in the model. 

• Assurne rnoîsrure content of也都包

Wind erosion 在話說gha" yr.1 • Based on USEPA AP42 Voll, 5th Edition, Sectîon 11.19.12. 

Truck 2.57 g veh~l m , l • Based on USEPA AP42 Vol1, 5th Edition, Section 13.2.2-1. 
movements on • Assume 守pical silt content of ro吋 surface to be 10 %; vehide 
unpaved haul speed of 20 kph; vehicle weight of 25 tonnes and 10 wheels 
roads pervehide. 

Blas昆主g 27.5 g blasf1 . Based on USEPA AP-42 Vol. 1, 5th Editîon, Section 11.9輛5.. Assumebla說 area with dimension of 5 m x 5 m 

Prediction olImpacts 

2.5.23 Dust impacts arisîng from blastîng operations are considered 品 discrete events, as 
during blasting, constructîon works in the vicínity of the blast area will be ha)ted, 
temporariIy, for safety reasons. The l-hour TSP levels have been predîcted at 
downwìnd distances of 5-200 m from the blasting sÍte under wir叫 speeds of 1 m S-l, 
2 m s -1 and 3 m S-1 and the worst case condîtion is noted to be a wind speed of 1 m s 心，
The predicted 1 ~hour TSP Jevels are presented in Table 2.5d. 

Table 2.5d Predicted BLast Dust Co~centratíons (llg m勻。}

Down Wind Distance from Blasting sîte (m) l-hour TSP levels pg 鋁合
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Note: (1) the background TSP level of 77 J..lg m .J is not included. 
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2.5.2是 The 1-hour and 2是-hour TSP levels arîsîng from the construction ‘work for the TKE at the 
identified ASRs in Yau Tong, Tseung Kwan 0 , Hang Hau and PO Lam, including the 
background levels of 77 llg m-3 mea如持社 at Tseung Kwan 0 , under the worst 
meterological condítions În 199是 are shown ìn Tables 2.5e-h below恥

Table 2.5e Yau Tong Predicted Averaged TSP Concentrat.仰的 (}lgm勻 without Mitigation 

ASRs Descri ption l-hour TSP levels 24-hour TSP levels 

AYATl Yau T ong Centre 1222 518 

AYAT2 Sarn Ka T suen Recreation Ground 694 227 

AYAT3 St. AntonÎus Primary School 1051 276 

AYAT4 Yau Tong Estate Phase 1 649 183 

AYAT5 Yau Tong Estate Phase 2 6是G 180 

AYAT6 Yau Tong Estate Phase 3 430 1是8

AYAT7 Yau T ong Estate Phase 3 Playground 位4 1哇3

Table 2.5fTseung Kwan 0 Predícted Averaged TSP Concentrations (}lg m-3
) without 

品在tigation

ASRs Descriptîon l-hour TSP levels 24-hour TSP levels 

ATKOl Propose這 School 如uthem part of Area 55 576 199 

ATK02 Proposed School at the eastem part of Area 56 674 179 

ATK03 Proposed Clinic in Area 56 761 172 

ATK04 Proposed School 的 the westem part of Area 56 1232 3是2

ATK05 Proposed School at the eastem part of Area 57 515 183 

ATK06 Proposed PSPS/HOS in Area 67 52位 200 

ATK07 Proposed PSPS/HOS in Area 6S 850 255 

ATK08 Proposed TKO creational area in Area 45 416 173 

Table 2.5g Hang Hau Predicted .1.是veraged TSP Concentratíons (;μg m-3
) without Mitigation 

ASRs Descri ption l~hour 24-hour 
TSP levels TSP levels 

AHAHl Chung Man Court (ßlock E) 1692 436 

AHAH2 Residential and Commerdal Development in Area 38 1368 375 

AHAH3 Proposed Resîdential Development in Area 37c 1981 377 

AHAH4 Yuk Ming Court 1210 240 

AHAH5 Proposed School in Area 37d 3054 927 

AHAH6 Proposed 畏的idential and Cornmercial Development Area 37a 2139 641 

AHAH7 Propose這School in Area 37e 1203 399 

A挂AH8 On Nin草 Garden 2229 386 
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T幼le 2.5h Predicted Averaged TSP Concentrations 伊gm勻 at PO Lam without Mitigation 

2.5.25 

2.5.26 

2.5.27 

ASRs Description l-hour 24-hour 
TSP Jevels 了SP levels 

APOLl King Lam Estate 652 264 

APOl之 Ho Ming Court 566 226 

APOL3 Residential and Com.rnercîal Development Area 17 649 257 

APOL4 Proposed Small Household Block 1是57 211 

APOL5 Proposed School in Area 15 680 156 

APOL6 Leung Kit Wah P討marγ School 766 233 

APOL7 Proposed Residential and Commercîal Development Area 19a 10ω 325 

APOL8 Proposed Residential and Commercial Development Ar偏 19c 988 336 

APOL9 Propos吋 residential u穹的 1083 318 

APOLI0 Proposed School in Area 24 1213 333 

APOLll King Lam Catholic Primary School 鉛3 278 

Evaluation oflmpacts 

As indicted from Table 2.呵， 1-hour TSP levels from blasting at the tunnel portals for the 
Yau Tong to Tiu Keng Leng section are predicted to be 586 )lg m-3 (+ 77 戶gm胸3
background = 660 戶g m-3

) at 5 m from the blasting sjte, exceeding the EPD's 
recommended hourly criteria of 500 pg m天 However， the nearest identified ASRs are 
located at least 90 m from the tunnel portal and the con甘ibution of dust from blasting 
towards the total TSP level will be only about 6 Jlg m.j

• There will be no ASRs at Tiu 
Keng Leng area during the construction of the TKE. The còntribution to τSP levels at 
these ASRs from blasting will, therefore be minimal. 1t should be noted that the extent 
of dust impact depends on the blasting area and techniques used. Best practice for the 
blasting works, required by M&Q, including the erection of blasting nets and coverage 
of the blasting area with canvas shall be implement弱的 further reduce TSP levels. 

Yau Tong 

The predicted l-hour and 24-hour TSP levels at the ASRs in the Yau Tong area during 
the construction of the station and alignrnent are shown in Table 2.長. The cumulatìve 
t-hour TSP is predicted to be in range of 424-1222μg m-3

• Without dust mitigation 
measu倪志 the EPD's recomrnended hourly TSP level of 500 llg rn-3 would be exc金eded at 
all the identi fied 先SRs except Yau Tong Estate Phäse 3 (AYAT6) and the playground 
(A Y AT7). The 24-hour TSP levels exceed the AQO of 260μg rn.3 at Yat T ong Centre 
(AYATl) an往 St. Antonius Primary School (A YAT3) which are only 30 m from the 
alignment worksite an是 10 m from the station worksite respectively. 

Tseung Kwan 0 

Th巴 predicted l-hour and 24呻hour TSP levels arising from the construction activities 
within the station and alignment worksites are presented in Table 2.5f τhe2令hourTSP
modelling results show that the dust levels are in range of 172 輛 342 Jlg m.3 and are 
mostly within the AQO of 260 pg m弋 the excep豆on being the proposed school in the 
western part of TKO area 56 (ATK04). However, 1-hour TSP levels are predicted to be 
much higher than the EPDts criteria of 500μgm天 The predicted 1 冒hour TSP levels 
exceed the EPD's recomme往往ed level at a1l the identified ASRs except ATK08. Dust 
exceedances predîcted at the ASRs in the close proximity to the worksites during the 
construction of the statÎon and alignment will need to be controlle這 through the 
applica討on of appropriate mitigatîon measures. 
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HangHau 
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2.5.28 The 1 岫hour and 24-hour TSP levels arising from the station and alignment construction 
works are predicted to exceed the EPD recommended criteria at the AQOs, as shown în 
Table 2.5g. The predicted 1-hour and 2心hour averaged TSP levels are all high as there 
will be 1arge amount of spoîl removed within a short period of time and the buffer 
distance between the ASRs and the worksites is limited. The proposed residential 
development in Area 37c and school in Area 37d are less than 10 m from the station 
worksite. Extensive mitigation measures wilI be nec:essary to control dust impact if 
these deve]opments are occupied before the completion of construction works ‘ 

Po Lam 
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2.5.29 As indicated in Table 2.品， the 1 酬hour and 24-hour TSP levels arising from the station 
and alignment construction works exceeded the EPD recommended criteria and the 
AQO at some ASRs. 

之5.30 The sensitive uses are generally only 泊在o m from the nearest worksites. Dust 
mitîgation measures are particularly important in the PO Lam area as most of the 
identified ASRs are existing developments Or are scheduled to be occupied before the 
completion of the TK主 construction works. 
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乏.5.31 The modellirig results indicate that many of the predicted l-hour and 24岫hour dust 
levels at Yau Tong，了seung Kwan 0 , Hang Hau and Po Lam will be above the 
部tablished crîteria during the construction of the TKE without effective rnitigation 
measures. However, it should be noted that the active working are主s of the construction 
sites are not like]y to be fully utilise這 at the same time. It is, therefore, expected that the 

. actual dust emission rates wìI1 be lower than predicted. Nevertheless，這ust mitigation 
measures are necessary to control the dust emissîon and should aim to reduce the dust 
emissions to meet the TSP crìterìa. 

2之.5 .3

Hau areas are still at the plannîng stage. Since the programme of these developments 
and layout are not fully known, dust levels are presented in the form of contours to 
indícate the overall dust impacts in these areas. l-hour and 24-hour TSP levels are 
presented in Figures B1.1a巾 in Annex B which show similar levels to those predicted for 
i這entifie這 ASRs. Both l-hour and 24-hour TSP levels are above the criteria at areas c10se 
to the TKE work sites, with the highest levels predicted for station construction. 

Mitigatíon Measures 
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2.5.33 Unmitigated construction work is likely to cause dust impacts exceeding the established 
criteria at most of the ASRs close to the sites. The foIlowing dust control measures are 
recommended as good constructîon practice and will minimise dust nuisance arising 
from the works: 

Drillîng and Blasting 

• where breakîng of rock/∞ncrete is required, watering should be implemented to 
control dust, water sprays should be used during the handling of excavated material 
at the site and at activ發 cuts， excavation and fill sites where dust is likely to be 
generate益;

• where driIling of rock is required, dust controls, including waterin各 prior to drilling 
to wet down the rock face, should be implemented to cont玄01 fugitive dust; and 
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• blasting opera話。ns should be well arrange這 and take appropriate precautions to 
minimize dust generation, such as the use of blast nets, canvas covers and watering 
the work site to încrease the water content of the bl訟ted material; 

Materials Handling 

• the heights from which excavated materials are dropped should be controlled to a 
minimum practical height to limit the fugjtive dust generation from unloading; 

• all stockpiles of aggregate or spoi1 of more than 50 m3 should be enc10se往 orcovered
and water applied in dry or windy conditions; 

Vehicle Dust 

• effective water sprays should be used on the site to dampen potential dust emission 
sources such as unpaved areas used by site traffic and active construction areas; 

• vehîcles transporting ma泣te叮r站i誌st胎h站a前t have the pot胎'en討a巫lt切o generate (挂it詛1St should have 
prop伊e缸控室玄.句 fitting s討ide and tail boar吋益s缸; 

• materìals transported by vehicles should be covered, with the cover properly secu時4
and extended over the edges of the side and tail boards; 

• materials should also be dampened, if necessary, before 控ansportation，

• on輛site vehicle speeds should be controlled to reduce dust 僧-suspension and 
dispersion by traffic within the sîtes; 

• wheel washing facilities shoul廿 be provided at the exit of the site to prevent dusty 
materîal from being carried off引te on vehicles and deposited on public road說 and

Excavation 

• to minîmise dust emíssions, the amount of soil expo甜d and the dust generation 
potential should be kept as low as po認為峙， this can be accomptished by surface 
compaction, temporary fabric covers, minìmising the extent of exposed soil and the 
prom:pt 時-vegetatìon of completed earthworks. 

2.5.3生 In predictîng the likely amount of dust s口ppression， it has been assumed that there will 
be a 500/0 reduction in dustgenerate忌 by materials handling and a 700/0 reductîon of dust 
generated by vehicle movements within the work sites through: 

• a 500/0 reduction from frequent surface waterîng and compacting on active areas on 
the site; and 

• a 600/0 r~duction in dust emission potential from vehicle movements on site by 
restricting speeds to 8 kph. 

2.5.35 The predicted TSP levels were revise是 on the basis of these assumed dust suppression 
泌的sures and the results are shown in Tables 2.5i-l and Fígures Bl.1i-p i只 Annex B. These 
show that the ambient dust levels arising from genera] construction activities, înduding 
material han技ling for station and alignment construction and haul road dust within the 
worksites, can be reduced such that the hourly TSP levels are below the EPD's 
recommended level of 500μg m-;; at the ASRs at Yau Tong an社 Tseung Kwan O. 
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Table 2.5i YAT Mitigated 24-hour and l-hour averaged TSP Concentrations (<μ:gm勻

ASRs Descri ption l-hourTSP 24月hourTSP

levels levels 

AYATl Yau TongCentre 423 209 

AYAT2 Sam Ka Tsuen Recreation Ground 266 129 

AYAT3 St. Antonîus Primary School 422 159 

AYAT4 Yau Tong Estate Phase 1 286 121 

AYAT5 Yau Tong Estate Phase 2 280 122 

AYAT6 Yau Tong Estate Phase 3 211 108 

AYAT7 Yau Tong Estate Phase 3 Playground 205 105 
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Table 2.5j Tseung Kwan 0 Mitigated Averaged TSP Concentrations (<μgm勻

ASRs Descri ption l-hour TSP levels 24-hour TSP levels 

ATKOl Proposed School at the southem pa吐 of Area 55 225 116 

ATK02 Proposed School at the eastem pa計 of Area 56 254 111 

ATK03 Proposed Clinic in Area 56 277 109 

ATK04 Proposed School at the westem pa社 of Area 56 431 172 

ATK05 Proposed School at the eastem pa討 of Area 57 207 112 

ATK06 Proposed PSPS/HOS in Area 67 210 116 

ATK07 Proposed PSPS/HOS in Area 65 3]8 142 

ATK08 Proposed TKO creational area in Area 45 179 109 

Table 2.5k Hang Hau Mitigated Averaged TSP Concentrations 伊:g m-3
) 
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ASRs Description l-hour TSP 2ιhour 
levelslll TSP levels 

AHAH1 Chung Man Court (Block E) 576(472) 208 

AHAH2 Residential and Commercial Development in Area 38 469(440) 178 

AHAH3 Proposed Residential Development in Area 37c 676(478) 199 

AHAH4 Yuk Ming Court 424(390) 138 

AHAH5 Proposed School in Area 37d 939(562) 341 

AHAH6 Proposed Residential and Commercial Development in Area 37a 677(488) 252 

AHAH7 Proposed School in Area 37e 405(302) 177 

AHAH8 On"Ning Garden 706(532) 189 

Note: (1) Figures in parentheses include the additional effects of site hoardings. 

2.5.36 At Hang Hau, the 24-hour TSP levels are within the AQOs at a11 receivers with the 
recommended dust mitigation measures, however, the predicted 1-hour TSP levels are 
still above the EPO's criteria at some ASRs. The buffer distances between the work sites 
and the closest ASRs are generally less than 10 m. The highest 1-hour TSP levels 
predicted at Chung Ming Court (AHAHl), proposed residential development in Area 
37c (AHAH3), the proposed school in Area 37d (AHAH5), the proposed residential uses 
în Area 37a (AHAH6) and On r、Jing Garden (AHAH8) exceeded the EPD's 
recommended criteria and further mitigation measures need to be considered. 
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2.5.37 Since the ASRs 前 Hang Hau are close to the work sites, hoardìngs at the site boundary 
could be effective in limiting ground level fugitive dust dispersion. Assuming a 3 m 
hoarding at the site boundary, the first floors of the nearest ASRs wiI1 be then be the 
worst affected. l-hour TSP levels are predicted at the fìrst floors of ASRs and the results 
are presented in Table 2.5k. The use of a 3 m hoarding wiU reduce the predicted l-hour 
士SP levels to below the establisl叫 criterion at all ASRs except On Ni嗯 Garden and the 
proposed school in Area 37d where the levels are reduced to 532 llg m-j and 562 llg m-J 

respectivel y. 

2.5.38 The modelling is based on the worst case meteorological records and further inspection 
of the full1994 data set indicates that there would only have been two exceedances of 
the hour1y criteria at the proposed school and four at On Ning Garden throughout the 
whole year. The excee吋da缸nces are predicted d ur話Îr缸19 the ear1y mo臼rr吋I
S仗ta品b訟le met!扭'er的olog厚ical condì tions and î設ti誌s considered 1詰îkel句yt由ha泣tt出h命 e飲χt跆er吋1社t of construction 
works, and therefore impacts, during these morning an是 evening periods wilI be less 
than during the main part of the working day. 

2.5.39 The inst法llation of supplementary glazing and air conditioning has been recommended 
at the proposed school (AHAH5) as a noise mitigation measure and this will also serve 
as further dust mitigation. Nevertheless, further mitigation measures should be 
considered, such as restrictíng the number of vehicle movements when exceedances of 
the l-hour TSP criterion are anticipated. 

2么.5

ali培各gnmen前twor唸'ks位H扭es. A reduction in the number of concrete mixer trucks from two to 
one per hour and a 200/0 reductîon in lorry numbers (reduce挂的 six for the station si te 
and one for the alìgnment) wou泣 produce a reduction in emìssìon factors of 26% and 
360

/0 respectively. As the ASRs are affected by both station and alignment sitesl a worst 
case scenario of a 26% reductíon has been assumed. This will reduce the oredicted 1 且
hour TSP level at HAH5 to 449 pg m-3 and at HAH8 to 42是 llg m弋 whichare 忌。th within 
the EPD's re∞mmen這ed criterion. 

Table 2.5l PO Lam Mitigated Averaged TSP Concentrations (pg m勻

ASRs Descri ptÌon 1.hour 24-hour 
TSP levels TSP levels 

APOL1 King Lam Estate 269 1是$

APOL2 Ho Ming Court 237 132 

“ APOL3 RcsidentiaJ and Commercial DeveJopment in Area 17 265 144 

APOL4 Proposed Sm為 tl Household Block 501 129 

APOL5 Proposed SchooI in Area 15 260 107 

APOL6 Lcung Kit Wah Primary SchooI 286 132 

APOL7 Proposed Resi這cntial and Commercial Development Area 19為 360 162 

APOL8 Proposcd Residential and Commercial Development Area 19c 357 167 

APOL9 Proposed residential uses 38是 163 

AP0L10 Proposed School in Area 24 是23 169 

AP0L1 1 King Lam Catholic Primary School 281 15是

2.5 
the AQO. The 1-閒hour TSP leveIs are also be討low the EPD criteria at a11 the ASRs except 
theSm平11 Household block with a level of 501μg m-3 which exceeds the criteria by only 
1 pg m-J

• Given that the predicted exceedance is a worst case assumption, the air quality 
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at PO Lam can be readily controlled to within the recommended criterion by the 
application of vehicle movement controls described in Section 2.5.40 above. 

2.6 OPERATIONALIMPAcrs 

2.6.1 No potential air quality impacts during the normal operation of the TKE have been 
identified since electric trains will be used and R134a wilI be used for air conditioning in 
compliance with the Montreal Protocol. Impacts wilI be limited to the emergency use of 
the station and tunnel ventilation systems. 

Ventilation S加戶s

2.6 . .2 Ventilation shafts will provide air exchange and air-conditioning for the proposed TKE 
and no major air pollutants are expected during normal operations. Nevertheless, the 
locations and directions of ventilation exhausts should not face directly onto any 
sensitive receptor. Where possible, inlet and exhaust vents should be directed away 
from ASRs. This is particularly important as the general air conditioning system within 
the proposed stations would be used for emergency smoke extraction in the event of 
fire. 

2.7 CONCLUSIONS 

2.7.1 Unmitigated dust has been identifîed as the main air quality impact arising during the 
construction phase of the proposed TKE. 1n the absence of any mitigation measures, 
high dust impacts are predicted at a number of the identified ASRs. OriII and blast 
tunnel construction, excavation works and vehicles moving on unpaved haul roads 
have been identified as the main sources of dust. The proposed construction works will 
be undertaken in partially and fully developed areas, and the majority of land uses close 
to the potential sites are îdentified to be ASRs. In Tîu Keng Leng and Tseung Kwan 0 , 
new developments are proposed or tinder construction and the number of occupîed 
ASRs will be likely to increase by the time of TKE construction. 
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2.7.2 Sufficient mitigation measures have been identified and should be incorporated in at the 
detailed design stage to reduce the likely dust impact of the ASRs to within the 
identified criteria. Construction methods should be selected to minimise potential 
impacts. Mitigation measures, particularly the wetting of dusty areas and Iimiting the 
speeds of trucks.on unpaved haul roads should be implemented to contro] the dust 
impacts to acceptable levels. 

2.7.3 Most of the identified ASRs which have been considered in this assessment, especially at 
Tiu Keng Leung and Tseung Kwan 0 , are currently at the plannîng stage and the 
programme of development is not known yet. The number of occupîed ASRs wîII 
increase if the planned developments are completed before TKE construction ends. 

2.7.4 Oust impacts have only been evaluated for the construction of the TKE since 
information on other construction projects is not available. To ensure the ASRs are 
protect from cumulative dust nuisance from any other construction work, contingency 
plans for other construction works will need to be prepared by the Contractor and 
regu]ar dust monitoring will be required during the construction of the TKE. 

2.7.5 Air quality impacts during operation of the TKE are not considered to be of concern, 
however, consideration must be given to the design and orientation of the ventilation 
shafts which should a]50 be dîrected away from ASRs to avoid the possibility of 
potential nuisance. 
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3 NOlSEAND 沼HRATION

3.1 INTRODUCTION 

3.1.1 This Section outlines the likely noise impacts arising from the construction and 
opera悅。nal phases of the TKE on the nearby noise sensitive receivers (NSRs). 
Appropriate mitîgation measures wiU be recommended to mitigate any adverse 
impacts.τhe proposed alignment wilI be underground or undercover and hence, 
actîvities during the opera話。nal phase of the railway are not considered likely to cause 
significant noise impacts. Neverthele嗨， potentiaI noise impacts from ventîla話。n
systems w îl1 be addressed. 

3.1之 Unmitigated construction works are predicted to generate exceedances of the 
recommended target criteria at most of the identîfied NSRs. Appropriate mitigation 
m鉛印控s， including the u冊 of quiet plant, moveable noise barriers and restriction on 
the numbers of planιhave been recommended to cont宜。1 these impacts to wi thin the 
established criteria. Further mitigatîon, in the form of improved glazìng and air 
conditîonîng have been identîfìed to provide a number of schools with the additîonal 
protection necessary to ach.ieve their more stringent recommended daytîme noise level. 
No operational i~pacts from noise or vibratîon are antîcipated. 

3.2 LEGISLAηON AND GUIDELINES 

3之1 1n Hong Kong the control of construction noîse other than Percussive Pilìng outsîde of 
daytime, week自y working hours (07.0。“19.00， Monday through Saturday excludìng 
Public Holidays), is governed by the Noíse Control Ordínance (NCO) and the subsidiary 
technical memoranda namely Tech11ical Memorandum on Noise From Construction Work 
Other Than PercussÎve Piling (TMl). The control of Percussive Piling (at all times) is 
governed by the Technical Memorandum on Noise From Percussive Piling (TM2). 詣的e
technical memoranda prescribe the permi社ed noise levels for construction work 
depending upon working hours and the existing noise c1 imate. 

3.2.2 A subsidiary Technica[ Memorandllm on Noise戶。m Construction Work in Designated Areas 
(TM3), will be applied on or after 1 August 1996. 了M3 will be applicable during 
restricted hours, within designated areas, as defined by the Noise C011trol (Construction 
WorkD的ignated Areas) Notice, Legal 5upplement No. 2 to Gazette No. 2/1996, 12 January 
1996. 

3.2.3 TM3 wiII cover the use of the following specîfîe是 powered mechanical equi pment 
(PME): hand而eld breaker; buHdozer; concrete lorry mixer; 這話mp truck; and hand且held
poker vibrator. The prescribed construction works are: erection or dismantling of 
formwork or scaffoldîng; loading, unloading or handling or rubble, wooden boards, 
steel bars, wood or scaffolding material; and hammering. 

3.2.4 The NCO criteria for TMl and TM3 are dependent upon the type of area co做出ning the 
NSR rather than the measured background noise level. The NCO requires that noi時
levels from construction at affected NSRs be less than a specified Accep個ble Noise 
Level (ANL) which depend on the Area Sensì討vity Ratîng (ASR) for the NSR under 
consideration. 

3之5 It is ir的lded that the co附加C泣。n activities of the proposed works should ~e planned 
and controlled in accordance wÎth the NCO. Works requiring the use of PME during 
restrîcted hours (19.00-07.00 Monday through Saturday, and at all times during Sundays 
an挂 Pub1ic Holidays), partícularly at night (23.00心7.00)， will require a Construction 
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Noise Permit (CNP) and wil1 need to achieve the applicable ANL. The ANL is derived 
from the Basic Noise Levels 符其L) determined in TM1 by applyin皂 corrections for the 
duration of the works and the effect of any other nearby sites operating under a CNP. 
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3.2.6 For this as前部ment， no information concerning the scheduling of other construction r 
works in the area is currentIy avail油le and， .the給fore， the ANL cor做“ons have been I -
set to zero. As a result, the ANLs are equaI to the BNLs. The ANLs for the constructîon LιU 
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shown in Table 3.2a(ωiυ:)and3三.2a(ιii) below. 

Table 3.2a(i) Acceptable Noise Levels for Construction other than Percussive PiIing 
(主'Ae哼，，5min dB)

TimePeri。這 AS里tlA喔， AS晨tfC"

70 

ASRtlBtI 

All days during the evening (19.00-23.00) and 
general holidays (indudîng Sund句(5) du的嗜血e
day and evenîng (07.00-23.0的

Alldaysdu加g the night-time (23.接1-07.∞)

65 60 

50 接5 55 

T仿ble 3.2a(ii) Acceptable Noise Levels for Construction in Designated Areas (LA棉紡;，. dB)

Time Period ASRtlB靈， ASRUC靈，AS裳ttAU

All days during the evening (1 9.α1-23.∞) and 
general holidays (includîn惡 Sun是ays) du的嗜血e

day and evening (07.0心23.00)

All days during the night-time (23β品07.00)

45 50 55 

30 35 40 

3.2.7 Although the NCO does not provide for the control of construction activities during 
normal working hours, a limit of LAcq , 30 min 75 dB is proposed in the Practice Note For 
Profess的rml Persons, Professiorml Persons Environmental ConsuItative Committee， 怖的戶的
Construction Activitîes: Non-statutory Controls, June 1993 (ProPECC PN2/93). This 
volunta句 lîmît has been applied on major construction .projects, including the Lantau 
and Airport Raîlway (LAR) a~d is now generally accepted in Hong Kong, and will 
therefore be adopte~ in this study în order to protect residential NSRs to an appropriate 
extent. 

3.2.8 For schools, the ProPECC PN2/93 recommended noise level during normal school 是ays
is LA叫， 30min 70 丑惡， this is lowered to LA呵， 30min 65dB 是uring examination periods.τhe 
mitigation measures that are recommended later in this section aim to controI noise 
levels to below the normalleveI för schools, additional measures such as restricting 
construction actîvities wou話I therefore, be required during exam periods if these occur 
within noisy constructîon phases. 

3.2.9 There are further subsidiary regulations, Noise Con~rol (Hand held percussive breakers) 
Regulations and Noise Control (Air Compressors) Regulations controlling the noi給 from
hand held breakers and air compressors which requìre compliance with the relevant 
noise emission standards and the fixing of noise emission labels to the plant (11是 dB for 
hand-held breakers and 109 dB for air compressors). 

3.2.10 Percussive piling is only permitted within the constraints of a CNP. TM2 sets out the 
requirements for working under a CNP, the determination of the permi往ed hoursof 
operatíons and, when necessary, other conditions. Percussìve piling is prohibited 
d 口凶z
piling are set out in T恥M位2 and are dependent on the type of NSR. The ANLs for daytime 
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percussive pilîng are presented in Table 3.2b. 

Table 3.2b Acceptable Noise Levels for Daytime. Percussive Piling 

Type ofReceptor 

NSR with no wìndows or other opening污

犯SR with central air condìtionìng systen器

NSR wÎth wìndows or other openìngs but without central 
air conditionìng sys語m

A

自

R
M
削

A
U
酬

vm yLm 
mwm 

umm 
種
診
岫

n
r
且

叫
一
∞
G
5

A
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圖
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I
A
Y
n
R
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3.2.11 It should be noted that for hospitals, clinics, schools, courts of )aw or other particularly 
sensi註ve receivers, the ANL is 10 dB(A) below 出at quoted in Table 3.2b關

3.2.12 The permi設ed hours of operations are determined by comparing the Corrected Noise 
Level (CNL) and the ANL at the NSR. Table 3.2c presents the perrnitted hours of 
operation for percussíve piling. 

Table 3.2c Pennitted Hours of Operation for Percussive Piling 

More than 10 dB(的

Between 1 dB(A) and 10 dB(的

Permîtted hours of operation on any day not being a 
holiday 

。8.OC抖。9.∞ AND12.3品13.30 AND 17.00-18.00 

08.00..09.30 AND 12.0ι1生∞ AND16.30寸8.00

07.。ι19.∞

Amount hy which CNL exceeds ANL 

No exceedance 

3.2.13 Noise from fixed plant operations a1so fall under the control of the NCO and noise 
restrictions are imposed at all times. The approprîate ANL for a particular NSR îs 
obtaine這 by referring to the γ'echnical Memorandum on No Í5e from Places Other Than 

'" Domestic Premîses, Public Places or Construction Sit的 (TM是). However, the EPD generally 
require that in planning for new developments operational noise impacts at nearby 

間 NSRs do not exceed the criteria set by the HKPSG. The HKPSG recommends 5 dB(A) 
less than the ANL as a criterîa for fixed noise sources. The criteria for assessing 
operational activitîes associated with fixed noise sources are given in Table 3.2d below. 

Table 3之d Acceptable Noise Levels to be applied as Criteria to the Area Sensitivity Ratings 
{丘NL， LAeq, 30min. dB) 

Time Period ASR'哇11 ASR"B" 

AIl days during the evenìng (19.00-23.00) and 
草eneral holid晶ys (inc1u這ìngSund叮咚) during the 
day and evening (07.OQ..23.0時

All days during the night-tin號。3.00-07.00)

60 65 

50 55 60 
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3.3 SENSITI泥 RECElVERS AND BASELlNE CONDlTIONS 

Construction Phase 

Y仰 Tong Section 

3.3.1 The main residential developments in the vicinity of the proposed station are Yau Tong 
Cen世e and Ko Chiu court. There are current1y two schools along Cha Kwo Ling Road 
namely PO Chiu College an這 St. Antonius Primary School, however the TKE 
construction works are likely to require the resumption of both schools. It is also 
anticipated that Yau Tong Estate and Ko Chiu Road Estate will be redeveloped. 

3.3.2 There are currently industrial buildings along Cha Kwo Ling Road (between the EHC 
and Yau Tong Road) and along the waterfront at Yau Tong. Industrial buildings are not 
considered as 民SRs and hence the noise impact from the construction of TKE do not 
-need to be considered for this area. 

3.3.3 The NS哀s (planned and existing) c10sest to the proposed construction sites for YAT and 
the track alignment have been selected as representative NSRs and are listed below in 
Table 3.3a and shown in F信仰 3.3a. For planned NSRs, the noise i呵act can only be 
predicted at the site boundary of the planned development as the m品ter layout plans 
for the development are not yet avail品le.

3.3.4 NSRs for the assessment are assumeq. to have no central air conditioning systems and a 
dìrect line .of sight to the appropriate construction site. 

Table 3.3a Noise Sensitive Receivers - Yau Tong Sectîon 

N oise Sensitive Representative NSRs 。istance to Worksite (m) 
Receivers 

Station A1ignment Tunnel Portal 

Existing 

NYAT1 YauτongCentre 180 30 益。

NYAT2 St Antonius PrimarγSchool 30 1∞ 180 

Poten位al

NYAτ3 Yau Tong Estate Phase 1 80 85 160 

NYAT 是 Y訓1Ton萃 Estate Phase 2 100 1是5 2袋。

NYAT5 Yau Tong Estate Phase 3 260 200 180 

3.3.5 The existing noise c1îmate in the vicinity of the propωed station is 性。minated by traffic 
noise from Cha Kwo Ling Road,'Lei Yue Mun Road, the distant EHC and local access 
roads. Industrial noise and aircraft noise also contribute to the overall ambient noise 
levels in the surrounding area. 

Tiu Keng Leng Section 

3.3.6 The current residents at Rennie's Mi l1 are being relocated and their dwellings will be 
demolishe位I therefore none of the existing NSRs will be present during the TKE 
constructíon works. TKL station will be constructed mainly under在round， with part of 
the concourse extending to ground level and the TKL to TKO section wíll be built on 
rec1aimed land. Portal construction is expected to be carried out under the Devil's Peak, 
south of the TKL station. The potential NSRs are shown in Figure 3.3b. 
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3.3.7 Public and private residential developments are expected to be built within Areas 73, 
73b and 74. The current HKHA rec1amation programme for Areas 7徊， 73b and 74 
surrounding the worksite is anticipated to be undertaken from mid-2001 to miι2002， 
whlch is later than the expected completion of the TKL alignment an這 station

development programme. Therefore, no NSRs are expected in thls area durìng the TKE 
construction works. 

Tseung Kwan 0 Section 

3.3.8 There are currently no existing NSRs within 300 m of the proposed worksites. The areas 
surrounding the worksites are proposed for residential and educational developmen誌
which indude schools to the north of the station in Areas 55, 56 and 57 and residential 
developments south of the station in Areas 65 and 67. For the planned NSRs in Areas 的
and 67, the master layout plans for the development are not yet available, hence the 
noise impact can only be predicte益的 the site boundary of the planned development. 
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3..3.9 Th發 schools in Areas 55, 56 and 57 are the NSRs located dosest to the proposed TKO 
worksites. A large public housing developm控告t north of the station would be screened 
from noìse from TKO worksites by these schools. Three of these schools, which are 
expected to be most affected by the construction activities, have been selected as 
representa世ve NSRs are shown in Figure 3.3c and are listed in Table 3.3b below. For the 
purposes of this 的紹給ment， the NSRs are assumed to have no central air conditioning 
systems and a direct line of sight to the appropriate construction site. 

Table 3.3b Noise Sensítive Receivers 酬 Tseung Kwan 0 Section 

Noîse Sensitive Representative NSR 
Receiver發

Distance to Worksite (m) 

NTK01 

NTK02 

NTK03 

NTK04 

NTK05 

School at the southem part of Area 55 

School at the westem part of Area 56 

School at the eastem part of Area 57 

Area 65 residential block 

Area 67 給sidential block 

Station Alignment 

280 170 

175 220 

240 180 

200 70 

130 35 

Hang Hau Section 

3.3.10 There are currently two large residential developments (On Ning Garden to the west 
and Chung Ming Court to the east) be錯位e the alignment north of HAH. Two additional 
schools have been proposed to the west of HAH (Area 37d and 37e)指 There are al始發
number of proposed residential developmen話 locate這 to the south (Area 27c and 是在哼，
west (Area 3制 and east (Area 37a) of the station. The two schools in Hau Tak Estate 
are located approximately 200 m north-west of the station and are screened from 
construction noise by Chu位g Man Court and the associated commercial centr也

3.3.11 The NSRs dosest to the propose挂 construction sites have been selected as representative 
NS晨s. These NSI之s are shown in Fîgure 3.3d and liste這 in Table 3.3c below. The NSRs are 
assumed to have no central air conditioning systems and a direct line of sîght to the 
appropríate construction site. 
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Table 3.3c Noise Sensitive Receivers 且 HangHau

時oÎse Sensitive 
Receiver 

Representative NSR Distance to Worksite (m) 

Station Alignment 

1∞ 15 

2∞ 50 

70 80 

110 40 

60 120 

120 30 

1∞ 是。

80 130 

160 30 

Existing NSR 

NHAH1 

NHAH2 

NHAH3 

提到A且是

Potential NSR 

NHAH5 

NHAH6 

NHAH7 

NHAH8 

NHAH9 

Chung Ming Court (Block E) 

Yuk 說ingCourt

On Ning Garden Block 2 

on Ning Garden Block 3 

Area 3Ba Westem 良的idential Block 

Area 37c Residential Block 

Area37a 鼓esidential Block . 

Area 37e School 

. Area 37d School 

PO Lam Section 

3.3.12 There are currently two existing NSRs, a residential development, King Lam Estate and 
Ho Ming Court. τhere are a number of proposed resîdential and commercial 
developments (Areas 17，的 east and west of the station and the small household block 
to the north) surrounding the worksites. A total of six proposed schools are located to 
the north-west (two schools at Area 15 and one at Area 19鷗在nd the south (two at Area 
Z是 and one at Area 19c) of the proposed station. Representative NSRs which would be 
th思 worst affected are identified and shown in Figure 3.3ιNPOLlban益提POL3b are 
located at the ground floor and provide這 with air-conditioning. These NSRs and their 
respec長ve minimum distances to the worksites are listed in Table 3.3d below. 

3.3.13 The NSRs are assumed to have no central aîr conditioning systems and a direct line of 
sight to the appropriate construction síte. 

Table 3.3d Noise Sensitive Receivers - PO 主am Section 

Noise Rèpresentative NSR Distance 10 Worksite (m) 
Sensitive 
Receiver Station Alignment 

Existing NSR 電

NPOL la King 了ao House 200 40 

NPOL lb King Larn Kindergarten 200 40 

NPOL2 King Lam Primary School 270 45 

NPOL3a Ho Ming Court 140 60 

NPOL3b Tung Wah Group Kindergarten 140 至8

Potential NSR 

NPOL4 Nearest school in Area 15 130 80 

NPOL5 Nearest residential block, southern part of Area 17 50 90 

NPOL 已 Nearest school in Area 19 160 50 

NPOL7 Nearest residential 忌lock in Area 19 (north) 60 60 

NPOL8 Nearest residential block in Area 19 (south) 60 80 

NPOL9 Nearest school in Area 24 200 50 
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Operational Phase 

3.3.14 The TKE alignment from YAT to HAH is below ground in cut and cover tunn祉. After 
HAH, the alignment rises to ground level north of Road P2 and continues at ground 
level into POL. The above ground section of the alìgnment wiU be fully endosed within 
a concrete structure. This structure will be designed to prevent the transmission of traîn 
noise and there will, therefore, be no adverse noise impacts from the movement of 甘ains
at any point along the aHgnment‘ 

3.3.15 The potential opera話onal noise impacts wiII be from the new ventilation systems (fixed 
plant) serving the TKE an這 the potential generation of ground忌。rne noise and vibration 
from the underground trains. As sufficient detailed information on inter alia track form 
and lithology is not available at this stage，出e ground-borne noise from undergrou吋
trains is not assessed as part of the DEIA. However, any ground岫bome noise and 
vibration can be effectively mitigated 忌y means of a suitably designed resilient track 
form, although this has not generally b您的1 found to be necessary on other MTl之C lines. 

3.3.16 A new ventilation building is proposed to be located mid且way 忌etween Y AT and τKL. 
As there are currently no existing or planned NSRs in the surrounding area the 
operational noîse wiU not be assessed in this report. Other ancîllary buildings or plant 
rooms will be located 的 both ends of the station. The potentially affected NSRs, their 
distance to the noise sources and ASRs are presented 拾了'able 3.3e below. 

Table 3.3e Potentíal NSRs and Distances to Fixed Plant Sources 

Station 

HAH 

1至epresentative NSRs Dislance (m) ASR 

NYATl 2∞ C 

NYAT2 90 C 

NYAT3 90 C 

NYAT4 120 C 

NYAT5 260 C 

NTKLl 100 B 

NTKL2 100 B 

NTKL3 160 B 

NTKOl 200 B 

民TK02 120 B 

NTK03 1忌。 B 

Nτ玄。在 120 日

NTK05 120 B 

NHAHl 40 C 

NHAH2 160 C 

NHAH3 70 C 

NHAH4 40 C 

NHAH5 90 C 

NHAH6 80 C 

NHAH7 50 C 

NHAH8 130 C 

NHAH9 100 C 

YAT 

TKL 

TKO 
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Slatìon Representative NSRs Distance (m) ASR 

POL NPOLl 170 3 

NPOL2 230 B 

NPOL3 80 B 

NPOL4 200 B 

NPOL5 60 B 

NPOL6 110 B 

NPOL7 40 B 

NPOL8 40 B 

NPOL9 190 B 

3.4 

3ι.1 

3.4.2 

3.4.3 

3.4.是

3.4.5 

CONSTRUCTION IMPACTS 

Potential Sources ofImpact 

The construction of the proposed alignment and stations wil1 main]y be by cut and 
cov前 method， except for the QUB-Y AT, LAT -Y Aτand YAT咽了KL tunnel sections where 
dril1 and blast wìI1 be used. Above ground construction wi I1 be carried out at th日仙nnel
access adits andstation sites and 出eHAH中OL section of the alignment. The potential 
sources of noise impact during the construction phas企 are described below according to 
the locations of the worksites. 

Yau Tong Station 

It has been assumed that the station wiU rnainly be constructed in cut and cover 
excavation with drîll and blωt where necessary. During station construction the玄eare
six main activ祠的 capable of producing significant noise irnpacts at NSRs. These are: 

• site establishment; 
• excavabon; 
• station box construction (including 忌。~ed piling); 
• reinforced concrete structure construction; and 
• reinstatement. 

Operations within the tunnels are expected to be continuous, but the operation of 
mechanical plant on the surface is expected to be càrried out during the daytime only. 
However, any above ground and un是erground construction activîties during the 
evening and night耐time periods will be subject to the îssue of a cr叩 by the EPD. 

Site Establishment 

The station box will be constructed along the line of the existing Cha Kwo Ling Road. 
The northern side of the station may require cutting into existing slopes to enable 
construction and this will be depen益的t on the stage of 閃deve)opment of the housing 
estates directly to the north. 

Excavation 

This task will initially involve the removal of the road surface and underlying soil. Cut 
and cover method wiU be used for the alignment. The construction activities are 
expected to take approximately eight months. 
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Station Box Construction and Structures 

3.4.6 YAT will have lwo levels of platforms with the construction largely below ground level 
in rock. The station structure formation wiU take place for approximately 16 months. 

Reinstatement 

3.4.7 This task wîlI mainly involve the relaying of the road and pavement and the 
reinstatement of the station site. 

Yau Tongto 位u Keng Leng Alignment 

3.4.8 This section of the alignment wilI consist of two different componen峙， a cut and cover 
tunnel from the east of Y AT station to the edge of Devil ts Peak and a tunnel constructed 
by drill and blast from Devirs Peak to TKL. 

3必 Particularly noisy activities during the cons甘uction of cut and cover tunnel wiU be: 

?一 site establishment; 
• excavation; 
• reinforced concrete structure constructioni 
• portal construction; 
• blasting spoil removal; and 
• reinstatement. 

Site Establishment 

3.4.10 Cha Kwo Ling Road wilI need to be diverted to enable the tunnels to be constructed. 
The site wi I1 then be cleared to enable slope stabilisatîon an這 excavation to proceed. 

Excavation 

3.4.11 The tunnels to the east and west of Y A T will be constructed in boxes by cut and cover 
metho益， these will lead into the rock tunnel portals. The excavation activities are 
expected to take approximately eight months. 

Structures 

3.4.12 ' This task wilI involve the tunnel structure formation. Although a]] the noisy 
construction wîll carrie益 out inside the tunnel, there wiU be some above ground 
construction activities and the operation of ventilation fans. 

Reinstatement 

3.4.吟了hîs task w il1 involve reinstatement above the tunnel boxes and the relaying of the road 
and pavement. 

PortaI Construction and BI佑ting Spoil Removal 

3.4.1是 It has been assumed that for tunnel construction passing through Devilts Peak, drilling 
and blastîng wÎll be required initially at the surface and then underground. As a 
consequence, the surrounòing NSRs are like]y to be affected by short term impulsive 
noîse impacts. As most of the construction activities will take place within the tunnels, 
the majorí ty of the poten話說 impacts for this phase of construction wîll be wel1 screened 
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an往 wîll only affect NSRs in the immediate vicinity of the tunnel portal site, whlch is 
assume這 to be located to the south-east of Ko Chiu Road. Removal of blasting spoils 
and rubble will be required at the entrance of the tunnel portal. 

Alignment戶om Tiu Keng Leng to Tseung Kwan 0 

3.4.15 It has been assumed that the alignment leaving TKL will be underground 拍這
constructed by cut and cover method. The main noise sources around the construction 
síte are: 

• site establishment; 
• piling of foundations; 
• excavation; 
• reinforced concrete structure cons仕uction; and, 
• reinstatement. 

Site establishment 

3ι16 Site clearance will be needed for the Tiu Keng Leng section. The sîte wiII be cleared to 
enable the excavation, and any c口t s]ope stabilisation, to proceed. 

Pilíng and ExcavatÏon 

3.4.17 The tunnels from TKL to TKO station wilI be constructed in boxes by cut and cover 
method. The excavation and piling activities are expected to take approximately two 
years. 

Structures 

3恥4.18 This task will involve the tunnels structure formation. Although a11 the noisy 
construction will carried out inside the tunnel, there wiII be some above ground 
construction activities and the operation of ventilation fans. 

Reinstatement 

3品，哼了his task wiII maìnly ìnvolve reinstatement along the alignment above the tunnel boxes 
and laying of the road and pavement. 

Tseung Kwan 0 , Hang Hau and PO Lam Stanons 

3.4.20 It has been assumed that for a1l these station construction works, cut and cover method 
wi l1 be used. The main actìvitìes capable of producing signi在cant noise impacts at NSRs 
are: 

. site establishment; 
• piling of foundation; 
• excavatîon; 
• station box construction; 
• reinforced concrete structure construction; and, 
• reínstatement. 

Site Establishment 

3ι.21 The works areas wi l1 initially be cleared to street levet involving dearance works and 
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cut slope stabilisa討on.

Piling 

3.4.22 Piling work for the foundation is expected to be completed within four months. 

Excavation 

3.4.23 This task will initially involve the removal the road surface and underlying soiL Cut 
and cover method will be used. The excavation activities are expected to take 
approximately four months. 

Station Box Constructíon and Structures 

3在24 All of these stations will have one level of platforms. TKO and HAH will be constructed 
largely below ground level in newly reclaimed land and POL wil1 be constructed above 
ground level. τhe station s廿日出ue formation wil1 take approxim前ely 12 months. 

Reinstatement 

3.4.25 This task will mainly involve the relayîng of the r，。在這 and pavement and the 
reinstatement of the station site. 
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Alignment from Tseung Kwan 0 to PO Lam 

3注.26 It has been assumed that the whole route w il1 be underground and constructed by cut 
and cover method, except near POL station where the alignmentwill be at grade. 
However, the at grade section of the alignment wi I1 be covered by a reinforced concrete 
structure and hence construction methods will be similar to the construction of the traìn 
track from τKLto TKO. 

Assessment Methodology 

General Constructìon Noise 

3在27 A methodology for assessing noise from the construction of the proposed a1ignment 
an是 stations has been developed based on TMl. ln general, the methodology is as 

, follows: 

. locate NSRs that may be affected by each worksite; 
• identify plant items for construction activities based on avaìlable information; 
• assign sound power levels (SWLs) to plant based from TMl; 
• calculate the maximum total site SWL for construction activities using the plant 

inventory and the SWL data in TMl; 
• calculate distance attenuation to NSRs from worksite notional noise source point; 
• predict construction noise levels 說 NSRs in the absence of any mitigation measures; 

and 
• compare predicted levels with estabHshed noise criteria. 

3ι之8 If the noise 紛紛ssment crìteria are exceeded at NSRs, mitiga討on measures must be 
∞nsidered金 A re-evaluation of the total SWL for ac話vities wilI be made assuming the 
use of practical mi位研討on measures such as si1enced equipment and noise barriers. If 
the criteria are still exceeded, further mitigation measures such as a reduction in the 
number of noisy plant working simultaneously would be recommended. Detailed plant 
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lists and SWLs are provided in Tables Cl.la-d in Annex C. 

3.4.29 For the assessment of noise from per叩頭ve piling, a methodology based on 站在2has
beenadop坦d. The CNL at the NSRs is ca1culated and the permi仕:ed hours of operation 
are determined by the degree by which the CNL exceeds the ANL. 

Assumed Constructíon Plant Inventories 

3.4.30 閃閃ctio叫he班均lsion w伽clu削vemaintyp位心的叫d [ 
construction operations. These are site establishment, pilin名， excavation, structures and 
reinstatement. The breakdown of these activities and the plant items indicated by the n 
Maunsell Engineering Design Team for each activity are given în Annex C. The I ~ 
excavation phase has been divide是 into two activities, above groun是 and underground, 
as it has been assumed that ini自IlyaIl the PME wiU be in operation at the surface. r卡1 
However, as t由hewor姑 progr，肥'es鈞srnos設t of the PME wi血11 operat愉ed undergrou豆n吋1吋技 a缸and 仁: 
hen拉仗1垃C登巳， the majority of the noisy p抖lan惜twi自i封1 b快e better screened from the NSI哀支站h$鼠, 

Blasting [J 
3.4.31 The con甘01 of a1l bl泊位ng opera位ons in Hong Kong is vested in the M&Q Division of 尸

the CED. Permits for tl)e storage and use of explosives mu說 be obtained from the M&Q LJ 
Division which also stipulates particular restrictions on bla泣ing proced ures. 
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3.4.32 For Hong Kong a conservative limi討ng peak partide velodty (pp v) of 25 mm S.l for 
reinforced co從rete structures, below which no damage to the structures are like)y, is 
recommended. Both the MTRC an忌 China Light and Power company (CLP) 
recommended 25 mm S-1 ppV to minimise the risk of damage to their structures from 
vibration. Water retaining structures tend not to be as resilient as buildings, and the 
Water Supplîes Department recommends 13 mm S.1 ppV to minimise damage to their 
structures from vibration impacts. 

3.4.33 A methodology for estimating the likely levels of vibration is given by the Dupont 
formula, which when tailored to the situation in Hong.Kong can be used to give 
indicative vibration levels. However, the M&Q Division require an assessment of 
blasting vibration an這 îts effects on nearby structures to be carried out by qualified 
blasting specialist丸 and submitted to them for approval. This assessment will be carried 
out by the specia1ist contractor prior to commencement of the works at each site. Hence 
a detailed assessment of blasting vibration is outside the scope of this study. It should 
however, be noted that the controls on blasting likely to be require這 to safeguard nearby 
structures will provi這e a degree of mitigation of the possible impacts on n田rby
sensîtive landuses. 

Prediction of Impacts 

Yau Tong Section 

3.在34 Analysîs of the construction activities plus the likely me品。這s of working has enabled 
an inventory of plant items and site tota1 SWLs to be assembled and used to predict 
impact at individual NSRs. 

3ι.35 Façade noise levels at the NSRs were calculate based on the total SWLs and distance 
attenuation va]ues given in TMl. 1n order to assess the worst case scenario, it has been 
assumed that construction work at each work site would occur simultaneously. The 
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cumulative effect of the construction impac恰 on the nearby NSRs are shown in 
Table 3ιa below. 

TseungKwan 0 Extensìon 益ndQuarryBavR灣liefWorks

Table 3.4a Total Predicted Noise Levels for Yau Tong Section (d.窟(且力

St諮詢n &; Alignment 
sîte establishment 
excavation (initial) 
excavation (兔油1)
放ation boχconstruction 

structu.res 
reinstaternent 
:耐i∞nstruction
la忍耐19SpO立 removal

vent fans (night-tirne) 

, Station &; Alignment 
site establishment 
excavation (initial) 
excavation (final) 
station box construction 
g甘uctures

reinstatement 
portal construction 
blasting spoil removal 
vent fans (night-自ne)

Note: Noise levels exceeding 75 dB(A) for residentiat 70 dB(A) for school and 55 dB(A) for vent fans 
night-time operation are in bold. Levels at schools should be reduced by a fur仕ler 5 dB(的 during
examination periods. 

Pre是icted Noise Level Construction Activities NSR reference 

564465800 
e
s
e
e
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o
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J
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O
O

。
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J
e
0
月J

NYATl 

NYAT5 
n
υ
τ
i

《
υ
1
4
1
i
n
U
Q
J
n
u

可
且

777777676 

Tseung Kwan 0 to PO Lam Section 

The extent of the construction impacts atτKO， HAHan是 POL are considered to 己e
simîlar to Y A T Sectìo口，

3.4.36 

The total predicted maximum noise levels assocîated with each of the construction 
activities at the façade of the representative NSRs are shown in Tables 3ιb-d taking into 
account the distance attenuation for each source. In order to assess the worst case 
scenario, it has been assumed that construction work at each site would occur 
simul垃neously.

3且.37[ 

Table 3.4b Predicted Construction Noise Levels for Tseung K'卸的t 0 Section (dB(A)) 

Predicted 持。Ìse Level 
1220021 

胃J
H
J
m
J

胃I

胃J

向J

旬
，

Construction Activities 

site establishment 
piling 
excav泣ion (initial) 
excavation (如al)
station box construction 
s廿uctu.res

reinsta tement 

NTKO 1 (school) 

NSR reference 

可
A

旬
，
直
峙
，
h
R
U
A
唾
弓
，
.
唾-
4

月
，
再
J

旬
，
n
J
月J

月
J

哼
，

site establishment 
pi加可

excavation (initial) 
excavation (final) 
station box construction 
的ructures

rem仗atement

NTKO 2 (school) 

n
m
M咒
m
m
h
η
n

site e訴我blishment
p註ing

位cavation (ini諒我1)
excavation 校的的
statìon box construction 
s仕uctu.res

reinstaternent 

NTKO 3 (school) 
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Predicted Noise Level 

海
鴨
"
w
m付
m
m
m
m

Co暫時truction Adivîties 

site establishment 
p也ng
excavation (initial) 
excavation (fIDal) 
station box construction 
s甘uctures

reinstatement 

NSR referenc.e 

NTK04 

4453753 
a
o
a
o
a
n
u
e
o
吋
J
B
O
E
O

site establishment 
pi跆'g
excavation (ini說al)
excavation (如lal)
station box construction 
s仕uc仇lfes

reinstatement. 

NTK05 

Note : Noise levels exceeding 75 dB(A) for residential and 70 dB(的 for school are in bold. Levels at 
吋1∞Is should be reduced bv a further 5 dB(A) 自由反 examina悅。n perio社S.

Table 3.4c Predicted Constructíon Noise Levels for Hang Hau Section (dB的》

Predicted Noise Level 
句
A

啥
且
嗯
，
h
h
u
n
H
J
舟
，-
n
u

9999799 
Construction activities 

site establishment 
piling 
excavation (initial) 
excavation (final) 
station box construction 
3廿uctures

reinstatement 

NSR reference 

NHAHl 

。

1
1
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o

a
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a
R
M
G
R
M
均
J
e
o
e
o

sÏte es恆blishment
pîling 
excavation (inÏtial) 
excavation (final) 
station box construction 
structures 
reinstatement 
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A
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M
啥
A
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肉
，4
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R
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M

a
o
e
n
v
a。
"
，
晶
晶
U
C
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S
O

sìte establìshment 
piling 
excavation (initial) 
excavatîon (final) 
station box construction 
srructures 
reinstatement 

NHAH3 

t
i
w
q
叫

A
唔
唔
，
騙
覓
M
A
T

弓
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o
e
o
e
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piling 
excavation (initial) 
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station box construction 
structures 
reinsta tement 
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9019309 
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O

闕
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月
J
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piling 
excav前ion (initial) 
excavation (final) 
station box construction 
structures 
reinstatement 
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Predic.te是槌oise Level 

仿
制

u
m
u
m
m
u
“
的

Construdion activities 

sìte establîshment 
piling 
excavation (initial) 
excavation (如al)

station box construction 
structures 
reìnstatement 

NSR reference 

NHAH6 

3342943 
e
o
e
o
b
m
w
錢
。
"
I
b
o
-
o

sìte establishment 
piling 
excavation (訊ítial)

excavation (final) 
station box construction 
structures 
reinsta tement 

NHAH7 

m
H
m
m
m
m
w
位
海

m
H

sìte 的tablishment

pilîng 
excavation (ìnitial) 
excava話。n (final) 
station box construction 
struc:tures 
reinstatement 

NHAH 8 (school) 

5664565 
e
o
e
o
a
o
a

。

"
J
G
O
Q
U

終ite establishment 
piling 
excavation (initial) 
excavation (跆尬。
station box construction 
g仿uctures

reinstatement 

NHAH 9 (school) 

Note : Noise levels exceeding 75 dB{A) for residential and 70 d器(A) for school are ìn bold. Levels at 
schools should be reduced by a further 5 dB(A) during examination periods. 

Table 3.4d Predicted Construction Noise Levels at PO 王紹m Section (dB(A)) 

Predicted Noise Level 

NPOL 1a 
2332332 $888788 

Construction adivities 

sîte estàblishment 
pilìng 
excavation (ìnitial) 
excavation (final) 
statîon box construction 
structures 
reinstatement 

NSR reference 
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Predicted Noise Level 
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piling 
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說3tion box construction 
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piling 
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NPOL 9 (school) 

Note : Noise levels exceeding 75 dB(入) for residential and 70 d器(A) for school are in bold. Levels at 
schools should be reduced by a further 5 dB(A) during examination periods. 

Evaluation o[ Impacts 

Yau Tong Section 

Construction Noise Impacts 

Constructìon impacts in excess of the daytime criteria are expected at a11 NSRs from 
unmitigated constructíon operations except Yau 士ong Estate Phase 3 (NY AT5) and, as a 
resul丸 mitigation measures wiU be necessary. It is exp仗ted that any restricted hours 
construction works would need to be careful1y planned to mitigate noise levels owing to 
the proximity of the NSRs to the worksites. 
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3.4.39 From Table 3ιa， noise levels of up to 11 dB(A) above the proposed day豆mework.ing

limit are expected at Yau Tong Cen甘e (NY AT 1), and mîtigation measures are required 
to ensure that NSRs are protected from excessÎve noise levels. Without mitigation, the 
facade noise levels at the St. Antoni口sp討mary school (NY AT 2) wou話 be 19 dB(A) 
abovetherecommen吐ed daytime 諒。ise limît during the station box construction period. 

3.4ιo The predicted noise levels from the ventil詣。n fans during the night-time period excee社
the statutory limît of 55 dB(A) for a11 receivers. It is therefore expected that night而me
tunnelling work could not be carried out without the use of fan silencers which would 
reduce noise levels to below 55 dB(A), thereby allowing the granting of a CNP. 

3在41 Measurements of vibration from construction plant have shown that, even from 
percussive piling equipment, levels generally fall to imperceptibilîty beyond 
approxim融合ly 100 m from the source. Imperceptible levels are reached at much smal1er 
distances from other plant such as excavators an這 dozers. Since vibration sensitive 
receivers lie wìthin 100 m of the probable positions of vibration emitting plan七
percep位ble levels of grour吋 vibration may be experienced at some NSRs. No 
percussive piling has been assumed for this construction and therefore blasting is likely 
to be the source of the highest levels of vîbration. 

3.4.42 For bla學ting there are two effects which need to be assessed, vibration in structures and 
air overpressure. Blasting activities are likely to result in disturbance in the form of 
ground borne vibration and noise to the occupants of NSRs around the constructîon sîte. 
Gìven the site 侃fety requirements of M&Q, it is conside認這 that the full mitigation of 
these effects is not practicable. The detonation of exp]osíves leads to the generation and 
propagation of airborne waves or air overpressure. These waves consist of energy over 
a wide range of frequencies, some are audible and are know as sound waves, while 
most are at frequencies below the audible range, less than 20 Hz. 

3.4.43 The weakest part of a structure exposed to overpressure is usually the windows. Air 
overpressure va[ues of 150 dB could be sufficient to d是mage a badly mounted wîndow 
pane wi th most w訊社ows breaking at 170 dB. Air overpressure values in excess of 180 
dB are sufficient to damage structures and therefore attention should be taken during 
the selection of the exact location of the blast so that the blast is not in the direct line of 
sîght to any nearby by buildings. The audible portion of the air overpri諮詢remaybe

di位urbing to the occupants of schools an這 residential buildings in the vicinity of the 
construcbon síte. 

Tseung Kwan OSection 

3.4.住在 Construction impacts in the region of 1心OdB(λ) above the daytime criteria were 
predic~ed at all NSRs from unmitigated construction activities. NTKO 4 (Area 65 
residential block) and NTKO 5 (Area 67 甜頭dential block) are impacted 己y construction 
noise during the piling, excavation and structure5 period and as a result miti伊tion
measures wiU be required in 0吋er to red uce the noi肥 impacts at these receivers. 

Hang Hau Section 

3.4.45 Adverse construction impacts ín the region of 2-17 dB(A) above the 這ay豆me criterion 
have been predicted at all NSRs from unmitigated daytime construction operations 
from the station and alignment worksite. 17 dB(A) exceedances are predicted at Chung 
Man Court (NHAH 1) durîng the excavation an技投ructures construction peri。這5， and, 
as a resul七 mitigation measures will be essential. 

\TD 39 
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3.4.46 There will be poten話al construction noise impacts at the schools adjacent to the 
worksites du如g all phases of construc亞on. Without any mitigation, the façade noise 
levels at the schools during would be 5-16 dB(A) higher than the 70 dB(A) limit during 
normal school periods and 10-21 dB(A) higher than 65 dB(A) examination period limit. 

PO Lam Sectíon 

3.4.47 Construction impacts in the region of 1占2 dB(A) 品ove the daytime criteria are expected 
at all the NSRs from unmitigated day豆mecons廿uction operations. Exceedance of 
8 dB(A) are predicti控d at NPOL 1a (King Tao Hous的 during the pilîng.. exc~vation and 
structures periods and mitigation measures wiI1 be essentiaL It is expected that 
restricted hours construction could not be undertaken dl贈給 the proximîty of the NSRs. 

3且是8 There wîll be poten說al construction noise impacts at the schools adjacent to the 
worksites during all phases of construction. Without any mitigation, the façade noise 
levels at the school (NPOL 6) during these operations would be 5孔2 dB(A) higher than 
the 70 dB(A) lîmit during normal school periods and 10心7 dB(A) higher than 的 dB(A)

examination period lîmit .. 

Mitigation Measures 

3.4.49 Mitigation measures for each constructi~n site are detailed below. As it is considered 
too restrictive to specify that a contractor has to use specific items of plant for the 
construction operations, recommendations for mitigation to achieve the applicable noise 
criterion have generally been specified as a combination of noise barriers and a plant 
noise performance specification. 了his performance specification requires the contractor 
to incorporate Iquiet' or silenced plant or reduced plant inventorie5 50 that noise levels 
at nearby NSRs are kept below the applicable noise criterîon. 

Quiet plant 

3.4.50 Quiet plant îs defîned as PME whose actual SWL îs less than the value specified in TM1 
for the same piece of 叫“pment. Examp]es of SWLs (or 50口nd Pr借給re Levels (SPLs) at 
7 m) for specìfic silenced PME, which are known to be used in Hong Kong, or otherwise 
generallyavailab佳， are given below: 

Bulldozer 
Bored Pîling Rig 
DumpTruck 
Excavator 
Lorry 
Concrete Pumps 
Compressors 
Generators 
WaterPumps 
Poker Vibrator 
Loader 
Modern Breakers (mounted on demolítion robot) 
Modern Saw (power wire saw, or modern wall saw) 
Kìck Ripper (saw and lift method) 
Bursting System 
Crusher (hand-held or mounted on demolition robot, hydraulic) 
Pipe Jacking 
Non且explosive Chemîcal Agent 

5WL 110 dB (A) max; 
SWL 110 dB (A) max; 
SWL 110 dB (A) max; 
SWL 105 dB (A) max; 
SWL 105 dB (前 max;

SWL 105dB (的 max;

SWL 100 dB (A) max; 
SWL 100 dB (A) max; 
SWL 88 dB (A) max; 

SWL 110 dB (A) max; 
SWL 105 dB (A) max; 

SPL89且91 dB(A); 
SPL 76-81 dB(A); 
SPL7品80 dB(A) 
SPL7令72 dB(A) 
SPL 67-69 dB(A); 

SPL6令65 dB(A); and 
SPL60且已5 dB(A). 
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3ι51 lt should be noted that various types of silenced equipment can be found in Hong Kong. 
However, EPD, when processing a CNP application, will apply the noise levels 
contained in the relevant statutory TM unless the noîse emission of a particular piece of 
equipment can be validated by certificate or demonstration. 

Mobile Noise Barriers 

3在52 Mobile or movable barriers th在t can be locat登d c10se to 泣。isy plant can be very effective 
at screening NSRs from particular plant. 3 m high mobile barriers with skid footing and 
a small cantilever巴d upper portion can be located within a few r泣的ers of static plant and 
within about 5 m of more mobile plant such as excavator益，每ulldozers etc. Based on the 
NSR heights and sîte geometry in this case it is estimated that, if properly used, mobile 
noise barriers of this type can produce 10 dB (A) of screening for static plant and 5 社B
(A) of screening for mobile plant. Where theεe screening effects can be achieved at 
upper floors of NS}這5， greater 忌enefits would result at lower floors. The noise screening 
benefit for each plantεonsidered in this study is listed as follows: 

• stationary plant 四 10 dB 5creening: compressor, water pump, concrete pump，社rilling
rigs, generator, various hand tools and saw. 

• mobile plant 嘲 5 dB screening: bulldozer, excavator, loader, truck mixer, mobile crane, 
.vibrator and breaker. 

Reducíng the Numbers 01 Plant Operating in Critical Areas Close to NSRs 

3.4.53 In genera] the numbers of plant used should be left to the choice of the Contractor 50 
that ín combination wÎth the selection of quiet plant, further reduction ìn the total plant 
noise level can be achîeved. This method could be more effective for activities 
associated with foundation work, station box construction and excavation activitíes in 
which a large number of PME are anticipated, but not a11 of them would be utilized at 
the same tíme. In 50me cases, however, it is necessary to stípulate the maximum 
permissibJe number of plant types to achieve the required maximum 5ite SWL. 

Constructing T emporary Noise Barriers 

3ι5哇 In 伊neral ， noise barriers of 3占 m high, located on the site boundaries between noisy 
construction activities and NSRs, could give up to 5 dB reduction from screening 
(estimated ìn accordance with TM1). It should be possible for the Contractor to provide 
these in the form of sîte hoardings to achieve this Jeve] of reductîon, providing the 
barrier5 have no openings or gaps, with a superficial surface density of at lea5t 10 kg m-2

• 

Good sìte practice 

3.4.55 Good sÎte practice and noise management can considerably reduce the impact of the 
construction sites' activities on nearby NSRs. The followîng measures should be 
followed during each phase of construction: 

• only wel卜maintained plant should be operated on-site and plant shoul這 be servîce這
regularly durìng the construction programme; 

• machînes 訊社 plant (such as trucks) that may be in intermittent use shoul這說‘shut
down between work perìods or should be thro設]e往往own to a minimum; 

• plant known .to emit noi器設 計rongly în one direction, should, where possible, be 
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orientated 50 that the noise is directed away from nearby NSRs; 

• silencers or mufflers on construction equipment should be utilised and should be 
properly maintained during the construction programme; 

• mobile plant should be sited as far away from NSRs as possible; and 

• material stockpiles and other structures should be effectively utilised, where 
practicable, to screen noise from 0心site construction activities. 

3.4.56τhe noise benefits of these techniques can vary according to specific sÎte conditions and 
opera亞onsl and whilst they would provide some attenuation, they cannot be assumed to 
guarantee a high level of noise mitigation. 

3.4.57 A summary of a11 the different mitigation measures for the noisiest construction pha甜S
at each NSR are presented in Tables 3.4e岫紅

• Mitigati口nA 且 use of quiet plant (and noise insulation at school where applicable); 
• Mitigation B - use of quiet plant and movable barriers within the site; and 
• Miti伊tion C - use of a combînation of Mitigation A and B together with lîmiting the 

number of plant. 

Yau Tong Section 

3在58 For the construction of the station and alignment tunnel, if the use of quiet plant and 
movable barriers within the construction site are employed, the total SWL of the 
alìgnment and station construction will be reduced by 8 -12 dB(A) "respectively. Hence 
the cumulative construction noise levels 社 most NSRs will be below the L Aeq 30 rnins 75 d B 
daytime limît except at Yau Tong Centre (NYAT 1). 1t is therefore recommended that 
the number of each type of plant be reduced to one so as to meet the noise criterion 
during the daytime construction period. However, a 2 dB(A) exceedance is still 
predicted a t-Y平u Tong Estate Phase 2 (NY AT 4) during the site dearance stage. The 
application of a restriction requiring no two items of noisy equipment to be operated 
simultaneously within a distance of 的 mofNYAT 哇I durîng this phase, wîll enable the 
Contractor to meet the 75 d B(A) target“ 

3.4.59 Blasting activi訴es are likely to result in some for奴 of disturbance in the form of ground 
borne vibration and noise to certain NSRs around the construction site. It is considere往
that unreasonable constraints on the Contractor would be necessary to fu lIy mitigate 
these effects. However, ît is recommended that the impact of these effects should be 
reduced by making sure the persons likely to be affected are aware of the source of th巴
出sturbance and that the magnîtude of blasting has been adequately controllE~d to 
minimise the risk of damage to theîr properties and MTRC structures. 

3.4.60 1n addition, it is recommended that the disturbance 丑聞 to vibration and noise impacts 
from blasting could 忌e further reduced by ensuring that all potentially affected persons 
are aware of the timing of b姐姐ng operations. 1n this way, the potential shock and 
surprise whìch may arise from the blasting procedure could be alleviated and 
par豆cularly sensîtive activities could be rescheduled to avoid these periods. 
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Table 3.4e Yau Tong Mitigated Construction Noise Levels 
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Activities 
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Note : Noise levels eχceeding 75 dB(A) for residential and 70 dB(A) for school are in bold. Levels at 
schools should be reduced by a further 5 dB(A) during exalT\ination periods. 

Tseung Kwan 0 Sectíon 

The highest construction impacts predicted at the nearby NSRs for the TKO section are 
ìn the regiqn of 1-10 dB(A) above the target criteria for both the station and alignment 
construction. A combination of mitigation measures such as the use of quiet plant and 
the use of movable barriers within the construction site, can reduce the total SWL of the 
alignment and station construction 語Y 7-12 dB(A). Hence the cumulative construction 
noÌse levels at all NSE之s wilI be below the LA呵， 30 mins 70 dB and 75 dB targets. 

3.4后1
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Table3.垂'j Tseung Kwan 0 Mitígated Noise Levels 

Mîtîgation C Mitigation B Mitîgation A Unmitigated 
Noise Level 

Construdion Activities 
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Note : Noise levels exceeding 75 dB(A) for residential and 70 dB(A) for school are in bold. Levels at 
schools should be reduced by a further 5 dB(A) during examÍI喻的on period就

Hang Hau Sectíon 

Adve'rse noise impacts of up to 17 d島(A) above daytime criteria were pre遵化組d. For the 
construction of the statîon and alignment tunnels, if the use of quiet plant and movable 
barrier within t出hec∞on的耐st甘ru叭叫1κct討io只肘site are employed, the total SWL of the alignment and 
station construction wi l1 be reduce社 by 8-12 dB(A) respectîvely. However, the total 
construction noise levels at receivers NHAH 1, NHAH 哇， NHAH 6, NHAH 7, NHAH 8 
and NHAH 9 will still be above the LA呵.30 叫他 70 dB and 75 是B daytime targets. 

3ι.63 

Exceedances of the daytime criteria are still predicted at those receivers and other 
mî世ga位on measures a.re necessary to further alleviate the constructîon noise levels at 

3.4.64 
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these NSRs. It is recommended that are limits on the numbers of plant operating within 
the construc洹on site. As a result, NHAH 1 and NHAH 9 5討11 have 2毛 dB(A)
exceedances during the daytime period. The app1ication of a restriction requiring no 
two items of noisy equipment to be operate垂頭multaneously within a d話tanceof15 m 
and 30 m of NHAHl and NHAH 9 respectively, during this phase, will enable the 
Con甘actor to meet the 75 這器(A) 個rget.

T毒eu仇恨 Kwan 0 Extension and Quarrv BaV RelíefWorks 

At the Area 37d school (NHAH 9), a 5 dB(A) noise exceedance has been predicted, even 
with the recommended package of mitiga世on measures. Windows facing the worksite 
should, therefor隸， be fitted with Type 1 gIazing with air conditioning prior to the start of 
construction. The Type 1 glazing will provide up to 10 丑惡 (A) reduction in sound 
pressure levels inside the school compared to the open wiI頃。wsi切ation. It is 
considered that the insulation of Type 1 glazing will be sufficient to mitigate impacts 
from the construction activities 諮詢ciated wíth τKE. 

3.4.65 

Table 3.益:g Hang Hau Mitigated Noise Levels (dB的.))
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Mitigation C Mitigation B Mitigation A Unmitigated 
Noise LeveI 
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PO Lam Section 

Adverse noise impacts of 口P to 12 dB(A) above the daytime crìteria have been predicted. 
For the construction of the station and alignment tunnels, if the use of quiet plant and 
movable barrier within the construction site are employed, the total SWL of the 
alignment an益 station construction and a1ignment construction will be reduced by 7-12 
技B(A) respectively. However the total construction noise levels at NPOL 2, NPOL 6 and 
NPOL 9 wilI be above the LAeq, 30 míns 70 dB(A) daytime limît. 

3ι.66 

At the King Lam Primary School (NPOL 2), and the schools in Area 19b (NPOL 6) and 
Area 24 (NPOL 9), 1-2 dB(A) exceedances have been predicted even with a package of 
mitigation measures. Windows of NPOL 2, 起POL 6 and NPOL 9 facing the worksîte 
should be fitted with Type 1 glazing and air conditioning prior to the start of 
construction. The Type 1 gl詔ing to be installed will provide up to 10 dB(A) reduction in 
noise levels inside the school compared to the open window situation. It is considered 
that the insulation of Type 1 gl~zing wi I1 be sufficient to mitigate impacts from the 
construction activîties associated with TKE. 

3.4.67 
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Table 3.4h PO Lam Mitigated Noise Levels (dB(A)) 
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Note : Noise levels exceedìng 75 dB(A) for residentia1 and 70 dB{A) for school are in bold. Levels at 
schools should be reduced by a further 5 dB(A) during examination periods. 

r-L QpERA TIONAL IMPACTS 3.5 

PotentíaI Sources oflmpacts 

The entire TKE a1ignment wìII be enclosed, either in tunnet or within a substantial 
concrete structure. Therefore, no adverse impacts from operational train noise are 
expected 感

3.5.1 

fL 

Vibration measurements un丘ertaken on the exìsting Islan這 Line at Tai Koo Shing, for 
the assess~ent of proposed station related deve]opments above the new Aìrport 
Railway, have indicated that tangîble (feelable) vibration îs unlikely to excee益 the
accep垃已le vibration lìmits defined by BS6472: 1992 Guidance to Evaluation 01 Human 
Exposure to Vibration ín Buildings 行 Hz to 80 Hz). Vibration re-radîated as noise 
(perceived as rumbling) within adjacent structures may exceed acceptable limits, 
defined in BS6472: 1992 as NR35 and NR45 for residential and hotel bui1dings 
respectively恥 However， experience on the existing MTR lines shows that,.with 
appropriate mitigatîon in the form of f10ating or isolated track, all vibration related 
impacts can be effectively ameliorated to acceptable levels. The requirement for 
vibration mitigation m~asures will be determined at the detailed design sta伊 ofthe
Project. 

3.5.2 

mriiL 

Fixed plant noise will arise from the ventilation systems of which there are two main 
types: station ventilati合刊 and 甘ackway and tunnel ventilation. 

3.5.3 ars-EaL 

Although mechanical tunnel ventilation systems will not be used routinely, fans wilI be 
fitted into the venti.lation shafts for use during congested or emergency situations where 

3.5.4 
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trains are not moving through the tunnel or when it is necessary to exhaust smoke in the 
event of fire. These fans would also need to be tested periodically. Tunn~l ventilation 
wiI1 normally occur through the piston effect of the movìng train pushing stale air out in 
front of the train and drawing fresh air in behind. 

3.5.5 The use of effective noise control equipment wi I1 be included în the ventilation system 
design to ensure no adverse impacts from the ventilation shafts. 

3.5.6 Vibration from 甘ain movements may be transmitted through the structure of adjoining 
buildings and adversely affect the occupan包 Potential impacts and op杖。nsfor
mitigation are"discussed in Section 3.5.10. 

3.5.7 

Assessment Methodology 

The 1imiting L Ae哼， 30min.levels at, l m from the louvres of the ventilation shaft have been 
predicted to 俗話說ish the limitíng atmospheric noise specifications, which will ensure 
that no unacceptable noise impacts will result for the operation of the plant. 

The location of the vel話lation shafts for the station and tunnels are at the ends of each 
, station. The target levels at the receivers of the night-time ANL minus 5 dB(A) (in line 

wÌth the HKPSG) wìlI be applicable for the NSRs near the ventilation shafts. As the 
detailed design of the ventil是tion shafts is not available, the location of the louvres are 
not shown in this stage; the worst case distance between the louvres and the NSRs has 
been consídered, assuming a maximum noise level of LA呵呵mÏJ1.75 dB at 1 m would be 
specified at the louvres for Y Aτ， TKL，士KO and HAH stanons and 70 dB for POL. 

Table 3.5a Predictions 0/ Operational Noise levels 

3.5.8 

Station 

HAH 

Representative NSRs Pre是ided NOlse Level NoÎse CriterÎa (A~這且.5 dB(A) 

NYATl 37 55 

NYAT2 44 55 

NYAT3 44 55 

?這YAT 是 41 55 

NYAτ5 (LAeq31lmiιdB)35 55 

NTKLl 43 50 

NTKL2 43 50 

NTKL3 39 50 

NTK01 37 50 

NTK02 41 50 

NTK03 39 50 

NTK04 是1 50 

NTK05 是1 50 

NHAH 1 51 55 

NHAH2 39 55 

NHAH3 往6 55 

NHAH4 51 55 

NHAH5 44 55 

NHAH6 45 55 

NHAH7 毛9 55 

NHAH8 41 55 

NHAH9 43 55 

YAT fiufL 

TKL 
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3.5.9 

3.5.10 

3.5.11 

3.6 

3.6:1 

3.6.2 

Predicted Noise Level 持。ise Criteria (ANL-5 dB(A) Station Representative ~這SRs

POL NPOLl 

NPOL2 
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NPOL4 
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Prediction olImpacts 

The recommended 1 m facade noise levels required to achieve the ANL-5 dB(A) target 
at each of the NSRs have been calculated and are given in Table 3.5a above. 

Evaluation olImpacts 

The noise levels predicted at the NSRs are a worst case estimate as screening corrections 
have been ignored in the assessment. Compliance wîth 75 dB(A) at 1 m from the facade 
will prevent unacceptable noise impacts to a11 NSRs at Y A了I TKL, TKO and HAH恥 At

POL, the fixed plant noîse level of 70 dB{A) at 1 m from louvre will also prevent 
unacceptable noise impacts to al1 NSRs to within the recommended noÎse criterion. The 
use of specially designed mìti伊tion measures, inc1uding louvred enclosures and intake 
and outlet silencers may be required to meet the noise criterion. 

Vibration measurements taken on the existîng MTR Island Lîne at Tai Koo Shing, for the 
assessment of impacts on proposed developments above the new Airport Railway, have 
indicated th泣 tangible (feelabJe) vibration is unlikely to exceed the accep泊ble vibratîon 
limît5 defined by the Guidance to Evaluafion of Human Expo抖陀的 Vibration in BuiIdings (1 
Hz to 80 Hz), BSω72: 1992. Vibratîon re-radiated as noise (perceived as a rumble) within 
adjacent s甘uctures may excee岳 acceptable limits, defined as NR35 and NR45 for 
residentîal buildings and hotels respectively. However, experience on the existing lines 
shows that wÍth appropriate mìtigation in the form of floating or isolated track all 
vi忌ratîon related impact5 can be controlled to acceptable levels. The requirement for 
vibration control measures will be determined at the detailed engineering design stage. 

CONCLUSIONS 

This assessment has predicted that unmitigated constructîon noise would cause adverse 
noise impacts at the nearby NSRs (existing and potentîal). Mitîga說on measures have 
been identified which have reduced"n付給 levels to below the appropriate daytime 
criteria and these have been recommended, as described above, to alleviate the hîgh 
levels of construction noise. Measures include the use of silenced PME, restriction òf the 
number of PME an益 the installatîon of mob i1e barriers. 

1n some cases, noise levels remain above crîteria even after the applìcation of the 
mitigatîon measures described above. Additional measures, such as the 1imiting of 
numbers of plant and working schedules wiU be required to achieve the required noîse 
levels. 
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3.6.3 The assessment indicates that no unacceptable noise impacts will occur at the NSRs 
from the fixed plant noise associated with the TKE, provided the recommended limiting 
level of L柄， 30削n- 70 dB and 75 dB at 1 m is achieved at the louvres. 

3.6.是 The rniti伊tion of ground品。rne noise and vibration by means of a suitably designed 
resilient trackform may be required and this should be addressed at the detailed design 
stage. 
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接 WATER QUALITY 

在1 INTRODUCTION 

4.1.1 Thls 5ection presents an assessment of TKE construction and.operational phase water 
quality impacts and outlines potential mitigation requirements. Key issues addressed in 
this section are the constructîon and operation of the TKE whlch will generate 
wastewater‘ which may cause adverse water qualîty impacts if not controlled. 

4.1.2 Adverse water quality impacts should not 呈rise from construction works for the TK息，
provìded th泣 good si恰 standards are maintained. Appropriate mitigation m館sures

have been identified to control a1l 1and based impacts 50 that discharge levels meet the 
τM standards. No adverse residual operational impacts are expected, provided that the 
recommended measures are implemented. 

4.2 主.EGISLATlON

4.2.1 Under the Water Pol1ution Control Ordinance (WPCO), Hong Kong waters are 
subdivided into 10 Water Control Zones (WCZs), e翱ac品ho叫f which has a designated set of 
$位.tat仙ut切or叮yWa肘t蛤e甘rQuality 0均e缸ctive部s(WQOs斗s
(Phase 1) will be the receiving waters for dis駝char啥.宮ge偕5 from the vicini ty of Ya\垃1 Tong, 
whereas Junk Bay will be the receiving water body for works in the vicinity of Tiu Keng 
Leng, Hang Hau，了seung K wan 0 and PO Lam. The WQOs for Victoria Harbour WCZ 
(Phase 1) were declared in November 1994, whlle the WQOs for Junk Bay were declared 
în August 1989處 The WQOs of most relevance during the con5甘uction phase will be 
those for suspended solids (55) and dissolved oxygen (DO), as listed be]ow. 

Victoria Harbour and Junk Bay WCZ 

• The level of DO should not fall below 是 mg 1-1 for 90% of the sampling occasions 
during the whole year; values should be calculated as the annual water column 
average. 1n addition, the DO concentration should not be less than 2 mg 1-1 within 2 
m of the seabed for 900/0 of the sampling occasions during the whole year. 

• Human activity should not cause the 55 conc~n甘ation to be raised more than 300/0 
nor give rise to accumulation of S5 which may 話versely affect aquatic communîties. 

是.2.2 1n addition, a11 discharges during both the construction and operational phases of the 
TKE will be 肥quired to comply with the Technical Memorandumfor Effluents díscharged 
into Draínage and Sewerage Systems, lnland and Coastal Waters (τM) issue往 under 5ection 
21 of the WPCO, which defines acceptable discharge limits to different types of 
receiving waters. Under the TM, effluents discharged into the sewerage system and the 
inshore and marine waters of the WCZs a扭扭峙的 to standard5 for part討icωu吋la缸訂r鬥'volumes
of discharge. These are defined by EPD and specified in licence conditîons for any new 
discharge within a WCZ. For this assessment, the TM standards for effluent5 
discharged into the sewerage system and the inshore waters of Victorîa Harbour and 
J unk Bay WCZs wil1 app]y to the construction and opera泣。n of the TKE. These 
discharge startdards are presented in TabZes 4.2a-c respectively. 
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Table 4.'2a Standards for Effluents Disclzarged into loftl sewers leading into Government Sewage Treatment Plants 
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~100 交 200 三 400 ~ 600 ~ 800 5; 1000 !; 1500 至 2000 玄 3000 !;4000 !;5000 s6000 
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4.3 SENSITI呢RECEH直'RS AND BASEUNE CONDlTIONS 

是.3.1 The water sensi位ve receîvers, and the associated baseline water quality and sediment 
conditîons, are detai1ed below in accor，是ance with the HKPSG, which provi益e guidelines 
for planning development in Hong Kong.τhe water sensitîve receivers (WS支持 are
illus控ate是 in Fígure 4.3a. 

Sensitíve Receivers 

在3.2 Yau Tong Bay, Sam Ka Tsuenτyphoon Shelter, and Junk Bay comprîse the.nearest 
receiving water bodies and w封住的lsitîve receivers which may be im伊cted by the 
works or subsequent railway operation, in addition to the larger water body of Victoria 
Harbour. l ri. additîon, it is understood that 鉛awater is abstracted for cooling water for 
both the Dairy Farm Ice Factory and the Water 5upplîes Department's (WSD) seawater 
pumpîng statîon and thus these seawater intakes are also W5Rs, as indicated in 
Figure 4.3a. The water quality standard for the W5D intake is set at 20 mg 1..1 for 5S and 
this will be the determining factor for the acceptability of mi豆gatîon measures. The 
underlying water table would also be sensitive to pollutants if impîn伊d uponby 
tunnelling activities. 

是.3.3 1n addition, there are a number of streams and watercourses in the vicinity of the 
potential sîte，的 illustrated in Figure 4.3a which may be sensitive receivers of the works. 
The nearest biologîcal sensitive receiver is Tung Lung Chau Fîsh Culture Zone. 
However, this is appr仔xìmately 6 km from the nearest point of the proposed works 
which is considered to be sufficiently far away for there to be any potential for this fish 
culture zone to be impacted by the site. There are no other identîfied sensitive receivers 
such as shell fisheries, or recreational areas along the coast in the vicinity of the 
proposed works. 

Baseline Condítíons 

是.3.4 Water Ql叫íty: Water qualîty in the vicinity of the si悅 is well documented by the EPD 
routine marine water quaIity monitoring programme with the latest available data for 
the year 1994. Thenearest water 可lalìty monitoring stations are VM1 in Victoria 
Harbour, and JM3 and JM4 in Junk Bay (see Fígure 4.3a). In general the data from these 
.indicates that water quality is poor, exhibiting DO depth profiles with large gradîents 
during the summer, where oxygen depletîon occurs in the bottom layers. It is 
considered that this may be caused by the large amount of or伊nic matter enter扣gthe

water column from local organic (sewage derived) dîscharges. This is substantiate技 by

high 5 day biological oxygen demand (BODs) levels measured in 1994 at VM1, JM3 and 
JM4 whîch ranged from 0.3-1.1 mg 1-1, 0.4 1.是 mg 1-1, and 0品1.7 mg 1勵 1 respectively, with 
an annual mean of 0.7 mg r 1 at each station. 

4.3.5 Concentrations of 55, a parameter of key concern wîth regard to water quality, ranged 
between 2.8-11.7 mg 1-1, 2.0-7.7 mg 1-1 and 2.1-15.8 mg ]-1 at VM1,}M3 and JM是
respectively. However，叫ch of these monitoring s詰tions is located over 500 m from the 
coasιand it is considered that the 5S concentrations further inshore may be locally 
elevated as a result of polluted dîscharges in the area. 

生在6 Although water quality within 泣。th Victoria Harbour and Junk Bay is poor, it will be 
important to ensure that neither con學truction or operation of the project lead to further 
deteriorations in water quality. 
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4.4 CONSTRUCTION IMPACfS 

PotentîaI Sources of Impact 

4.4.1 Potential sourc也 of water quality impac的 durîng construction will comp吋se rl 
construction runoff and drainage, general cons甘uction activìties including cut a-nd cover 1 ') 
tunnelling in particular, sewage from the on叫te construction work.force, and possible _ \, j 

leachate impacts where TKE tunnels are located in close proximity to the Sîu Ho Wan '. 11 

LandfiII boun如y. Po扭曲1 physical，伽mical and biological water quali可 impa岱 çtt=.. Ts o Uð;..:' lJ 
whlch may result are discussed below‘ 
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4.4.2 Potential sources of pollution from site runoff and drainage inc1 ude runoff and erosion 
from site surfaces, drainage channels, ear昔1. working and stockpiles, which may contain 
increased loads of sediments, other 5S and contaminants. Potential contaminants 
inc1ude: ‘ 

• bentonite slurries and other grouting materîals; and 
• fuel, oi1 and lubricants from cons甘uction vehicles and equipment. 

4.4.3 Cut and cover tunnelling will create a cons切ction area open to the eleme嗨， including 
rain, for the majority of the construction period. This could lead to large volumes of 
construction runoff containing high concentrations of 55, which could result in siltation 
of receiving drainage channels and watèr courses, increased concentrations of SS in the 
receiving water body, and associated difficulties arisîng from poor water quality 
affecting cooling water intakes. 

4.4.生 In addition, the degree of water quality impact cou話 increase if any demolition of 
buil這îngs were required，的 thìs would result in volumes of construction debris. Unless 
carefully controlled, this construction waste could enter any nearby water body and 
lead to impacts upon water qualîty. 

4.4.5 Bentonite will also be required for cut and covet tunnel dìaphragm wall construction 
which could lead to those impacts discussed above. 

4.4.6 Additionally, water quality impacts could result if the tunnel depth impinged upon the 
water table, causing pollutants such as bentonite to enter the water table. 

是，在7 A section of the tunnel from LA T to Y A了， is ]ocat皂扎 at its closest point, within the 
consultation zone of the 5aî Tso Wan LandfilL As a result there may be a poten加1 for 
leachate associated impacts, if leachate enters any water bodies, including the water 
table during tunnel formation ‘ 

也是.8 On-going sîte construction activi泣的 will have the potential to cause water pollution 
from rubbish such as food packagîng and debris including used construction materials 
entering the water columnJ resulting in floating refuse in the viCÏ叫ty of the 甜e.

Spillages of liquids such as oil, diesel and solvents are also likely to affect water quality 
if they enter surrounding water bodies. 

4.4.9 Sewage effluents arising from the on-sÏte construction workforce have the potential to 
cause water pollution. Any effluents generated would require appropriate treatment, 
and TM standards (Table 4.2母鹿ould be applied to any sewage e目前前 discha穹的.

4.4.10 Water quality impacts could result from marine disp的al of excavated material, 
dependîng upon its nature including contamination levels and particle sizes. Reuse of 
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suitable inert excavated materials and land based disposal are not expec紐d to lead to 
unacceptable water quality impacts from tunneIling activities. Inert material excavated 
from tunnel construction could provide valuable reclamation fill depending on type and 
nature of the fi1l. 

Assessment Methodology 

在是.8 This section of the study 都給sses the pote豆豆al water quality impacts which could result 
f台rOI由n the COI豆1St控ruζt洹ionofthewo衍r站!
4缸ef:皇ÌI狡1詮吋da品忌ove已， wîth r鉛eg伊a缸Y吋往 t始o thei泊C挂ler玖\tif在ied sensitive receívers. 

Yau γóng Station and Tunnels 

4.4.9 Station and alignment construction activities at Yau Tong will comprise two drill and 
blast tunnel sections to connect into the 甜甜ng QUB to LAT tunnel and a thir，這世ilI

and blast section through the hillside to Tiu Keng Leng.τhe station and central section 
of the alîgnment wilI be constructed by cut and cover tunnelling. This will generate 
approximately 120,000 m3 of rock material which will be stockpiled near the Ko Chui 
l三oad prior to removal, and may lead to rainfall runoff depending upon the nature and 
particle sizes of the material. 1n addition, cut and cover tunnelling for the a1ignment 
wiU generate 凹，000 m3 of soft material, while station construction will generate 
泊，∞o m3 of soft materiaC which could therefore cause runoff (containing 55 an這
bentonìte or other grouting residues) from exposed areas and cuttings, and any on-site 
stock piles. This may lead to physical and chemical impacts 部sociated wîth runoff 
within receiving water bodies including the water table, if unmiti伊ted.

是，在.10 5ewage effluents will be generated 前 the YAT site by a work force of 100-200, this could 
cause adverse water quality impacts and will require appropriate trea認lent prior to 
disposal. 

Tíu Keng Leng Statîon and Tunnels 

是.4.11 The tunnelling associated with this stage of the works wiU generate 100,000 m3 of rock, 
while the station construcnon wi l1 generate 300J OOO m3 of rock and 150,000 m3 of soft 
material. This material may be temporarily stored on site, and could lead to runoff 
related impacts, including blockage of receiving drainage an這 water courses, and 
localised deterioration in water quality, in a是ditîon to impacts in J unk Bay or the water 
table if these polluted waters drained into these water bodies. 

4.4.12 Materials generated by the works will require disposal which may lead to water quality 
impacts îf adequate controls are not implemented. The estîmated volumes of material 
removed for TKL are shown in γ'a ble 4.4b below. 

Table 4.4b Excavated Material from Tiu Keng Leng 

TKL 

Drill and Blast T unnel 

5tation 

5tation 

Volume (m1)) 

1∞，000 

300,000 

150,000 

?可ature of Material 

哀。ck

Rock 

50ft (CDC) 

是.4.13 Sewage effluents w il1 be generated at the TKL section, by the 100-200 workforce 
an討cîpated to be required, which could cause adverse water quality impacts if 
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unmitigated and wiII require appropriate treatrnent prior to disposal. 

Tseung Kwan 0, Hang Hau and PO Lam Stations and Tunnels 

4.4.17 This section of the works will comprise station construction which will generate 一
100∞0，0∞鯽0∞o m3， 100∞純帥G丘ω卿，ρ，00∞帥0∞Om3 a叫n吋d2!詣翱G已如FρG捌9∞Om3 ofs咄of咄f白tma悶tat蛇細e缸缸r划 (怕閥咖n吋de肢叫t詮吋εc) 發atT叮Y旅X切O， HAHa叫n吋dP昀O仇L γ 
r挖es句pe忱cti討ive甘ly闌 In addi姐t世ion凡1， cut and -cover tunnelling between each station wiU generate L" 
volumes of soft material, namely 是00，000 m3 each from TKL to TKO, TKO to HAH, and 
10∞0，0∞00 懿m3 f:
thosewater 弓u凶al註it守yimpa缸ct站s detaHed a扮boveι'， associated with rainfaIl runoff from exposed lιL _M .J J 

construction areas (e討levat妞ed 55, chemical pollut恤'ant拉5， sp抖il封led oil e討tc). Excavated 
materials wilI a1so require disposal where ret問 i5 not practical, which may lead toγ 
water quality impacts if unmitigate吐. The tunnelling activi垣es may impinge upon the L 
local water table which could result in water quality impacts íf pollutan怨 gained access 
抬出s sensi討vewa能r body. The estirriate是 volumes of material removed for HAH, f1 
TKOan這 POL are summarised in Table 4.4c 忌elow. 叭l.J

Table 4.4c Excavated Material from Tseung Kwan α Hang Hau and PO L4m 

Location Volume (m3)) Nature of MateriaJ 

TKO 1∞，∞G 50ft (san冉

HAH 100，做給 50ft (sand) 

POL 20，。∞ 50ft (sand) . 

TKLtoTKO 發00，000 50ft (sand) 

TKOtoHAH 400，0∞ 50ft (sand) 

HA耳 to POL. 100，00。 50ft (sand) 

4.4.18 In addition, an estimated construction workforce of100酬200 at each of the three sites 
(TKO, HAH and POL) wî1 I generate sewage eff1 uents which could cause water quality 
impacts in receivîng waters ìf unmîtigated. 

Evaluation of lmpacts 

Saí Tso Wan Landfill 

4.4.19τhe additional tunnels from the existing Lam Tin 5tation will be bored in close 
proximity to the south-east boundary of the Sai Tso Wan Landfîll site. An ini出l

examination of the site plans ìndicated that the proposed tunne]s will pass within 
approxima tel y 是o m of the estimated waste boundary. The site has a liner system 
across the base of the sîte to minîmise the migration of leachate from the landfill. A 
granular layer and network of draînage pipes below the landfill collects the leachate 
before discharge to sewer. Thîs reduces the leachate head within the waste and li紅說ts
the volumes of leachate whîch may migrate from the landfill and contaminate ground 
water. The potential for envîronmental impacts from leachate arising form the 
construction and operation of the tunnels are therefore considered to be minimal. 

4.4.20 Waste will not be disturhed during the construction of the tunnels or 白色 prop倡“

vertical monitorîng dri l1 holes, thereby removing the waste as a potential source of 
ímpacts. 

4ι21 The Saí Tso Wan Lan伊II Interim Qualitative Risk Assessment， 主帥， ]uly 1997 (IQRA) has 
identified the overall risk from leachate migra話。n within groundwater from the 5ai Tso 
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Wan Landfill to either tunnel as being very 10w to 1ow. However, a number of 
precautionaryand protec討on measures have heen recominended to further reduce 鑫ny

potential risks. Following comple討on of the monitoring programme, the IQRA wiI1 be 
reviewed a吋 a Final Report produc吋.

Yau Tong Station and Tunnels 

4.4.22 Tunnel and 5t甜∞ Construc泣。曰: the majority of the construction assoCÎated with the 
TKO extension will comprise cut an是 cover tunnelling, and station construction, which 
could lead to water qualîty impacts discussed above. However, tunnelling will be 
undertaken at a distance of around at Ieast 是00 m from the c10sest point to the shoreline. 
As such, it îs ∞nsi社ered that the potential runoff related impacts can be readily 
controlled through the use of appropriate mitigation measures prior to discharge into 
any receiving drainage channels or the local drainage systems. 

是，在23 1n addition, the engineering team should pay par討cular attention to avoiding impacts to 
the water table during tunneIIing, as this could be adversely impacted if pollutants 
entered this sensitive water body. 

是.在.24 There are no watercourses identified in the Yau Tong area. However, if construction 
associate是 with the TKE impinges upon any of the smal1 watercourses between Yau 
Tong and Tiu Keng Leng, appropriate ]ocal mitigation measures should be 
implemented to minim話e water quality impacts勵

是ι.25 It is consìdered that water quality impacts associated with disposal of material 
excavated during tunnel formatîon will be minimaL This material will mai叫yωmprise
rock from tunnel and station excavation which may be available for 峙-use or can be 
disposed 切 public dump, as appropriate, with fe \J\T assoCÎated water quality impacts as a 
result of large partic1e size and the likely uncontaminated nature of rock. 

4.4.26 . 5ewage Effluents: owing to the lack of established guidelines for sewage generatìon 
raters fro construction sites, the recommended design rate for offices, specified in the 
Guidelines for the Design of Smalf Sewage Treatment Plants, EPD Solid Waste Control Group, 
March 1990, has been used for this assessment. A volume of 5.5-11.0 m3, could be 
generated by the 100-200 staff on each of the construction sÎtes along the alîgnment and 
it ìs recommended that on-site 知道et facilities be provided wÌth the sewage collected by 
å reputable sewage collector for disposed 滋 an appropriate sewage trea組建ntworks.

Tiu Keng Leng Station and Tunnels 

4.4.27 Construction associated with TKL and tunnels will comprise cut and cover tunnelli峙，
and station construction, whîch could lead to water quality in:tpacts. However, the 
station construction and the tunnelling will be undertaken at locations remote from the 
shoreline and on newly formed reclamation. As such, it is consider是d that the potential 
runoff related impacts can be readily controlled through the use of appropriate 
mitigation measures prior to discharge into any receiving drainage channels or the local 
drainage systems. 

4.4.28 Construction works for TKL are likely to impinge on some small watercourses as these 
works will require cut slopes. Approp討ate mitigation measures should be implemented 
to mînimise water quality impacts. 
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Tseung Kwan 0 , Hang Hau and PO Lam Stations and Tunnels 

4.4.26 Works associated with TKO, HAH, POL and the connecting tunnels, will comprise cut 
and cover tunnelling and station cons廿uction， whîch could lead to water quality 
impacts. However, the station cons甘uction and the tunnelling will be undertaken at 
locations remote from the shoreline and on newly formed reclamation. As such, it is 
considered that the potential runoff related împacts can be readily controlled through 
the use of appropriate rnitigation measures prîor to discharge into any receiving 
drainage channels or the local drainage systems. 
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4.4.27 1n addîtion, the engineering team should pay particular a社'ention to avoîding impacting 
thewat，的 table durîng tunnelling, as this could be adversely împacted if pollutants 卜
entered this 閱nsitive water body. 

M枷

是.4.28 The miti伊tion 玄neasures describe是 below for the construction and operational phases 
are equ~lly applicable to a11 sites恥 Construction phase rnitigation measures, in 
缸cor岳ance with Practice Note for Professional Persons on Construction Site Drainage, 
Professional P命的ons Environmental Consultative Committee, 199是 (ProPECC PN 1/94) 
include the use of sediment 甘aps， wheel washing facilities for vehicles leaving the site, 
a丘equati思 maintenance of drainage systems to prevent floo借口g and overflow, sewage 
collection an社 treatment， and comprehensive waste management (collection, handling, 
transportation, disposal) procedures. 

4.4.29 At the start of site 俗語blîshment， perimeter cut-off drains to di凹ctofιsîte water around 
the site should be constructed and internal drainage works and erosion an這
sedimentation control facilîtìes implemented. Channels, earth bunds or sand bag 
barfîers shoul吐 be provided on site to dîrect stormwater恥 to such silt remov益1 facilities. 
The design of efficient si1 t removal facilities should be 站在ed on the guidelines in 
ProPECC PN 1/94 (Appendix A1). 

4.4.30 Ideally, construction works should be programmed to mjnîm始e surface excavation 
works during the rainy season (Aprîl to September). All exposed earth areas should be 
completed and revegetated as 500n as possible after earthworks have been completed, 
。r alternately, within 14 days of the cessation of earthworks where practicable. lf 
excavation of soil cannot be avoided during the rainy season, or at any time of year 
when rainstorm5 are likely, exposed slope surfaces should be covered by tarpaulin or 
other means. 

在4.31 The overal1 slope of the site should be kept to a minimum to reduce the erosive potential 
of surface water flows and a11 trafficked areas and access roads protected by coarse 
stone ballast. An additîonal advantage accruing from the use of crushed stone is the 
positive traction gained during prolonger periods of inclement weather and the 
reductîon of surface sheet flows. 

4.在32 Sediment tanks of sufficient capacity，∞nstructed from pre岫formed individual cells of 
、 approximately 6-8 m3 capacîty, are recommen這ed as a general mitigatìon measure 
which can be used at a11 sites for settling wastewaters prîor to disposal. The tanks are 
readiJy available and used primarily fo~ recycling water for bored piling operations. 
The system capacity is flexible and able to handle multiple inputs from a variety of 
sources and particularly suited to applicatìons where the ìnfluent is pumped. Various 
physical and chemical filters can be added should refinement of the sedimentation 
process be required. 
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4.4.33 Sil t contained in ground water and drilling water collecte是 from tunnèlling opera話。那
should be.removed wÎth proper1y designed silt removal facilities, such as the specifie往
portable sedi血entation tanks, such thatτM standari往s are achieved prior to the 
discharge of waters into storm 益結i峙，

生在3是 All drainage facîlities and erosion and sedim~nt control structures should be regularly 
insp仗ted and maintained to ensure proper and efficîent operation at all times and 
partícularly following rainstorms. Deposited silt and grit should be removed regularly 
and disposed of by spreading even]y over stable, vegetated areas. 

4.4.35 Measures should be taken to minimise the ingress of site draîna伊 into excavations. If 
the excavation of trenches in wet periods is necessary, they should be dug and 
backfilled in short sections wherever prac話cable. Water pumped out from trenches or 
foundation excavations should be discharged into storm drains via silt removal 
facilities. 

4.4.36 Open stockpiles of construction mé:lterials (e.g. aggregates, sand and fill material) of 
more than 50 m3 should be covered with tarpaulin or simîlar fabric during rainstorms. 
Measures should be taken to prevent the washing away of construction materials, soil, 
silt or debris into any drainage system. 

壘，生37 Manholes (inc1 uding newly constructe是 ones) should always be adequately coveri皂dand
,. temporarily sealed 50 as to prevent 位授1 construction materials or debrîs beîng washed 
into the drainage system and storm runoff beîng directed into foul sewers. Discharge of 
surface runoff into foul sewers must always be prevented to avoid overloading the foul 
sewerage system. 

4.4.38 Precautions to be taken at any time of year when rainstorms are likely, actions to be 
taken when a rainstorm is imminent or forecast, and actions to be taken during or after 
rainstorms are summarised in ProPECC PN 1/94 (Appendix A2). Particular attention 
should be paid to the control of silty surface runoff during storms events, especially for 
sites located near steep slopes. 

是.4.39 Al1 vehîc1es and plant should be cleaned before leaving a construction 5ite to ensure no 
earth, mud, debris and the like îs deposited by them on roads. An adequately designed 
and sited wheel washîng bay should be provided at every site exit and wash岫.water

should have sand and sil t settled out and removed at least on a weekly basis to ensure 
the continued effìciency of the process. The section of access roa這 leading to, and 

, exitîng from the wheelwash bay to the public road should be pave往 with sufficient 
backfaU toward the wheelwash bay to prevent vehícle tracking of soil an社 silty water to 
public roads and drains. 

是，在是o As 往escrîbed earlier, if construction associated wìth the TKE impinges upon any of the 
small watercourses 起etween Yau Tong and Tiu Keng Leng, appropriate local mitigation 
measures should be implemented to minìmìse water quality impacts. These would 
comprîse ensuring the water body îs protected from site activities through screening or 
covering/ culverting, and appropriate waste management procedures and drainage 
facilities. 

4.4.41 Information detailîng the wastewater discharge points, and the ∞rresponding 
maximum (or range of) volumes of discharges expecte是 from the construction sìtes on a 
dry day should be provided in the WPCO licence application. In general, assuming 
adequate înformation has been provided together with the licence application, EPD 
would need at least 20 days for the processing of a 1icence for a discharge, and in the 
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case of a discharge directly into any waters of Hong Kong，自PD would need 泣 least50
days to allow time for public notification as required by the WPCO. It is therefore 
recornmended that the Contractor submit the licence application to EPD as early as 
possible before the commencement of any discharge. 

搓.5 OPERATIONAL IMPACTS 

Potential Sources olImpact 

4.5.1 Water quality impacts could result from tunnel seepage potentially contaminated with 
oil and grease from passing 甘ains if such materials reach a water body or permeate into 
the water table. These effluents could result in physical, chemical and biochemical 
impacts within any receiving water body if approprîate collection and treatment to TM 
standards is not provided“ 

4.5之 This section assesses potential impacts against the relevant environmentallegislation, 
with 始在ard to identified sensitive receivers in accordance with the HKPSG. Legislation 
of relev訟ce are the TM and WQOs as detaHed in Section 4.2. 

4.5.3 Potential water quality impacts resulting from tunnel seepage during operation of the 
士KE tunnels and stations can be eH仗討vely controlled through the installation and 
maintenance of appropriate oil/ grease interceptors and 也在inage at all stations. It is 
considered that provided these mitigation measures are implemented, operational water 
quality impacts assocîated with 'the TKE tunnels and stations wilI be acceptable. 

4.5.4 Runoff related impacts shouId be effectively controlled through the design and 
impler玄lentation of appropriate drainage and siltation/oil 甘aps (with regular 
maintenance procedures) prior to discharge to stormwater drains. These mitigation 
measures are listed in Section 4.6 below. 

4.5.5 Where staff toilets are provided/ appropriate sewerage to transfer effluent to 廿eatment
facilities should be built to ensure that all effluents from the TKE can meet the standards 
defined in the TM prior to discharge. 

是.5.6 Operational stage mitigation measures should include the installation of appropriate 
drainage systems, including oil interceptors prior to discharge to public 也'ainage

systems where necessary. In addítion, regular maintenance procedures for measures 
such as oìl interceptors should be defined. Where staff toi1ets are provided, appropriate 
sewerage systems to transfer effluent to 廿ea控nent facilities should be buiJ t to ensure 
that a11 effluents from the TKE meet the standards defined in the TM prior to discharge. 
τhe desîgn of the opera討onal stage mitigation measures should take into account the 
guidelines pub1ished in Drainage Plans subject to Comment by the EPD, Professional 
Persons Environmental Consultative Committee, Practice Note for Professional Persons 
(ProPECC PN 5/93). 

4.5.7 It品ould also be noted that all discharges into any drainage or sewerage systems, or 
inland or coastal waters, or into the ground (e.g. from septic tanks) are controlIed under 
the WPCO, except the discharge of domestic sewage into foul sewers or the discharge of 
unpollufed water înto storm drains or into inland and marine waters of Hong Kong. 
Operational discharges potentially contaminated with 55 or oil are controlled under the 
WPCO. 

在5.8 Discharges controlled under the WPCO must comply with the terms and conditions of a 
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valid WPCO licence. 1 t should be noted that compliance wÎth the recommendations in 
趴e TM and the relevant ProPECC Practice Notes does not necessarîly imply compliance 
with the terms and conditions of a licence issued under the WPCO. 

基.6 CONCLUSIONS 

Construction Stage 

4.6.1 Insurmountable residual (ie: after adop垣on of the propose是 miti伊tion measures) 
ωnstruc討on stage water quality impacts are not predicted. Although general 
construction activities associated with tunn發lling and station construction could lead to 
site runoff containing elevated concentrations of SS and associated contaminants, 
detailed mîtigation measures have been set out in Sectíon 4.6 which wiU effectively 
control all potential impacts. The LAT to YAT tunnel is not expected to pass c10se 
enough to the Sai Tso Wan Landfill for leachate irnpac桔 to impinge on the TKE, 
however, this will be investigated as part of the Sai Tso Wan Landfîll Hazards Study. 

OperationalStage 

4.6.2 lt is considered that, with the adoption of the proposed mitigation measures, no 
însurmountable water quality împacts will result from the operational phase of TKE. 

4.6.3 Appropriate drainage collection facilities should be incorporated into the station design 
as seepage may contain contaminants such as oi1 and grease, which could impact upon 
water quality in receiving water bodies. Mitigation in terms of treatment where 
necessary, to achieve WPCO discharge standards, wiU prevent associated residual water 
quality impacts. 
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5 WASTE 
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5.1 INTRODUCTION 

5.1.1 This Section identifies the potential waste arisings from the construction and operation 
of the TKE and assesses the environmental impacts th前 may occur. The options for 
waste minimisa世on， rel悠悠 trea泣nen七 storage， collection, transport and disposal for 
waste arisings from the TKE have been examine忌. Procedures for waste reduction and 
management are considered and mitigation mea個res for minîmising the impacts of the 
wastes are recommende丑，

「
i
L

「
卜L

在1.2 Uncontrolled handling and disposal of waste could lead to adverse impacts during both 
the construction and opera討onal phases of the project. However, provided that the 
Contractor fulfills the Hong Kong Legislative requirements set out below and observed 
the additional recommended mitigation measures, no adverse impacts are expected. 

5.2 LEGISLATlON 

5.2.1 The following legislation covers, or has some bearing upon, the handling，廿eatmentand
這isposal of wastes in Hong Kong: 

• Waste Disposal Ordinance (Cap 354); 
• Waste Disposal (Chemical Waste) (General) Regulation (Cap 35是);
• Crown Land Ordinance (Cap 28); and 
• Pub1ic Hea]th and Municipal Services Ordinance (Cap 132) 酬 Pub1îc Cleansing and 

Prevention of NuÍsances (Urban Council) and (Regional Council) By-laws. 

Waste Disposal Ordinance 

在2.立了he Waste D話posal Ordinance (WDO) prohibits the unauthorised disposal of wastes, with 
waste defined as any substance or article which is abandoned. Construction waste ìs 
not dîrectly defined in the WDO but is consîdered to fall within the category of Iltrade 
waste". Trade waste is defined as waste from any trade, manufacturer or business, or 
.any waste buìlding, or civil engineering materials, but does not inc1ude animal waste. 
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5.2.3 Under the WDO, wastes can only be disposed of at a licensed site. A breach of these 
regu]ations can lead to the imposition of a fine and/or a prison sentence.τhe WDOalso 
provides for the issuîng of licences for the 亡。l1ection and transport of wastes. Licences 
are not, however, currently issue社 for the collection and transport of construction 
and /or trade wastes. 

Waste Dísposal (Chemical 仇raste) (General) Regulation 

5.2.4 Chemical wastes as defined under the Waste Disposal (Chemical Waste) (Genera l) 
Regulation incl udes any substance being scrap material, or unwanted 5泣bstances
specified under Schedule 1 of the Regulatîon, if such sub仗義nce or chemical occurs in 
such a form, quantity or concentration so as to cause pollution or con訣itute a danger to 
health or risk of pollu泣。n to the environment. 

5之5 A person should not produce, or cau主e to be produced, chemïcal wastes unless he is 
registered with the EPD蠱 Any person who contravenes this requirement commits an 
offence and îs liable upon conviction to a fine of up to HK$200,OOO and to imprisonment 
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ιfor up to 6 months. The current fee for registration is HK$240. 

5.2.6 Producers of chemical wastes must treat their wastes utilisi啥。n枷site plant licensed by I ' 
EPD or have a licensed collector take the wastes to a 1icensed facility. For each L~ 
consignment of wastes, the waste producer, collector and disposer of the wastes must 
sign all relevant pa加 of a comp快加ed trip 討cket. Thìs system is designed to allow the I ' 
transfer of wastes to be traced from cradle to grave氣 LJ

5.2.7 The Regulation prescribes the storage facilities to be pro科技ed on site including labelli可 [ 

and warning signs. To minimise the risks of pollu世on and danger to human health or L..J 

life, the waste producer is required 均r the Regulation to prepare and make avai1able 
wri說en procedures to be ob鉛rved in the case of eme啥encies due to spillage, le鑫kageor r 
accidents arîsing from the storage of chemical wastes. He must a1so provide employees L 
with training in such procedures. 
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Crown Land Ordinance 

5.2.8 Cons甘uction wastes which are wholly inert may be taken to public dumps. Public 
dumps usual1y form part of land reclamation schemes and are operated by the CED. 
The Croum Land Ordinance requires that dumping 1icences are obtained by individuals or 
companies who deliver suitable construction wastes to public dumps. The licences are 
issued by the CED under delegated authority from the Director of Lands. 

5之多 Individuallicences and windscreen stickers are issued for each vehicle involved. Under 
the licence conditions publìc dumps wilI accept only inert building debris, soiC rock and 
broken concrete. There is no size limitation on the rock and broken concrete, and a 
small amount of timber mixed with other suitable material is permis鼠忌le. The material 
品ould， however, be free from marine mud, household refuse, plastìc, metal, industrial 
and chemical waste, animal and vegetable matter and other material consîder登d
unsuitable by the 這ump supervisor. 

Public Cleansing and Prevention 01 Nuisance 句-Laws

丘之10 These By..Laws províde a further control on the illegal tipping of wastes on 
unauthorise往 (unlicensed) sites. The illegal 往umping of wastes can lead to fines of 泣pto
HK$10,OOO an這 imprîsonment for up to 6 months. 

Sensitive Receívers and Baseline Condítions 

5.2.11 The sensitive receivers for th~ TKE with respect to waste management have been 
identified in Sections 2, 3 and 4. These receivers maý be affected by the storage, 
handling, coIlection，甘ansport and disposal of waste generated by the construction and 
operation of the TKE. Baselíne conditions have also been described in the previous 
sections. 

5.3 CONSTRUCTION IMPACTS 

General 

5.3.1 The construction activities of the TKE which may create potential envîronmental 
impacts comprise the excavation and construction works for drill and blast tunnelling, 
cut and cover tunnellîn在 and YAT, TKL, TKO, HAH and POL. 
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Potential Sources olImpact 

General 

5.3.2 Construction activities will result in the generation of a variety of wastes and can be 
divided into dîstinct categories based on theîr contents, as follows: 

• excavated inert material, 
• excavated contaminated material; 
• construction and demolition waste; 
• chemical waste; and 
• general refuse. 

5.3.3 The volumes and natu悶。f each of these waste types arising from the construction of the 
TKEare 的timated in Table 5.3a and described in detail below. 

Excavated Inert Materi.als 

5.3.4 Excavated material may ∞mprise of inert virgin rock and sand or reclamation fill 
material removed from the ground and sub-surface. In addition to spoil from tunnel 
boring and cut and fill construction, excavated material will be generated at the 
proposed stations from the excavation of the station caverns and the digging of building 
foundations. Material from rock excavation wiU ωmprise volcanics or granite, with 
those portions from the surface and shallow sub-surface being partially orωmpletely 
decomposed (CDG, CDV). 50ft m泣erials excavated wiII vary from sand to mud. 
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5.3.5了here wiU 忌e considerable volumes of excavated material generated from the 士KE
railway construction works, particularly from tunnel1 ing and statîon excavationsJ with 
an 的timated tota1 volume of 1.5ω2 mîllion m3

• There is scope for the reuse of over half 
the excavated materîals on site, în the cut and cover tunnels and station complexes. 
However, considerable quantîties of excavated materials will have to be disposed of off
site. 

Excavated ContamÎnated 九位terials
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5.3.6 50me excavated materîals may be contaminated due to past land-use activities, and as 
such will require specîal handling and disposal procedures. The proposed southern 
tunnel from Lam Tin to Yau Tong will pass c10se to the Saiτso Wan LandfìIJ site. 
Preliminary investîgations indicate that it is unlikely that the tunnelling opera泣。ns wiII 
pass through waste, an寸 as suchJ ìt in antìcipated that no landfill refuse materials will 
require handling and dísposaL This issue is being a是dressed ìn a separate 說u益于

Constructíon and Demolítíon Waste 

5.3.7 Construction waste comprises unwanted materials generated during construction, 
induding rejected structures and materials, materials which have been over ordered or 
are surplus to requirements and materials which have been used and discarded. Waste 
will arise from a number of different activitîes carried out by the Contractor during 
construction and maintenance activities, and may indude: 

• wood from formwork and falsework; 
• equípment and vehicle maintenanc酷 parts， inc1 uding machinery used in tunnel 

boring; 
~ materíals and equipment wrappings; 
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• unusable or su中lus cement/ grouting mixes; and 
• damaged/surplus/contaminated construction materials. 

5.3.8 It is expected that the volume of construction waste generated by the TKE construction 
activities wiI1 not differ significantly from other similar projec帖， indicating levels of 
approximately 20 m3 per month per station construction site. The total construction 
waste arisings 台om the construction of the TKE may therefore be in the order of 
2000 m3

• 

5.3.9 Demolítion wastes are generated as a result of the clearance of sites which are currently 
occupied by man-made structures. Demolîtion wastes may include: 

• brick, concrete, reinforcing bars and other rubblei 
• derelict equipment, plant and furniture; 
• wood and general refuse; and 
• asbestos bearing materials. 

5.3.10 Dependîng upon the nature of such structures and the activities which have been 
undertaken in them，往emolition wastes may be inerιmixed with putrescibles, or 
contaminated. 

5.3.11 Demolition w的tes will be generated from the clearance of the Yauτong and Tiu Keng 
Leng work sites, with the total volumes being estimated to be in the order of 16，∞Om3• 
The volumes of demolition waste arisings from the other station sîtes are expected to be 
low. 

Chemical Waste 

5.3.12 Chemical Waste, as defined under the Waste Disposal (Chemical Waste) (Genera l) 
Regulation, includes any substance being scrap material, or unwanted 凱1bstances
specífied under Schedule 1 of the Regulation. A complete list of such substances is 
provided under the Regulation, however, subst~nces 1ikely to be generated by 
construction activities for the TKE wi日I for the most part, arise from the maintenance of 
plant and equi pment. These may include, but need not be limited to the following: 

• scrap batterîes or spent acìd / alkali from their maintenance; 
• used engi ne oîl from servîcing; 
• used air, oil and fue1 filter? from machinery; 
• spent mineral oils/ c1eaning fluids from mechanical machinery; an這
• spent solvents/solutions, some of which may b巴 halogenated， from equîpment 

cleanîng activities. 

5.3.13 Estimates 飢19gest that monthly arisings at 磁ch station site will consìst primari1y of a 
few hundred litres of used lubricating oils and small quantities of wast金 battery acids. 

General Rφse 

5.3.14 The presence of a construction site with large numbers of workers and site offices and 
canteens wiII result in the generation of a variety of general refuse materials requiring 
di勻。saL General refuse may îndude food wastes and packaging, waste paper and 
packaging from construction materials. 

5.3.15 Each station site is expected to have 1∞♂.00 workers. Estimates based on these figures 
suggest that the general refuse produced by TKE construction wiU be in the order of 
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50-100 kg per construction site per day. 

Assessment Methodology 

5.3.16 The assessment of envîronmental impacts from waste generation is based on three 
factors: 

• the type of waste generated; 
• the amount of principal waste types generated; and 
• th命 proposed reuse, storage, transport, treatment and dísposal methods, and the 

impacts of these methods. 

Prediction and Evaluation olImpacts 

5.3.17 The nature and amount of the waste arisings from the construction of TKE and the 
potential environmental impacts which may arise from their handling, storage, 
transport and disposal are discussed in detail below under the headings of each waste 
type. 

Excavated lnert λt1..aterials 

5.3.18 Excavated materials will, where practicable, be reused in abutments and miscellaneous 
works such 的 iarldscaping， whilst excess materials comprising of inert rock and sand , 

will'be taken to rec1amation sites or public dumps. Given the inert nature of this 
material, reuse on-site or În reclamation construction is unlikely to have any 
unacceptable environmental impacts relating to its disposal. However, air quality, noise 
and water quality impacts may arise from excavation, stockpiling an技 transportation of 
these materials as described in 5ections 2, 3 and 4. 

Construction Qlld DemoIitioll Waste 

5.3.19 了he storage, handling, transport and disposal of construction and demolition w的tes

have the potential to create similar vîsu訟I water, dust and associated traffîc împacts to 
those associated with the storage and disposal of excavated materìals as described 
above. However, the impacts relate往 to demolition wastes wi l1 potentially be greater 
than those relàting to construction because of the larger volumes to be handled, the 
dusty nature of the materials and the activì泣的 necessary to sort and store 這emolition
wastes. As such, additional consideration should be given to demolition wastes. 

5.3.20 It should be determíne寸， prior to demolition, whether any of the materials comprising 
the demolition wastesare asbestos bearîng materials. If thìs is the case, specific 
mitigation measures relating to asbestos must be taken becau給 there is the potential for 
adverse health effects on workers. 

5.3.21 The disposal of construction and demo1ition wastes is unlikely to raise any long term 
concerns because of the inert nature of most construction wastes. 1n accordance with an 
EPD policy, implemented to conserve void space 的 landfill sites, construction waste 
must not be disposed of at a landfill site if it contains more than 20% ínert material by 
volume. Segregatìon of wast的 at construction sites may therefore be necessary before 
disposing of inert materials at public dumps for redama的on works and pu廿escible

materials at a controlled landfiJl site. The segregation of materials to preve成 wastes

from going to landfill will also assist in mínimising costs should ]andfi11 charges be 
íntroduced. 
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Table 5.3a Excavated and Waste Mate吋als Arising from TKE Constroction 

TKE Component Excavated Nature of Material Quantìty (m3)/Description Construction Demolition Chemlcal Waste WorksTime 
(m3

) (lype, size) Waste (凱、 Waste (m3) Peri。這

Vau Tong Area 

Drillan這Blast 120,000 Rock (probably granitc) 60,000 Rock and sand will be 2壘。 6,000 Few hundred 12 months 
Tunnel used for cut ar吋 ciover litres of engine 
Cut and Cover 20,000 50ft (probably CDC) 10,000 tunnels. No 肘。pe for oil per month 
Tunnel balancing cut cmd fi1l in 
5tation 郎，∞。 50ft (probably CDC) 25,000 dcsign. 

Tiu Keng Leng 

Drill and ßlast 100,000 肢。ck (granite), ~500 mm 5位，000 Rock and san改 will be 240 10,000 Fewhun這rcd 12 months 
Tunnel uscd for cu I1 cover litres of 
5tation 3棋)，000 紋。ck (granitc), ~500 mm 150,000 tunncls. No for oil per month 

balancing cut fill in 
5tation 150,000 50ft (CDC, CDV) 75,000 dcsign. 

Tseung Kwan 0 , Hang Hau &: PO Lam Stations 

TKO 5tation 100,000 50ft (sand, mud - wet) 50，。∞ Rock and sand will be 240 None Few hundred 12 months 
uscd 和r cut/cover litres of engine 

HAH 5tation 1ω，000 50ft (sand, mud - wet) 50,000 tunnels. 。il per month 

POL 5tation 20,000 50ft (sar叫， mud - wet) 20,000 

Cutlc:over tunnels 

TKLtoTKO 哇。白，000 50ft (叫nd1 clay mud - wet) 200,000 Rock and sand will be 2哇。 None Few hun益red 12 months 
used for cutl cover litres of engine 

TKO to HAH 4∞，000 50ft (締約d/day mud - wet) 2仰，∞。 tunnels. oil per month 

HAH to POL 100，∞。 50ft (sandl day mud - wet) 50,000 

…r-J r一-; n r--l于 LJ 一方 「可 rJ L于1 r-J rJ:-l r---1 r--l 
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"5.3.22 Construction and demolition wastes curren吾y form approximately 350/0 of the annual 
take-口P of limited landfill voi這 avail我ble in Hong Kon草， although this proportion has 
varied widely over 提cent years. Therefore, it.is impo討-ant to minimise, wherever 
possible, the wastes being delivered to landfilI. 

Chemical Waste 

5.3.23 Chernical wastes may pose serious environmental and health and safety hazards if not 
stored and disposed of in an appropriate manner as outlined in the Chemical Waste 
Regulations and the Code of Practice on the Packagíng, Labelling a叫 Storage ofChe戶ical
Wastes (Chemical Wastes CoP). These hazards inc1ude: 

• toxic effects to workers; 
• adverse effects on air, water and land from spilIs; 
• fire hazards; and 
• biological disruption to sewage 甘ea伽結成works where waste enters the sewage 

system. 

在3.2是 Chemical wastes wilI arise prîncipally as a result of maintenance activities. It is difficu]t 
to quantify the amount of chemical waste which will arise from construction activities 
since it will be highly dependent on the Contractor's orνsite maintenance intentions and 
the amount of plant and vehicles utilised. 

[ General Rφse 

F
1
L

「
L

5.3.25 The storage of general refuse has the potential to give rise to adverse environmental 
impacts. These include odour if waste is not collected frequently (eg. daily), windblown 
li設er， water quality impacts if waste enters water bodies, and visual impact. The sites 
may also attract pes~s， vermin and other dîsease vectors if the waste storage area is not 
we l1 maintained and c1eaned regularly. ln addition, disposal of wastes, 刮到tes other 
than approved landfil1s, can also lead to similar adverse împacts at those sites. 

Waste Rellse, Treatment, Storage, Transportation and Disposal Options 

1 ntroduct îon 
f
i
l
u
「
i
L

萃.3之6 This Section sets out the reuse, treatment, storage, transportation and disposal options 
which may be implemented to avoid or minimise.potential adverse impacts associated 
with waste arisings from the construction of the facility under the headings of each 
waste type. The Contractor should consîder these options and incorporate the 
recommendations înto a comprehensive on-sÎte waste management plan. Such waste 
management plans should incorporate site specific factors, such as the 這esignation of 
areas for the segregation and temporary storage of reusable materials. 

Waste Management Hierarchy 

5.3.27 The various waste management options can be categorîsed in terms of preference from 
an environmental viewpoint. The options considered to be more preferable have the 
least impacts and are more sustainable in a long term context. Hence, the hîerarchy îs as 
follows: 

• avoi這ance and minimîsation, ie not generati泊在 waste through changing or improving 
prac豆cesand 是esign;

• reuse of màterials, thus avoîdîng disposal (generally with limited reprocessing); and rziLfii 
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﹒廿ea位nent and disposal, according to relevant laws, guidelin的 and good practic息

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

5.3.29τhis hierarchy should be used to evaluate waste management options, thus allowing 
maximum wa5te reduction and often reducing C05tS. For example, by reducing or 
eliminating over-ordering of construction materials, waste is avoided, and costs are 
red uced both in terms of purchasing and in disposing of wa5tes. 

Excavated Inert Materials 

5.3.30 Uncontaminated inert materials may be delivered to public dumps and fill sites. Those 
publîc 'dumps and fill sites which wiI1 be in operation concurrently with the anticipated 
TKE excavation works, and their capaci討es， are listed in Table 5.至c and 5.4d. 

Table 5.4c Public Dumps Operating Concurrent with the TKE Excavation Works 

Public Dump Capacity durin~ 1997-98 (m3
) 

Tseung Kwan 0 Town Centre Phase 1II, Stage 1 

Tseung Kwan 0 Area 137 Stage 1 

Tseung Kwan 0 Ari合法 38Stage 1 

Tuen Mun Area 38 Stage 1 

Tuen Mun Area 38 Stage 11 

Pak Shek Kok Redamation 

925，0∞ 

1 ，000，做D

1，300，叫劫

持0，0∞

1 ，020，。∞

1.060.000 

6，055，00。
益
，
‘• 
. ! PL'" 2Mm am c

… 
T
z
a

幽

a

且

&
F
E﹒
幽

。
-

T-

Predicted Construction and DemoJi tîon Waste Arisings from τ1<E is 18,000 m3 

Source: Civil En:;tineeril1~ D砂artment， Port Works Division, October 1996. 

Tablè 5.要d Fill Sites Operati f1,g Concurrent with the TKE Excavation 

Fill Site Start Date 院nd Date Volume (m3
) 

Project Name 

5hek Wu Huî Package 4 。1/01/95 31/12/98 息。0，00。

RiverTrade Terminal ín Tuen Mun 。1/05/96 。1/12/98 1,810,000 
Area 36 

Yuen Long (SW) Extension 5ite 。1 /10/97 。1/10/00 6∞'。∞
Formation Rd & Drain Work 

Lantau Port Development 。1/01/98 31/12/11 16,390,000 

Total Capacity 19，6悅。00

Projected Total Rock and 50ft Arisings frorn TKE Excavation is 750,000 m l 

5.3.31 From Tables 5ιc and 5.衍I it can be seen that the public dump and fill sîtes have 
combined capacity of appro划mately 21.3 million m3, which is greatly in excess of the 
inert material arisings from TKE. As such, it is anticipated that it is unlikely that 
disposal 品的culties wiII occur, even when allowing for other construction project waste 
arisìngs. The majority of the inert excavated materials should go to fill sites, whilst 
those construction and demolition materials which do not meet the requirements of the 
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dumping licence will be disposed of in public dumps. 

Construction and Demolition Wasle 

5.3.32 It has been estimated that approximately 2,000 m3 0f construction wastes and 16,000 m3 

of demolition waste wiII arise through the construction of TKE. In order to minimise 
waste arisings and keep envìronmental impac站 within acceptable levels, the mitigation 
measures described below should be adopted. 
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5.3.33 Careful desig泣， planning and good 到te management can minimise over ordering and 
waste of materials 在uch as concrete, mortars and cement grouts. If fea訟法e， the movable 
noise enclosures used at each site should be designed so th泣 the construction materials 
are reusable, after they have be巴n dismantled and removed, thereby not generating 
demolition waste. The design of formwork should maximîse the use of standard 
wooden panels so that high reuse levels can be achieved. Alternatives such as steel 
formwork or plastic facing should be considered to increase the potential for reuse. 
Plywood containing 控opical hardwoods shall not be used for hoardings or formwork. 

5.3.34 It shoul是 be determined whether any asbestos bearing materials exist within the 
buildings scheduled for demolition. 1n this 凹specιthe service of a specialist asbestos 
consultar尬， registered as such wîth the EPD should be engaged, to conduct a 
comprehensive survey for asbestos containing materials within the building and submit 
an Asbestos Investigation Report (AIR). If the AIR îdentifies the need, an Asbestos 
Abatement Plan should be submitted to EPD for comment at least 28 days prior to the 
commencement of the demolition works. If this is the case, a11 asbestos containing 
materials within the existing buildings should be removed and dispo鈴d ofin 
accordance with the Air Pollution Control (Amendmen t) Ordínance No 13 011993 
fλPC(A)O)J Part IX, Sections 69 to 73, an是 the Code 01 Practice on the Handling, 
T ransportation αnd Disposal 0/ Asbestos, Envíronm側的1 Protectíon Departme1話， 1993

(Asbestos CoP), prîor to any demolìtion works. 

5.3.35 In accordance with the New Disposal Arrangements for Conslruction Waste, Environmental 
Protectíon Department and Cívíl Engineering Department, 1992, disposal of constructîon 
waste can either be 發t a specified landfi話， or at a public d泣mp， with the latter being the 
preferred option恥 Construction and demolition wastes currently ωmprise 
approximately 350/0 of the waste inputs to landfills. In order to maximise landfilllife, 
Government policy prohibits the disposal of construction waste at landfill if it contains 
more than 200/0 inert materîal by volume. Such inert wastes should be sorted; the no仔
inert construction wastes should be dîsposed of at landfiHs; whilst the inert construction 
wastes should be 廿isposeδofatpublic 寸umps， where they have the added benefit of 
offsetting the need for removal of materials from terrestrial borrow areas for 
reclamatìon purposes. 

5.3.~6 If ]andfill disposal has to be used, the wastes will most likely be delivered to the SENT 
Landfi1l. A.t present, Government is developing a charging policy for the disposa1 of 
waste to landfiI l. This wi l1 provìde additional incentive to reduce the volume of waste 
generated when ìt is implemented. 

Chemicall巾的te

5.3.37 For those processes which generate chemical waste, it may be possible to find 
alternatives which generate reduced quan位居es or even no chemical waste, or less 
dangerous types of chemîcal waste. 
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5.3.38 Chemical waste that is produce丘， as defined by Schedule 1 of the Waste Disposal (Chemîcal 
Waste) (General) Regulatíon, 1992 should be handled as follows. 

5.3.39 Containers used for the storage of chemical wastes shoul這:

• be suitable for the substance they are holding, resistant to coπ的ion， maintained in a 
good condition, and securely closed; 

• have a capacity of less than 450 1 unless the specifications have been approved by the 
EPD; and 

• display a label in English and Chinese in accordance with instructions prescribed in 
Schedul慰 2 of the Regulations. 

5.3且o The storage 訂ea for chemical wa5tes should: 

• be c1early labelled and used solely for the storage of chemical waste; 
• be enc10sed on at least 3 sides; 
• have an impermeable f100r and bunding, of capacity to accommodate 110曳。fthe

volume of the largest container or 2。其 by volume of the chemical waste stored in that 
ar冊， whichever is the greatest; 

• have adequate ventilation; 
• be covered to prevent rainfall entering (water collected within the bund must be 

tested and disposed as chemical waste if necessary); and 
• be arranged so that incompatible materials ar企 adequately separated. 

5.3.41 Dîsposal of chemîcal waste sho~ld: 

• be via a licensed waste coIlector; and 

• be to a facìlity license泣的 receive chemical waste, such as the Chemical Waste 
Treatment Facìlity (CWTF) whichβ150 offers a chemical waste col1ection service and 
can supply the necessary storage containers; or 

• be to a r!敏感er of the waste, under approval from the EPD, note that the Centre for 
Environmental 了echnology operates a Waste 主xchange Scheme which can assist in 
finding receivers or buyers. 

General Rφse 

5.3.42 General refuse generated on-sÎte should be stored in enclosed bîns orωmpaction units 
separate from construction and chemical wastes. A reputable waste collector should be 
employed by the Contractor to remove general refuse from the site, separately from 
construction and chemical wastes, on a daily or every second day basis to minîmise 
odour, pest 在nd litter impacts縛了he burning of refuse on construction sites is prohibited 
by law. 

5.3.43 General refuse is generated largely by food service activities on site, so reusable rather 
than disposable dishware should be used if feasible. Aluminium cans are often 
recovered from the waste stream by individual collectors if they are segregated or easily 
accessible, 50 separate, label1ed bins for their deposit should be provîded îf possible. 
Waste paper shoul往 be reused, wherever practicable. 
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Summary 01 Recommended Mitigation Measures 
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5.3挂在 τhis section summarises the waste m訟agement requirements and provides practical 
advice on actions which can be taken to minimise the environmental impacts which 
may arise from the generation, reu鈕， treatment, storage，仕ansport and disposal of 
wastes. 

5.3.45 Waste reduction is best achieved at the planning and design stage，的 well as by 
ensuring that processes are run in the most efficient way. Good management and 
control can prevent the generation of significant amotints of waste. For unavoidable 
wastes, reuse and optimal disposal are most practical when segregation occurs on the 
construction site, as follows: 

• excavated material (inert) suitable for reclamation or fill; 
• construction waste (inert) for disposal at public dump; 
• construction waste (non înert) for landfill; 
• chemical waste; and 
• general refuse. 

5.3.4已 The crîteria for sorting solid waste is described in New Disposal Arrangements for 
Construction Waste. Waste containîng in excess of 20% by volume of înerts should be 
segregated from waste with a larger proportion of pu仕的cible material. 

5.3.47 Proper storage and sÌte practic的 will minìmise the damage or contaminatîon of 
construction materials and prevent them from becoming wastes. On site measures may 
be implemented which promote the proper disposal of wastes once ofιsite. For 
example having separate skìps for Înert (rubble, sand, stone, etc) an這 non蟬inert (wood, 
organÎcs, etc) wastes would help to ensure that the former are taken to public 是umps，

while the latter are properly disposed of at controlled landfills. If wood and organics 
can be separated before becomîng contaminated they may be respectively 鉛ld for reuse 
orcomposteιSìnce waste brought to public dumps wîll not attract a charge, while th說
taken to ]andfí1J may be charg話I separating waste may a1so help to reduce waste 
disposal costs, should landfill charging be întroduced. 

5.3.48 Specifically, it is recommen自d tha t: 

• wastes should be han挂led and store這 în a manner which ensures that they are held 
securely without 1055 or lea知ge thereby minimising the potentìal for pollution; 

• only reputable waste collectors authorîsed to collect the specific category of waste 
concerne這 should be employe化

• removal of demolition wa5tes should 'coincide with the demolition work; 

• appropriate measures should be employed to minimise wîndblown lìtter and du討
during 廿ansportation by either covering trucks or transporting wastes in enclose技
containers; 

• the necessary waste disposal permits should be 0忌tained from the appropriate 
authorities l if they are required , in accordance with the Waste Dísposal Ordinance (Cap 
354), Waste D話posal (Chemical Waste) (Genera l) Regulation (Cap 354) and the Crown 
Land Ordinance (Cap 28); 

• collection of general refuse should be carried out frequently, preferably daily; 
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• waste 品。uld only be disposed of at licensed sites and site staff and the cìvîl 
engin結ering Contractor should develop proce往ures to ensure that illegal dîspo錯lof
wastes does not occur; 

• waste storage areas should be well maintained and cleaned regularly; 

• the possible presence of asbestos bearing materials in the buildings which will be 
demolished at Yau Tong and Tui Keng Leng should be investigated and mitigated if 
considered necessary, in accordance with the APC(A)O and the Asbestos CoP. 

5.3ι9 士raining and instruction of construction staff should be given at the site to increase 
awareness and draw attention to waste management issues and the need to minimise 
waste generation. The training requirements should be included in the site waste 
management plan. 

5.4 DPE扭扭ONAL IMPACTS GENERAL 

5.4.1 This Section describes the likely waste streams arising from the opera討on of the fîve 
stations within the TKE and details the waste management mitigation measures which 
are recommen這詞，

5.4.2 The TKE comprîses the railway itself, the tunnels, associated electricaJ, communications, 
ventilation and drainage systems and five stations. 

5在3 Background informatîon from a number of audits of MTI之C sites, which were 
口nde討r叫〈也ωe凹nbyE訣郎M in 199仿5， have been ìnduded in thîs report, as it is considered to give 
a good indication of the likely waste arisings and management procedures which 
should occur in the TKE stations. 

Potential Sources oflmpact 

General 

5.4.4 During opera豆on of the rail Iines and stations in the TKE, waste w iIJ be generated by: 

• the public and MTRC staff; 
• the maintenance of buîlding servìces ìn the station丸 such as ventilation and 1ifts; and 
• any renovation or modification to stations or tunnel在

5.4.5 Waste arisings which wi lJ be generated typically consist of general refuse, industrial 
waste and chemical waste“ τhe volumes and nature of each of these wastes types are 
described beIow. 

5.4.6 Thew給te arisings may differ between stations depending upon passenger usage, 
number and proximìty of retail outlets, arisings from retailers located wîthin statîon器，
numbers of MTRC staff and maintenance requirements. 

General R仰se

5。在7 General refuse will be generated by the public, com~ercial operators within stations 
and the MT訣C itself. Based on previous investigations of MTRC operations, the general 
refuse that wiU arise at the stations will be composed of food waste, aluminum cans, 
wood, plastic, office wastes, tîns/ containers, c1eaning materials and miscellaneous other 
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wastes produced during daily activities. 

lndustríal Waste 

5.4.8 lndus甘ial waste wîll be generated from the maintenance and upkeep ofτKE stations. 
艾滋lway and station maintenance and renovation may generate large amounts of waste, 
a1though these arisîng are likely to be ÎIτegular， depending on particular needs and 
projects. 

Chemical Waste 

5.4.9 Chemical waste may be generated from sta世on building services and railway 
maintenance, and could include chemicals such as R13位 (used in air condi tioners and 
other cooling equipment), lubricants and solvents. 

5ι10 The total volumes of chemical wáste arisings from the operation of the TKE are expected 
to be small. 

Assessment Methodology 

5.4.11 The assessment of environmental împacts from waste generation is based on three 
factors: 

• the type of was恰 generated;
• the amount of principal waste types generate此 and
• the proposed storage，甘ansport，控eatment and disposal methods, and the impacts of 

these methods. 

Predictíon and Evaluation o[ lmpacts 

General Rφse 
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5.4.12 There are a variety of impacts associated with the storage and handling of waste which 
can largely be controlled by good practice. Litter may accumulate on or near the 
stations, shops or refuse collection points (RCPs) if waste is not properly collected; 
stored, handled, transported and disposed of in accordance wìth good management 
practice. Contaminated water or leachate may arise if the waste is not proper1y store社
in an RCP or if it îs not entirely emp位ed during collections. Pests and vermin may be 
attracted by the waste if it is not properly contained, and if the storage area is not 
regularly cleaned and well maintained. Odour problems may be caused by RCPs if they 
are not properly cleaned an益 emptied frequently. Other impacts may occur if wastes 
other than the approved types are allowed to be deposíted at the collection poînt (such 
as chemical or hazardous wastes). 

Industríal Waste 

5ι13 Industrial wastes have the potential to create similar environmental impacts to general 
問fuse as described above 由pe控告nt on their composition. 

Chemical Waste 

5.4.14 Chemical wastes may pose serious environmental and hea1th and safety hazards if not 
stored and disposed of in an appropriate manner as outlined in the Waste Disposal 
(Chemical Waste) (General) Regulation and the Chemical Wastes CoP. These hazards 
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include: 

• toxic effects to workers; 
• adverse effects on air, water and land from spills; 
• fîre hazards; and 
• bio)ogical disrup世on to sewage treatment works where waste enters the sewage 

system. 

sι.15 No unacceptable environmental impacts are likely to occur provided chemical wa討自
are handled în acco吋ance with the Waste Disposal (Chemical Waste) (Genera l) Regulation 
and delivered to a facility lic控nsed to receive chemical w的tes.

Waste Reuse, Treatment, Storage, Transpo付ation and Disposal Options 

General 

5.4.16 This Section sets 0也tthe reuse，甘ea討nent， storage, transportation and disposal options 
which may be implemented to avoìd or minimise poten活在la這verseimpac詰 associated

with waste arisings from the operation of the TKE under the headings of each waste 
type. These op討ons should be considered and the recommendations incorporated into a 
comprehensi ve on蟬site waste management plan恥 Such waste management plans should 
incorporate site specific factors, such as the desigriation of areas for the segregation and 
temporary storage of reusable materials. 

Waste Management Hîerarchy 

5在17 The waste management strategy for the TKE operation should follow the waste 
management hierarchy as discussed below: 

• Waste Avoidance and Minimîsation: To mitigate the generation of solid waste, waste 
reduction measures should be use往 where feasib詣， particularl y if this willlead to 

、 reduced costs and increased efficiency for the corpora淫。扎 Such measures may 
include eliminatîng unnecessary waste from maintenance processes, elimìnatíng or , 

reducìng transport packagìng where the MTRC has direct control and working to 
reduce the generation of solid waste by the public and reta i1ers assocîated with the 
stations. 

• Reuse: For the remaining solid waste, reusable po吋ons should be separated out 
where practical. 

• Treatment and DisposaI: All wastes which cannot feasibly be reused, should be 
位isposed of to landfìll, or if chemical or other dangerous wastes, to the CWTF, as 
follows: 

• general refuse and industrial waste should be transported bya reputable private 
waste col1ection company and disposed of at solid waste transfer stations or 
landfîIl; and 

• chemical waste as defined by Schedule 1 of the Waste Dîspωal (Chemical Waste) 
(General) Regulation, should be store挂 in accordance with app.roved methods 
defined in the 民egulatîons and the chemical waste，甘ansported by a party 
licensed to transport chemical wastes by the EPD and dîsposed of at a facility 
lìcensed to receive chemical wastes by EPD. 
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5.4.18 Based on the above principles, miti伊tion measures for the three operational waste types 
are given below. 

General RφlSe 

5ι.19 General refuse should be collected from small bins and delivered to a dedicated station 
RC~. The guidelines for the design of RCPs are given in the HKPSG. Commercial and 
industrial enterprises are prohibited from depositing waste at public RCP's. Such 
enterprises are required to retain the services of a reputable private contractor for the 
collection and delivery of waste to a transfer station or landfill. 

5.4.20 General refuse from the TKE would most likely be delivered directly to the SENT 
Landfill by a private waste collector. 

Industrial Waste 

5ι21 lndustrial waste should be handled，甘ansported， collecte往 and disposed in the same 
manner as that for general refuse，的社escribed above. 

Chemical Waste 

5在22 Under the Waste Disposal (Chemical Waste) (Genera l) Regulatíon, chemical waste producers 
should register with EPD. Chemical wastes should be 甘ansported by a licensed 
chemical wastes haulier to a facility lìcensed to receive chemical wastes. 

,5.4.23 Chemícal waste should be stored in appropria能ly safe and resistant containers, label1ed, 
and in an appropriate store area, in accordance with the Waste Disposal (Chemical 
Waste)的eneral) R啥ulat帥I as discussed in detail in Section 5.4.5. Enviropace, the 
operator of the CWTF, supplies approved containers for chemical waste which can be 
replaced with each collection. 

5.5 CONCLUSIONS 

5.5.1 Provided that the recommendatíons put forward in thìs report are conscientiously acted 
upon, there wiIl be no unacceptable waste related envíronmental împacts as a result of 
the storage, handlin言， collection, transpor丸 and disposal of w指控s arisÎng from the TKE 
construction and operation. 

5.5.2 The Jargest constructîon waste arising will be excavated materíals. These materials are 
not considered to have adverse envÎronmental impacts associated with theîr disposa] 
because the materîals will be reused on site or used as reclamation fil l. However, there 
may be potential impacts associated with the excavation, storage and 廿ansport of these 
materials wîth respect to dust and vehic1e exhaust emissions, noise from plant and 
vehicles and water contamination from site run-。缸" as described in Sections 2, 3 and 4. 

5.5.3 Construction and demolítion waste wi lJ be limited, at a11 sites except Yau Tong and Tiu 
Keng Leng which wi I1 generate a total of approximately 16,000 m3 of demolition waste. 
Construction wastes should be minimised and demolition wastes reused wherever 
practicable to reduce the waste volumes requiring disposal at landfill. Chemical waste 
and general refuse arising from the TKE construction should be managed in accordance 
with the recommendations made within this Section in order to avoid health risks to 
workers or the publîc and nuisances from dust and 。這our. Each of these wastes 益。uld
be kept segregated to avoid cross-contamination a l10wing inert construction and 
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demolitìon wastes to be reused or disposed of at public dumps thereby minimising the 
need for disposal by lan這fill.

5.5.是 The level of waste produced by the TKE operation is not expected to be unduly high, 
but a11 feasible measures should be taken to minimise waste generation and reuse 
wastes. 
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6 ECOLOGY 

6.1 INTRODUCTION 

6.1 .1 FolIowing the recùmmendation in the previous R8T Report, this 況C話。n evaluates 
poten討al iJ.'!lpacts to ecological resources arising from the proposed TK巴I based ona 
more detailed ecological field surveyand the latest engineering information in the 
MN9T Report. 

6.1.2 Most of the TKE alignment is either withln existing urban developments (Yauτong)， 

new developments on redamation (Hang Hau and PO Lam), or is in the process of 
redamation and other earthworks (Tiu Keng Leng and Tseung Kwan 0). This land is of 
little or no ecological value an這 adverse construction impacts are extremely unlikely. 
However, the work site areas associated with the two tunnel portals aI討 vent building 
on the slopes of Devil這 Peak have been identified as potential ecological resources. 
Although none are of par豆cular value or contain rare or endangered species, in keeping 
with general conservation policy in the Territory, they should be protected from 
unnecessary disturbance and appropriate mitigation measures are identified below. As 
the entire alignment is covered, 00 operational impacts are anticipated. 

6.2 LEGlSLATION 

6.2.1 There are a number of internatìonal and local regulations, legislation and guidelines 
which provide the framework for the protection of species and habitats of ecological 
importance. These and their relevance to the proposed TKE are described in detail 
below. 

6.2.2 Hong. Kong legìslation provides protection of anîmals and plants through the following 
relevant 0吋ínances and guidelines: 

• Forests and Countryside Ordinance (Cap 96) of the Revised Edition 1984; 
• Wild Animals Protectîon 01吐inance (Cap 170); 
• Animals and Plants (Protectìon of Endangered Species) Ordinance (Cap 187) of the 

Revised Editìon 1989; 
• Waterworks Ordinance (Cap 102 covering Water Gathering Grounds); a吋
• Town Planning Ordinance (Cap 131). 

6.2.3 The Forests and Countryside Ordínance (Cap 96) prohibits feHing, cuttìng, burning or 
destroying of trees and growing plants in forests and plantations on government land. 
Its subsidiary Regulations prohibit the picking, felling or possession of listed rare and 
protected plant species. The list of protected species in Hong Kong which comes under 
the Forestry Regulations was last amended on 11 Jun發 1993 under the Forestry 
(Amendment) Regulatîon 1993 made under section 3 of the Ordinance. 、

6.2.4 Under the WUd λnimals Protection Ordínance (Cap 170), designated wild animals are 
protected from huntin哀， whilst their nests and eggs are protected from i時1旬，

destructìon and removaL All birds and most mammals are protected under this 
Ordinance. Prior approval from the Director of Agriculture and Fisheries ís required for 
permis泣。n to destroy any of the protected wild animals listed in the Ordinance. The 
Second Schedule of the Ordinance whìch lists all the anima]s protected was ]ast revised 
in J une 1992. As construction of the TKE may cause the l05s of habitat and may impact 
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some species! this Ordinance is relevant. 

6.2.5 The Animals and Plants (Protection of Endangered Species) Ord~nance controls the local 
possession of any endangered species of animals and plants listed in its schedules. It is 
designed to con甘0] trade in endangered species and restricting the local possession of 
them. 

6.2后 Und前 the Walerworks Ordinance, Water Gathering Grounds comprise areas which 'are 
conserved for use as water catchment. There are four broad categories which may 
warrant different controls on 口se and development. These are: 

• Direct Gathering Grounds; 
• Indirect Gathering Grounds; 
• MinorSupp抖lyGat出he絃r扭i

• Flood Pumping Gathering Grounds. 

6.2.7τhe WSD has a specific requirement to control or restrict development and land use in 
water gatherin在 grounds. For planning and management in water gathering grounds, 
WSD should be consulted. While this Ordinance is not desi伊ed explicit1y to protect 
habitats and species, by conserving the areas for water gathering 在roundsand
protecting them from development and other adverse land uses, they are often 
protected îndirectly. 

6.乏.8 The recent]y amended Town Planning Ordinance provides for the designation of coastal 
protection areas, Sites of Specia] Scientifîc Interest (SSSIs), green belt or other speci在ed
uses that promote conservation or protection of the environment, eg Conservation 
Areas. Where SSSIs are covered by statutory town plans, the land uses thereìnare 
controlled by the provision of the Town Plannìng Ordinance. The authority responsible 
for admînistering the Town Planning Ordinance is the Town Planning Board (Plannin皂
Department). 

6.2.9 The new revîsed Chapter 10 of the HKPSG covers "Landscape and Conservationlt
• This 

chapter details the principles of conservation, the conservation of naturallandscape and 
habitats, hi污torîc buildîngs, archaeological sites and other antiquities. It also addresses 
the issue of enforcement. The Appendices list the legislatîon and administrative 
controls for conservation, other conservation related measures in Hong Kong and 
Government Departments involved in Conservation. 

6.3 SENSlTIVE RECEIV主RS AND BASELINE CONDITIONS 

6.3.1 As indicated ín the R8τreport， most of the alignment li的 in urban areas 結局ectto

re社evelopment or is located upon the Tseung Kwan 0 reclamation. Only two sites 
within the work areas are identified to have poten討al ecologícal resources (see Fîgures 
6}a and 6.3b). Site 1 is located at the hillside near Yau Tong, where the western tunnel 
portal between YAT and TKL wilI be constructed. Site 2 is located on the hillside in 
Rennie's Mì l1, where the western tunnel porta] and the ventilation building 忌etween
YAT and TKL wiII be constructed. An ecological field survey of the two sites was 
undertaken on 3 July 1996. 

Site 1 

6.3.2 Site 1 is a highly disturbed area comprisîng three different habitat types: wasteland, 
dísturbed woodland and water-flooded area as described below. As a resu]t of long-
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term human interference (indicated by the presence of broken or abandone這 squa說缸's

hu呦， a11 plant species found are typical of disturbed areas in Hong Kong (see Table 
6.3a). Figure 6.3a shows a habitat map of the surveyed area. 

Wasteland 

6.3.3 At Site lA, patches of weedy plant are in胎兒persed with concrete surfaces (vegetation 
cover is estimated to be 60%); the dominant plant species are Biden pilo嗨， Mikan位
micrantha, Ipomoea carica and Lantana camara, which are the most common weeds in the 
terrítory. 

Dísturbed Woodland 

6.3.4 At Site lB, trees on the hillside and fruit trees around abandoned squa甘er's huts form a 
wooded aréa. Species found are mainly 此1acaranga tanarìus and other common fruit 
trees such as Dimocarpus longan and Citrus spp, a11 of which are common in disturbed 
low land areas. în Hong Kong. 

Water-Flooded Area 

6.3.5 Site lC is a water-flooded area on 忌。th sides of an existing covered storm water chann杖，
with mainly herbaceous plant such 的 Commenlina communis and Alocasia macrorrhiza. 

Table 6.3a Plant Species Recorded at Site 1 (3 July, 199至)

Amaranthus spinosa Ficus hirta Panicum maxîma 

Amaranthus viridis Ficus hisp話。 Paspalum spp. 

Apluda mlltica Ficus mícTocarpa Phyllanthus emblica 

Asparagus cochíllchínensís FÌCllS varieg，。但 Physalis rmgulata 

Bidens pìlosa Ipomoea cairica Pilea mícrophylla 

Blumea lacin泌的 Lantana cam.ara Praxelis clematîdea 

Cel的 philippetlsis LeucanCQ leucoc中'hala 的idium guajava 

Celtis sinensis Litsea gJutinosa Pueraría phasωloides 

Chloris barbata MacQranga tanarius Rhynchelytrum repens 

Commenlina communis λt1allotus paniculatu草 Schefjlera octophylIa 

Desmodium gigalll i.a Melia azedarach S協 rho的ifolia

Desmodium heterocarpon M îkania miCTantha Solanum nigrum 

Digila7扣押， λtfjmosa pudica Sonchus oleraceus 

Dimocarpus Jongan M心canthus戶。r說“lus Sterculia lanceolata 

Echínochloa crus-galli M tlsa paradisiaca TTiu掙tta bartramia 

Elephantopus tomentosa NeyTaud i.a reynaudiana Urena lobata 

Eleusine indica Oxalis repens Youngia dentîcul紛紛

6.3.6 Avifauna is quite rich (13 species.were record金d during the survey) for such a small and 
highly dîsturbed area as shown inγ'able 6.3b“ Species found are a mix of birds wel卜
adapted to 往isturbed conditions such as Magpie ro己in Copsychus saularis and Spotte是
Dove Streptopel但 chînensis; and birds confined to semi-natural or natural areas such as 
Whìte“ breasted Kî嗯-Fisher Halcyon smyrnensis and Great冒Tit Parus major. The high bird 
species richness may be due to the presence of abundant invertebrates (food sources) 
associated wÌth the flooded area and the removal of human activîties. 
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No signs of mammals of ecological interest were found during the survey, and the 
nature of the area is not expected to support any wildlife that would have considerable 
conservation ímportance. 

Tseun院 Kwan 0 Extensíon and Quarrv Bav RelíefWorks 

6.3.7 

AI泣lough avifauna associated with the wat甜甜f100ded 肘ea is quîte rich, Site 1 îs 
益is位lrbed and a11 species found are common in the territory. There is no evidence that 
species of ∞nservation importance are suppo討ed.

6.3.8 

Table 6.3b Bird Species Recorded at Site 1 and Site 2 (3rd July, 1996) 

Reru溢e'sM品 (Site 2) 

.. 

.. 

... 

lt 

.. 

... 

Yau Ton霞 (Site 1) 

"" 

.. 
道，

... 
頭，

3學

,.. 

... 

筍，

... 
讀串

... 

'" 

'" 

Status # 
RRRRWRRRRERRRR 

包型皂

白凹ter Coucal (Centopus sinensis) 

Crested. Bulbul (Pycnorwtus jocosus) 

Spotted Dove (Streptopelia chinensís) 

White-breasted Kingfîsher 徊。lcyon smyrnensis) 

Black Drongo (DicTUTUS 棚cTocercus)

Hwamei (GaTTula:x canoTus) 

Black Kite (Milvus migr仰的)

Magpie (Pica pica) 

Crest澄d mynah (AcTidotheres cristatellus) 

M略pie-R。每in (Copsychus saularÎs) 

White-eye (Zosterl均主japonica)

Yellow七ellìe是 wren-warbler (Prin紋flaVÌVen.tT話}

Great-芷江 (PaTus major) 

tree Sparrow (Pa諮er montanus) 

Key: R = Resident 
SV = Summer Visitor 

Site 2 

Site 2 comprises two habîtat types: 在rassland (Site 2A) and disturbed woodland (Site 
2器). Both are locate丘 on the southern slope behind Renn妞'5 Mil l. Figure 6.3b shows a 
habitat map of the surveyed area and Table 6.3c lists the plant species observed. 

6.3.9 

Grassland 

Site 2A inc1udes two patches of grassland. Site 2Aa is a I.Ifire-maintained" grassland, 
and the covering vegetation is dwarf and 忌。minate這 by Gahnia trist話I Baeckea戶utescens，

and Dicanopteris linearis, typìcal of Jlfire-maíntained" grassland in the territory. For Site 
2Ab, the presence of tall shrubby vegetation ír泛icates that the area has not been burnt 
off for a consíderable time, with noticeable progress of the plant succession. Species 
found are common în the terrítory, such as Rhodomyrtus tomentosa, Raphíolepis índica, 
Ischaemum spp and Arundinella setosa. 

6.3.10 

rlL 

Disturbed Woodland 

Síte 2日 is the wooded area surrounding the portal area just behind the abandoned 
Renníe's Mîll vîllage~ The species diversity of the woodland is not very high. The 
upper-storey is a c10sed canopy, dominated 忌y tree species wel]蟬adapted to disturbed 
condi tions, such as Macaranga tanarius and Broussonetia papyrife忱的 well as other 
pioneer tree species Mallotus panîculatus and Sapíum discolor. The under-storey is 
sparsely covered by common herbaceous plants. 

6.3.11 

Mau紹智11/囂張M
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悉.3.12 No rare or endangered plant species were identified. Several small patches of Chinese 
Lily Lilium brownii and one individual Susan Orchid Pectei1is susannae were observed in 
the im.mediate vicinity, ou話ide the site boundary. The two species are protected under 
the Fores甘y (Amendment) Regulation 1993, (Cap 96, section 3). However, both are 
widelydis甘íbuted in the Sai Kung area. 

Table 6.3ε Plant Species Recorded at Site 2 βrd July, 1996) 

Ageratum conyzoîdes Ficus variolosa Mimosa pudica 

Aporusa chinensis Gahnia tristîs MOTindll umbe11ata 

Arundînel1a setosa Hedyotís ωrymbosa N句Taud詔 r句naudiana

Baeckea frutescens Helicleres angustifolia Paed訂訝 scandens

B惚ns pilosa Homalium cochinchinensis Phoenix 加nceana

Bridelia monoica Ilex aspTe~1a Phyllanthus cochinchinensís 

Broussonetia p物r俏。 I1ex pubescens Polygonum chinensis 

ChlorÎs barbata lnnula cappa Praxelis clematidea 

Clerodendrum Jort叫 lpomoea carÎca Pteroloma t均uetTum

Cratoxylum ligustrinum Ischaemum spp. Pueraria p.加seoloid話

Cymbopogon spp. LAntana camara Rh.aphiolep話 indîca

. Desmodium heterocarpon Liriope spicata Rhodomyrtus tomentosa 

Dianella ens爭lia Litsea glutinosa Rh!諮詢ccedanea

Dícranopteris lin紹ris Mallotu5 paniculata Rhynoscopa TubrQ 

位ephantopus lomentosQ Melastoma sanguineum 5αpium discolor 

Eleusine indica Mikania micrantha Schefflera octophylla 

Embelia laeta M i1lettia niti街 Smilax china 

Eurya japollíca Millett Îll Teticulafa Smîlax glabra 

Ficus hispida Míllettia speciosa Stercu1ía lanceolata 

6.3.13 Birds observed during the survey were only ubiquîtous species (egτree Sparrow Pa5ser 
mηzont扭anU5 and Chinese Bulbul Pycnonot缸u話ss封inens封15ω) t出ha泣t are we叫ll.閉也.

condîtions (see Table 6ι.3b). 

6.3.14 Animal groups of special ecological interest are not expected to be supported in the Site 
2 area because of the simplicity of the compositioηand structure of the vegetated areas. 
There is no evi丑聞ce that the grassland and disturbed woodland areas support speci的
of conservation importance and the sites are consider吋 to be of low ecological value. 

6.至 CONSTRUCfION IMP，λCfS 

6ι.1 Potential sources of ìmpact to the habitat arise from land preparation, and construction 
activities for the tunnel portal and ventilation building. This wilI entail the removal'of 
vegetation wíthin the work areas} and may cause a 10路。f habitat for the associated 
species. However, since the affected areas are either highly disturbed (Sites 1A/1B/1C 
an吐血te 2B) or well-represented (Si控 2A) in the territory, the ecological impact is 
considered to be low. 

6.4.2 Since the two protected plant species identified are located outside the work area, they 
wiU not be affected provided proper mitigation measures are applied. 
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Mitigation Measures 

6.4.3 This assessment confirms the findings of 出e previous repo叫 and the same mîtigation 
measures are recommended. The natural features of the area, particularly large 廿ees，
are considered to be óf concern for their landscape and visual rather than their 
ecological value, therefore, it is envisaged that mîtigation measures designed to reduce 
impacts to landscape features will have the ad是ed effect of protecting the ecological 
diversity and value of the area. Mitiga豆on measures for impacts to ecological resources 
arîsing d uring the constr前往ion phase should include the followîng: 

• avoiding the area where the two protected species are located (see Fîgure 6.3b); 

• erecting fences on the boundary of construction sites before the commencement of 
works to preve成 tippin言， vehicle movements, and encroachment of personnel into 
adjacent habitats; 

• checking regularly to ensure that the work síte boundaries are not exceeded and 
that no damage is being caused to the surrounding areas; 

• employing high standards of dust control to protect habitats adjacent to work sites, 
through careful planning of access routes and dust suppression at source; 

• restoring work areas with native plant species wherever possible to provide habitats 
for wildlì鈕， native species which are known to be a resources for other 10cal or 
migratory species, particularly birds and insects, are the preferred species for 
replanting and are given in Plants atlractive to frugivorous birds in Hong Kong, RT 
Corlett, Memoírs 01 the Hong Kong Natural History Socìety 19: 用甜112， 1992; an這

where the areas around the stations remain the responsibility of the MTRC, the 
maintenance of planted areas to remove clìmbers and ensure the survival of the 
trees should be un往ertaken by the MτRC for at least the fîrst two years after the 
completîon of the constructîon works. 

6.5 QpERATIONAL IMPACTS 

6.5.1 Operational împacts upon ecologicaI resources are those arísing upon completion of the 
TK主 and are minor compared wîth those arising during the construction phase. 
Mitigation .measures to control noise impacts and those to water quality and air quality 
wi l1 aJso further protect wildlìfe within the sites and need not be considered further 
here. 

6.6 CONCLUSIONS 

6.6.1 This study confìrms the findings of the previous preliminary assessment. The ecological 
habitats likely to be affected are the proposed work areas for the tunnel portals and 
ventilatîon building construction. The habitats found are either highly disturbed or 
wel 卜represented in thë terrîtory, with low floristic diversity and simple structural 
complexity. No plant or animal groups of ecological interest were identified. The 
affected areas are considered to have low ecological value in terms of species diversity, 
habitat diversity, naturalness and rarîty, and therefore ecologîcal impacts are not 
anticipated. 
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7 LANDUSE, LANDSCAPE AND VISUAL IMPACTS 

7.1 INTRODUCTION 

7.1.1 This Section of the report outlines the potentiallând use, landscape and visual impacts of 
developing the preferred track alignment bptions and stations at their preferred 
locations. 

7.1.2 The assessment initially identifies the existing land uses and landscape features of the 
station sites as well as the alignment corridor of the connecting rail-tracks. The locations 
from which the development would be visible are then described. People in the 
surrounding areas who would potentially be able to see the proposed development are 
identified and categorised according to their predicted sensitivity to the visual intrusion 
that would result from the proposed development. 

7.1 .3 The potentialland u紹， landscape and visual impacts that would result from the TKE are 
then identified and the potential impacts are assessed according to whether they are of 
high, medium or low level. Measures are identified that would help reduce the level of 
these potential impacts on landuse, the landscape and on the visual receivers. 

7.1.4 Uilmitigated adverse landuse and visual impacts are predicted from the construction of 
the TKE and whilst landuse impacts can be largely overcome by careful planning, some 
residual visual împacts from construction works wi I1 remain even after mitigation. 
However, these impacts should be considered in the context of the local environment 
near the alignment which is one of ongoing urban renewal and new urban 
development. In such an environment, the construction works for the TKE only 
represent an additional element in an already disturbed landscape. The entire TKE 
alignment will be either below ground or fully enclosed and as such, provided that the 
above ground structures are desîgned to blend in with the rest of the planned 
townscapes, there will be no adverse impacts during the operational phase. 

7.2 LEGlSLATION 

7.2.1 There is no legislation in Hong Kong that relates dîrectly to the assessment of the 
landscape or visual impacts of new developments or construction sites. A degree of 
control is achieved through the requirement to address visual issues as part of an 
environmental review and assessment process. Advice Note 2/92 - Application ofthe EIA 
Process to Major Private Sector ProjectsJ EPD, May 1992, identifies vîsual impact as being 
an issue of c,?ncern to be addressed. 1n addition, HKPSG (Chapter 10- Landscape and 
Conservation)J outlines those criteria whîch should be considered when planning in an 
urban environment. Government restrictions on the preservation and felling of trees in 
Hong Kong are detailed in Government General Regulation 740. 

7.2.2 Some of the sites affected by the proposed rai1way alignment and stations may require 
resumption of properties under the Crown Lands Resumption Ordinance if permanent 
structures are required to be demo1ished. The Town Planning Board may recommend 
to the Governor in Council the resumption of any land if it deems that the proposed 
works serve the public purpose as provided under the Town Planning Ordinance Section 4 
para (2). 

July 1997 
TKEDEIA 89 

Maunsell/ERM 



Tseung J(wan 0 Extensíon and Quarrv BaV ReliefWorks working Paper R9T 

7.3 SENSlTIV主 RECElVERS AND BASELI沼 CONDITIONS

Yau Tong Station and 1.生lignment

7.3.1 Yau Tong îs lbcated in south-east Kowloon. The area around the proposed aIignment 
and station is generally surrounded by publìc housing, industrial areas, and some 
Government/lnstin啦。n/Community (G/IC) facilitîes. Cha Kwo Ling Road provides 
access to the marine lots at Yau Tong Bayand the industriaJ areas in the southern part of 
Yau Tong Estate. 

7.3.2 The proposed alignment and station would be located along Cha Kwo Ling Road. lt is 
envisaged that the alignment an位 station would be constructed m位nly by cut-and-cover 
meth。這s. One of the major sensitive receivers is the Yau Tong public housing 
redevelopment area, located to the east of the proposed alignment and station. The 
Housing Authority intends to redevelop the Yau Tong Estate and the nearby Ko Chiu 
Estate comprehensively. Concep知al layouts have been planned with cognisance of an 
MTR alignment on Lei Yue Mun Road. Other major sensitive receivers are the Yau 
Tong Fire Station, 5t Antonius Primary School and PO Chiu Col1ege located on the 
eastern and western part學 of the proposed alignment and statìon. However, PO Chiu 
College is expected to be resumed as pa討 of the TKE Project. There are a number of 
Marine Lots whîch are physîcally affected by the proposed station and these may have 
to be resumed. Current proposals envisage future redevelopment of the area for 
residential and commercial uses. 

7.3.3 The alignment of the propose是 WCR， whîch would provide a connection between 
Tseung Kwan 0 and East Kowloon, was orîginally planned to pass along the section of 
Cha Kwo.Ling Road that would be occupied by the proposed station, this could prove 
切 be a major constraint on development. 

7.3ιOne of the preliminary recommendations of the TKE study was for the WCR to follow a 
coastal alìgnment in preference to the inland alignment that was originally planned. 1n 
view of thîs potential conflict, Government is considering alternative alignments for the 
WCR that would avoid the above section of Cha Kwo Ling Road. 

7.3.5 The proposed Y AT site and the adjacent sections of alignment for the rai1way tracks are 
centred around Cha Kwo Ling Road which runs c10se and parallel to the waterfront at 
Yau Tong Bay. There are a large number of temporary and permanent in也lstrial
structures located to the east of this roa忌， c10se to the waterfront. τhe Yau Tong 
Housing Estatel currently undergoing re-developme悅， is located to the west of the road 
together with two educatîonal establishments, PO Chìu College and St. Antonius 
Primary School. 5teep rock-cut slopes, up to 22 m high, separate the Yau Tong Housing 
Estate from Cha Kwo Ling Road. A small, but well-vegetated, amenity open space is 
situated on the southern edge of the housing estate at the corner of Cha Kwo Líng Road 
and Ko Chiu Road. A group of commercial and/or residential buildings, the Yau Tong 
Centre, is located immediately to the south of this road. 

7.3.6 At the western end of the station, the proposed alignment of the railway tracks heads 
north-w的t along Cha Kwo Ling Road and after approximately 100 m, enters a tunnel 
leading to Quarry Bay. The proposed railway tracks at the eastern en往 of the station 
veer to the s叩01口1t血h棚呻酬酬刪

andCαha Kwo Ling Road. The railway tracks would thereafter pass under the steep 
hillsides that separate Yau Tong from Tíu Keng Leng located approximately 1.5 km to 
the north編east.
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7.3.7 Sensitive receivers include residents of both the Yau Tong Estate and the Yau Tong 
Centre, workers at the industrial buildings 1口cati記d to the east of Cha K wo Ling Road as 
weIl as users of the surrounding road network and workers in the waterfront structures. 

Tiu Keng Leng Station and Alignment 

7.3.8 Tiu Keng Leng is located to the south咽west of Tseung Kwan 0 new town. The current 
proposal envisages the development of TKL within Area 73B near the junc話。nofroads
D4 and 08. The area is currently occupied mainly by villages and temporary housíng. 
Tiu Keng Leng ís designated primarily for public and private resi益ential 益evelopment.
The Housing Authority is currently planning the fu扭扭 development of PSPS, HOS, 
Special Residential (RS) an吐 G/IC facìlities in the vîcinity of the proposed station等

Current proposals aJso envisage the development of private commercial and/or 
residential uses along the proposedτKL alignment and sta豆。n.

7.3.9 The western half of the τKL station site 話。ccupied 己y the lower levels of Tiu Keng Leng 
village. This exi單位ng area of land comprîses steep hill slopes leading down to a .rocky 
fore品。除. The hill slopes are well vegetated with mature trees which are interspersed 
with temporary houses of either one or two s的reys. The proposed railway tracks to the 
west of the station would be located in tunnel as they pass under the hills that separate 
士iu Keng Leng from the Yau Tong area. The eastern half of the proposed site for TKL 
Station and the adjacent sections of alignment for the railway tracks is occupied by open 

- water that has yet to be reclaimed. 

7.3.10 Sensitive receivers potentially include any people who would be living in the planned 
residential blocks in Areas 72 and 74 that may be developed and occupied prior to the 
completion of the station construction works. 

Tseung Kwan 0 Station and λlignment 

7.3.11τhe proposed TKO station is located at the southern portion of the new town in 
proximity to the reclaimed head of J llnk Bay. The area ìs currently being reclaimed for 
future development of housing, G/IC facilities and the town centre. 

7.3.12 The station is located wíthin the future Tseung Kwan 0 town centre. Anticipated 
commercíal and civic development within the town centre is ìnten這ed to be 
supplemented by district centres Iocate這 at PO Lam, Hang Hau and Tiu Keng Leng. It is 
envisaged that each district centre will be in c10se proximity to an MTI之 station and they 
are planned to include retail and transport interchange facilities s泣fficient to service the 
local district. 

7.3.13 The planning of th全 town centre includes the development of a civic centre adjoinîng a 
district open spac合 which would be linked to a waterfront promenade. The town centre 
south of road D是 is currently planned for commercîal, civic and open space purposes. 
Public and private residentìal developments are p]anned adjacent to the town centre. 

7.3.14 lt is envîsaged that this section of the alîgnment would be constructed by cut and cover. 
Users of the proposed town centre and deve)opments envisa伊d in the vicinity of the 
station are identified as potential sensitive receivers of the proposed TKO station and 
alignment. 

7.3.15 The proposed site for TKO station and much of the adjacent sectionsof alignment 
corridor for the railway tracks currently comprise large, flat areas of un國surfaced fill 
material devoid of any vegetation. The far western section of the alignment corridor, 
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close to where Road P2 wilI be built, is open water that has still to 忌e reclaimed. 
Construction works have yet to commence on Roads Dl, D2, P2, L461, L462 and L4已是
which surround the station site and the alignment corridor. ,Poundation construction 
works are in progress for the G/IC developments that are proposed to the north of Road 
L464 in Areas 弱，“ and 57. The planned developments include a clinic, an indoor 
recreation centre and several schools that are all Hkely to be developed prior to the 
completion of sta泣。n construction works. No residential blocks will have been 
developed in these areas by the time that the station and railway construction works are 
dueto be ∞mpleted. Advance Works Tunnels have been cons甘ucted under Roads P1 
and P2. 

7.3.16 Sensitive receivers include any people who may be using the clinic, the îndoor 
recreation centre an這 the schools which are all under construction approximately 200 m 
to the north of the station site in Areas 55, 56 and 57. 

Hang Hau Station and Alignment 

7.3.17 The layout of Hang Hau consists of exîsting and planned commercial and residential 
developments in the vicinity of the propose往 station location. The MTR reserve is 
located within Area 38. It is envisaged that the alìgnment and station wou)d be 
constructed below ground using open-cut construction. Users of existing residential 
developments in Areas 40 and 41 (On 1、.Ji~g Garden, Ching Ming Court and Hau Tak 
Estate) would be sensitive receivers of the po健ntial vîsual impacts from the proposed 
MTI之 station and alígnment. Residential development with Area 38A is well în progress 
and is likely to be completed and occupied prior to the completion of construction 
works on the station and associated structures. 

7.3.18 Land within Area 37 has been acquired by private developers in the vicinîty of the 
propo認挂 HAH station. These sites are earmarked for future residential and co訟mercial

development and users of these sites woul吐語e consídered as future potential 鉛nsitive

receivers if the sites are developed and occupied prior to the completion of the 位ation
development. 

7.3.1 9 The proposed sites for HAH and its adjacent sections of alìgnment are currently flat, 
open areas of wasteland. The sites în and around the area set aside for the station 
contain scattered clumps of selιseeded scrub vegetation and are being used temporarily 
for the parking of trucks and cars. The railway track alignment corridor in the southern 
end of this section comprises un仿urfaced fil1 material devoid of any vegetation. Roads 
în the vicinity of the station site (i.e. Sheung Ning Road, Pui Shing Road and Chung Wa 
Roa位) have been completed and many have been recently planted with trees an這
shrubs. Roads P1 and 01 have yet to be constructed. Tunnel boxes have however been 
províded under 訣。ads Pl and L3 for the future construction of the railway under these 
roads. 

7.3.20 Building construction works are in progress in Area 37 (schools and residential 
buildings), in Area 34 (Ming Tak Estate) and in Area 38A (residential development). 
Exîsting residential developments, where residents would have c10錯， unobstructed 
views of the statÎon sÎte an位 its adjacent sections of alignment, inc1ude Yu Ming Court 
within Area 39, On Ning Garden within Area 是o and Chung Ming Courtwithin Area 41. 
:Wide belts of tree/shrub planting and external recreation facilities, such as chil企凹's
play areas, tennis courts and basketball courts, are associated with many of these 
eχisting residential developments. 

7.3.21 Sensitìve receivers include people living in the above exi鉗ng residential areas as well as 
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位lose people"who would use the schools and residential areas that are planned in Area 
37 and are likely to be ∞mpleted and occupied prior to the comple話。n of the 
construction works on the station. 

r
l
i
)
尸i
i
L

PO Lam Station and Alignment 

7.3.22 1n the PO Lam area, the existing and proposed land uses near the proposed station, are 
mainly public and private housing developments, G/IC facilities and open space. It is 
envisaged that the alignment wilI be constructed at grade by cut-and-cover for the 
section just north of road P2. A couple of schools are located adjacent to the alîgnment 
and these, like the existing and proposed residential blocks, are identified as sensitive 
recelvers. 

rJLFiL 7.3.23 A station integrated with adjacent developments and a Publîc Transport Interchange 
(PTI) within Areas 17 and 19 is envisaged for PO Lam. The PTI has been dev登loped an往

is opera話。抗議1. Areas 17 and 19 con單位 of proposed private residential and commercial 
development whích are currently under construction. The potential interface problems 
益etween the MTR alignment and station with these developments wiU have to be 
considered. 

7.3.2是 The propose按 site for POL is currently a large, flat area of concrete which is used for the 
parking of cars and 忌uses.τhe reserve for the section of railway track between the 
station and Road P2 is currently a 的 mwide belt of flat open space that comprises un
surfaced fill material devoid of any vegetation. Roads L12 and L12A adjacent to the 
station sìte have been completed together with the footpath, cycle track and amenity 
s廿îp. These are alllocated immediately to the west of the proposed station site. Road 
P2 and its associated belts of amenity planting have been completed on the southern 
edge of this section of alignment. A tunnel box has been provi益e這 under Road P2 for 
the future construction of the raîlway. Building construction works are in progress 泊

. Areas 口， 19 and 24 which surround the site. These areas, like much of the Tseung 
且 Kwan 0 reclamation, are f1at open areas devoid of vegetation. An informal, but well

used footpath, crosses the reserve to connect roads L12 and L2. 
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7.3.25 There are seven major residential developments that have been completed within 200 m 
of the si蛤 and its adjacent section of alignment. These are YanMing Court, Ho Ming 

.Court and the King Lam Estate, alllocated to the east of the site, Ying Ming Court and 
the PO Lam Estate both located to the north of the site and On Ning Court and Chung 
Ming Court both located to the south. Wide belts of tree/shrub planting and external 
recreation faci Iities, such as children's play areas, tennis courts and basketball courts, 
are associated with these residential 往evelopments.τhe.tree/shrub planting includes 
screen/buffer planting located immediately inside the boundary fencing of these 
residential developmen話. Construction works in progress include residential 
develop訂\ent in Area 哼I commercial and resi是en說搓搓evelopment in Area 17 as well as 
G/IC development in Area 2在

7.3.26 " Visually sensitive receivers include the residents of the above existing developments, 
U基金rs of footpaths on the distant surrounding hill slopes, users of Roads P2, L12 and 
L12A aswell 的 U甜的 of the planned schools and resîdential blocks that are likely to be 
built and occupìed prior to the completion of station construction works. 
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7.4 CONSTRUCπONIMPACTS 

Potentíal Sources olImpact 

7.4.1 The proposed MTR extension from Yau Tong to PO Lam would create varying levels of 
potential impacts on the surrounding existing land uses (residential and G/IC uses) 
during the construction stage. 

7.4.2 There will be three sections of tunne] on the TKE alignment. Landscape and visual 
impacts associated with these sections would be restricted to the tunnel portal areas. 
Construction of the remaining sections of railway track alignment and the stations 
them鉛lves will aIl involve land-c臼怨 and these may result in disturbance to existing 
vegetation and structures. Ar~as of distu治edlanιthe construction opera豆ons， as well 
as the rail 甘ack and the stations at their various stages of construction, would a11 have a 
visual irnpact on the surrounding areas and their populations. 

Assessment Methodology 

7.4.3 Site visits were conâucted to gaîn an overview of the existing physical development of 
the proposed alignment and stations and the characteri單位csa叫 features of the 
surrounding deve]oprnents. References were rnade to current Outline Zoning Plans 
(OZP), Outline Development Plans and departrnent layout p]ans to ascertain present 
and poten胎1 future land uses in the vicinity of the propose這 alignment and stations. 
Information 伊thered was used to assess the level of potential impacts of the proposed 
construction sites on a句acent land uses. 

7.4.4 The method for identifying po控訴話al landscape and visual impacts has initially involved 
identification of the various elements of the construction works. Baseline conditions 
and sensitive receivers have been established through site visits to the study area as we l1 
as by inspection of Building and Lands Department maps, Layout Plans, OZPs and 
aerial photographs. 

Prediction ollmpacts 

γáu Tong Station and Alignment 

7ι.5 A number of existing uses would be aHected physically during the construction of Y Aτ 
station. The Yau Tong Fi re Station and Yau Tong Marine Lots would be physicaHy 
encroached upon by the alignment and full or partial resumption of. these sìtes may be 
necessary. 

7.在6 The existing Yau Tong Fire 5tation site would be partially affected by the proposed 
alignmer立. Only part of the site may have to be resumed to provide for the construction 
of the railway tracks. The area affected is currently used as car中arking space for 註le
fire station. During the construction phase, an alternative car酬park area may have to be 
identified, depending on the requirements ofcar且parking space for the fire st討ion.

7.4.7 5t Antonius Primary School would a]so be adverse]y affected by perceived 
environmental problems during construction of the MTR lìne and station. The school is 
in close proxîmity to the future station and as such, negative environmental impacts on 
these sites are anticipated. 

7.4.8 The proposed alignment would a1so affect the existing Cha Kwo Lîng Roa這 and the 
junction of Cha K wo Ling Road and Ko Faî Road. During the construction ph都已 it is 
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envisaged that there wiI1 be some disruption to existing pedestrian linkages and the 
local road network which would cause inconvenience to other land uses in the vicinity 
of the construction sítes蠱 A road diversion is proposed acro路 the lots to keep Cha K wo 
Ling Road open to traffic. 

7.4.9 Development of a station and the a這jacent sections of railway 甘缸k at Yau Tong would 
re有uire the removal of a row of temporary structures located between Cha K wo Ling 
Road and Yau Tong Bay. 

7 
and would protrude approxîmately 18 m above gr.扭ade at the lowεs懿tpo叫în卅t i泊nt佔h胎控 road.

Short sections of the rail track immediate]y outside the station box would be a• grade 
before entering 包nnel portals located both to the north and to the south of the site. It is 
planned that 品的e sec說ons of at國grade 廿ack would be enclosed to protect sensi tive 
receivers. A diversion of Cha Kwo Ling Road is proposed across the mouth of Yau 
Tong Bay between the western end of Ko Fai Road and the section of Cha K wo Ling 
Road immediately to the south of the portal for the Western Harbour Crossing. In 
addition to Cha Kwo Ling Road, development of the station box and associated 
structures would result in the permanent closúre of road junctions at both the corner of 
Ko Fai Road/Cha Kwo Ling Road and at the corner of Yau Tong Road/Cha Kwo Lîng 
Road. Construction of the line between YAT and LAT would require work sites for both 
traffic management and for structural deck construction. These work sÎtes would 

. occupy part of a slip-road and associated planting located to the north-west of the EHC 
toll plaza at Yau Tong. A temporary roa這 deck will be provided over Yan Ming Street 
so that road traffic is not disturbed during the course of the cut and cover excavation 
works across that s甘eet.
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7.4.11 Construction of the station box ís likely to ìnvolve excavation of a short length of the 
rock-slopes locate往 immediately to the east of Cha Kwo Ling Road as well as the shruh 
vegetation associated wÎth these slopes. Constructíon works would also resu1t in the 
loss of a sma)1 area of m泣ure tree and shrub growth located within the grounds of the 
fîre-station at the Cha Kwo Lìng Road /Ko Faî Road junction. A large area of mature 
trees in the existing amenity open space located at the junctîon of Cha K wo Ling Road 
and Ko Chiu Roa社 would a150 need to be removed as regrading of this land would be 
necessary to accommodate part of the station and a section of át-grade track. 

7.4.12 Constructîon of the station superstructurel its associated structures and residential 
blocks would represent the introd uction of large new visual elements in the 10ca] 
landscape.τhese elements, together with the excavations required for the station box 
and the tunnel portals would generate a visual impact on surrounding areas anq their 
population. 了he construction works would generate visual impacts for the occupants of 
the fire-station，鼠. Antonius Primary School, the temporary structures along the water呻
front, as well as resîdential 圳的cks both within the Yau Tong Centre and the Yau Tong 
Estate. The construction works would enc10se views down Cha Kwo Ling Road, Ko Fai 
Road and Yau Tong 訣。ad. More distant views of the works would be available from 
hillsides located both to the north and to the east of the site as well as from Yau Tong 
Bay itself and areas of the harbour located further to the we鈍，

7ι.13 Additîonal1an益scape and visual dîsturbance would be generated în the Yau Tong area 
by the development and use of work sites. Construction works for a tunnel and portal 
immediately to the south of the EHC To11 Pl益za at Yau Tong would involve the 
severance of the access road to the EHC administration building. A road diversion is 
proposed îmmediately parallel to Cha Kwo Ling Road. The tunnel portal works, cut 
and coverex侃vations and road construction will involve the removal of exîsting rock 
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and soil cut slopes as well as their associated vegetation. 

7.4.14 The cons甘uction of two additional tunnel portals to the r泌的相west of YAT, leading to 
QUB and LAT, would ínvolve large cu• slopes into the existing hillside and the 
associated loss of trees and shrubs. 

7.4.15 Extensive e~rth works would be requìred for the works areas for the ventilation 
building and tunnel construction required on the site on the fòrmer squa甘er village to 
the south of Ko Chiu Road Estate. 
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7.4.16 'The proposed works, together with 出e car parking areas, tunnel portal works, cut n 

sIopes an仗的sociated l05s of vegetation and ventilation buildi嗎s， at their various stages 
of construction, would generate a visual impact on the surrounding areas an是 their L..l 

population. People who would experience this vîsual impact include residents of the 們
housing estates a是jacent to Lei Yue Mun Road, students at St需 Antonius Primary School, 
workers at the industrial units along Ko Fai Road, people using the footpaths along the L.I 

hill slopes to the east of the bay, people living and working 的n the north神eastern edge of 11 

Hong Kong IsIand as well as people using boats in the harbour. I -

Tiu Keng Leng Station and Alígnment 

7.4.17 The Tiu Keng Leng area is characterised by cottage structures built on small platforms 
abutting the lower slopes descending towards Tiu Keng Wan to the south. Given that 
the construction works would star.t after the clearance of the cottage area and the 
comp抬頭on of reclamation works, it is envisaged that there wou1d be little or no impact 
on the use of this adjacent land during the construction of TKL station. 

7.4.18 The proposed alignment from TKL to TKO would pass through commercial and/or 
residential developments in Areas 73 and 74. These land uses, however, would not be 
adverse]yaffected by the alignment because they would not be completed by the time 
the alignment is constructed. 

7ι.19 Land cuts and excavation w肘ks that would be associated solely wîth the site for of TKL 
would involve the loss of approximately 150 temporary hot路部都 well as large areas of 
mature trees (in excess of 500 trees) from the existing hîllside. A section of rocky 
foreshore, approximately 100 m lon巷f would be lost together with the remaining area of 
open water located between the vilJage an這 the existing area of reclamation for the new 
town of Tseung K wan O. Reclamation of this area of open water is planned as part of 
the overall development of the Tiu Keng Leng area and the land cuts will be made as 
part of a larger re這evelopment programme for the Tiu Keng Leng area. This 
redevelopment programme, as a who峙， iIivolves a much greater loss of 廿ees， temporary 
houses and shoreline. Cut-an品cover ex~avations， into the existing and proposed areas 
of reclamation, would be requîre這 to construct the section of railway tracks between the 
station site and Road P2. A tunnel box will be built before Road P2 is constructed and 
there will be no disrup討on to Road P2 nor any associated amenity planting). 哀。ad 08 
would probabl y be constructed after station construction works are complete. 
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7.4.20 The existing access road to the industrial buildings at Tiu Keng Leng wi I1 be extended to r~ 
provide a side司link down to the proposed co削ruction site forτKL station. 1n addition, l J 

a works area for the construction of an access tunnel is proposed immediately adjacent 
and upslope of the existing access road which traverses the hillsîdes to the west of Tiu r~ 
Keng Leng. The works areas for the access road and the access tunnel will both invo]ve 
land-cuts and assoCÎated vegetation los5. 
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7ι.21 The loss of the existing low-rise housing and trees on the hill slopes... the land cuts and 
excavations associated with the railway and station development... the railway tracks and 
station structures at their various stages of cons甘uction... as well as the construction 
operations themselves, are all elements that would generate a visual impact on the 
surrounding areas and their populations. These elements include the ticketing hall and 
atrium of the station which would pro甘ude above ground level. The people that would 
potentially be affected by this visual împact inclu自 those în the planned resider立ial

blocks in Areas 72 a~d 74 that may be developed a只按 occupied prior to the completion 
of the railway and 批發tion cons 

TKO Statíon and Alignment 

7.4.22 The proposed TKO alignment and station would pass 甘rrough future 
commercial/ r能iden說話 use革 in Area 55, TKO town park in Area 45 and G/IC uses in 
Area 37. It is envisaged that there would be little or no land叫se impacts generated by 
the con5truction of the TKO station given that it would be constructed 500n after the 
completion of reclamation and in the same time-frame as adjacent proposed 
developments. 

7.4.23 The landscape impacts associated with the development of TKO and its adjacent 
sections of alignment would primarily be the deep excavations that would be required 
for construction of both the track and the station îtself. There would, in addition, 
poten豆ally be disruption to F之oad Dl unIess advance works tunnel boxes are provided 
or roa益 construction works are commenced after track construction works have been 
comp1eted. Any advance planting of vegetation adjacent to the Roads D1, P2 and D垂
prìor to the construction works would also be likely to be disturbed. 

F|LriL 

7.4.24 These excavations, the construction works on the below-grade station and the railway 
tracks, as well as the associated construction traffic are all elements that would generate 
visual impacts on the surrounding areas and their populations. 1n additidn, it should be 
noted that an atrium structure for the statio只 entrance would protrude above ground 
level an往 that this structure would also generate, at the various stages of its 
construction, a visual impact on the surrounding areas and their populations. These 
visual impacts would affect any people using the G/IC developments that are being 
bu i1 t nearby i.e.; the clinic, the indoor recreation centre and the schools which are all 
under construction approximately 200 m to the north of the station site în Areas 55, 56 
and 57. There woul益 also be a visual ìmpact on users of the adjacent Roads Pl... P2 and 
D在
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Hang Hau Station and Alignment 

7.4.25 The area around HAH is intended to be developed as a distrîct centre with retail 
facilities and a major 廿ansport interchange similar to Tiu Keng Leng. There are existing 
developments within Areas 是Oand 是1 which are located near the proposed station and 
alignrnent. Existing publíc rental/HOS/PSPS housing indudes Hau Tak Housing 
Estate, Fu Ning Garden, On r‘.Jing Garden, Chung Ming Court and Yan Ming Court all 
of which have already been' occupied. There are proposed private residential and 
commercial developments in Areas 37... 38a, and 40 which are likely to be constructed 
and occupied in the next few years. The proposed railway development would 伊nerate

land叫se impacts on the existing or planned residential developments. 

7.4.26 The proposed site for HAH and its adjacent sections of alignment are currently f1 at, 
open areas of wastelan益士he sites in and aroun這 the area set aside for the station 
contain scattered clumps of 蛇添seeded scrub vegetation and are being used temporarily 
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for the parking oF trucks and cars. The proposed district open space in Area 37 g is 
U叫ikely to be developed before railway construction works are completed. The railway 
track alignment corridor in the southern end of this section comp討sesun國surfaced 在11
material devoid of any vegetation. Deep excavations would be required in these areas 
for the construction of the station and associated tracks. Roads in the vicinity of the 
station site, Sheung Ning Road, Pui Shing Road and Chung Wa Road have been 
completed. Roads P1 and D1 協ve yet to be constructed. Tunnel boxes have however 
been provided under Roads P1 and L3 for the future construction of the railway. Trees 
and shrubs that have been plan蛤d in the amenity strips adjacent ωSheung Ning Road 
would be 這isturbed by the proposed works. 

7.4.27 Building construction works are in progress in Area 37 (schools and residential . 
bu i1dings), in Area 挺 (Ming Tak Estate) and in Area 38A (commercial/residential 
development). Existing residential developments where resi這ents have close, 
unobstructed vîews of the construction site and its adjacent sec丘。ns of alignment 
inc1ude Yu Ming Courtwithin Area 紗， On Ning Garden withín Area 哇。 and Chung 
Ming Court within Area 41. Wide belts of tree/shrub planting and external recreation 
facilîties, such as children's play areas" tennis courts and basketball courts, are 
associated with many of these exîsting residential developments but would not be 
affected 己y the proposed works. 

7.4.28 Visual impacts resulting from the station and track construction works are predicte這 on

people living in the existing residential areas as well 品 those people who would use the 
schools and residential 益reas that are planned in Area 37 and are likely to be completed 
and occupied prior to the ∞mpletion of the construction work各 on the station. 

PO Lam Station and Alignment 

7.4.29 The area around POL ís similar to Hang Hau in that there are existing housing 
developments near the station and proposed private residential and commercial 
developments adjacent to the station and a1ignment. Existing developments include 
Well OnGar齡的 and Finery Park, PO Lam Housing Estate, Hong Sing Garden, Tsui 
Lam Estate, King Ming Court, Ying Ming Court, Yan Ming Court and "Ho Ming Court. 
Private residentiaI and commercial developments within Areas 17 and 19 immediately 
adjacent to the station are currently undergoîng construction. Besides these, there are 
two schools located adjacent to the ra i1way alignment and future station. 

7.4.30 The current intention is to construct the alignment and station at grade for the section of 
the track located north of road P2. Development of POL would invoIvè construction of 
a substantial atrium and ticketing hall above these a• grade ra i1way tracks. The vertical 
alignment of the rail tracks will adopt a gently falling incline heading south from the 
sta討on. It is planned that the whole section of track between the station and Road P2 
woul往 be enclosed for environmental protection reasons and a landscaped pedes廿ian

deck provided above the tracks. It would then descend below-grade approximately 
20 m before it passes underneath Road P2. 

7.4.31 There would "be potentialland-use impacts from the construction activities on existing 
residentiaI, commercial and G/IC uses located in the vicinity of the MTR alîgnment. For 
the development sites located in the immedìate vÌcînity of the station, it is envisaged 
that the timing of the completion of the station and adjacent section of tracks would 
broadly coincîde with the comple討on of these developments. 

7.在32 Construction works should not result in any landscape impacts on Roads L12 and L12A 
adjacent 胎 the station site or to the adjacent footpath, cycle track and amenity strip as all 
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these features are outside the MTR reserve. There would be no disturbance to the 
ex.isting Road P2 and its associated amenîty planting as the proposed railway tracks 
would pass through an ex.isting box culvert that has already been co~s廿ucted for this 
purpose. 

7.4.33 The proposed construètion operations, station, tracks and enclosure structures are all 
e]ements that would, at their various stages of cons甘uction， generate visual impacts on 
the surrounding areas and their population. The sensitive receiver population includes 
residents of exis世ng residential developments (Yan Ming Court, Ho Ming Court and the 
King Lam Estate, alllocated to the east of the site, Ying Ming Court and the PO Lam 
Estate both located to the north of the sÎte and On Ning Court and Chung Ming Court 
both located to the south) as well as users of schools and residential blocks that should 
be built and occupied before construction works on the railway have been completed 
(i.e.; residential development in Area 19, commercial/residential development in Area 
17 and G/IC development in Area 24). Other visually sensitive receivers inc1ude users 
of ffiore distant residential blocks and construction sites, users of the PTI, users of 
footpa.ths on the distant surrounding hill slopes as well as users of Roads P2, L12 and 
L12A. 

f
卜
L

口I
L

Evaluation olImpacts 

Yau Tong Station and Alignment 

7.4.34 It is envisaged that St. Antonius Primary School would be adversely affected by 
environmental impacts associated with the railway construction activities. The fire 
station site would be physically encroached upon and potential environmental 
problems are lîkely to affect the site. The proposed alignment and station at Cha Kwo 
Ling Road would affect the existing local road system and pedes廿ian connections and 
these may require modifications. In this regard, the unmitigated construction impacts 
on land uses in Yau Tong are considered to be high. 

7.4.35 A high negative impact on the locallandscape is predicted as a resu]t of the proposed 
deve]opment and this would be seen în the disruption to the existing road and footpath 
network in the area. 
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7.4.36 The potentialloss of mature trees located within the grounds of the fire-station at the 
Cha Kwo Ling Road /Ko Fai Road junction and in the existing amenity open space 
located at the junction of Cha Kwo Ling Road andKo Chiu Road wou]d represent a 
medium negative landscape impact 00 the local area. The loss of a row of temporary 
structures located between Cha Kwo Ling Road and Yau Tong Bay is regarded as a low 
negative impact. 

7.4.37 Construction operations，的 well as the station box and its associated structures at the 
various stages in their construction, would all generate a high level of visual intrusion 
on the surrounding sensitive receivers. These sensitive receivers includ~ users of the 
local fire-station, students at St. Antonius Primary School, the temporary structures 
along the water-frontJ and resîdential blocks both within the Yau Tong Centre and Yau 
Tong Estate. A low level of visual intrusion is predicted for those people who would 
have distant views of the development i.e.; users of the footpaths on the hillsides located 
both to the north and to the east of the site as well as people using boats and buildings 
in and around Yau Tong Bay itself and areas of the harbour located further to the west. 

7.4.38 Construction works for a tunnel and porta] immediately to the south of the EHC toll 
plaza at Yau Tong, cut and cover excavation works near the toll plaza as well as the 

T ‘ 
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nec的路可 road diversîon proposed imme是iately parallel to Cha Kwo Ling Road would 
represent a medium negative landscape impact but a low ne伊tive visual impact. 

7.4.39 The construction of two additional tunnel portals to the north-west ofYAT, one leading 
to QUB and the other to LAT, would also involve medium negative landscape impacts 
but low negative visua1 impacts. 

7.4.40 The ventilation and works area for tunnel construction requîred on the site on the 
former squatter villagè to the south of Ko Chiu Road Estate would require extensive 
earth works to flatten the site and this would involve the loss of approximately 0.3 ha of 
wooded hillside. 

7.在是1 The proposed works, at the vari您的 stages in their construction, would generate a high 
visual impact on the surrounding areas and their popula討on. People who would 
experience this high level of visual impact includ結 the residents of the Yau Tong 
Housing Estate and the Ko Chiu Road Housing Estate. Medium visual impacts would 
be experienced by those people using the road network which surrounds the bay as this 
category of poten豆al viewers would only experience transitory views of the 
development. Low visua] impacts would be experíenced by workers at the industrial 
units along Ko Fai Road, people using the footpaths along the hill s]opes to the east of 
the bay, people living and working on the north-eastern edge of Hong Kong Island as 
well as people using boats in the harbour. 

Tiu Keng Leng Station and Alignment 

去也是2 The proposed alignment from TKL to TKO would pass through commercial and/or 
residential developments in Areas 73 and 74. These land uses however, would not be 
adverselyaffected by the alignment bec在use they would not be completed by the time 
the alignment is constructed. 

7.4.43 The potentìalloss of approximateJy 150 temporary houses as well as large areas of 
mature trees from the existing hìllside would represent an impact on the existing 
landscape. 了he }oss of the remaining stretch of open water and shoreline located in 
front of the vi l1age would result în a change in the character and value of the local 
lan是scape. However, the 10ss of mature trees, temporary housing, shorelîne and open 
water wilI almost certainly take place as part of a more extensive redevelopment of the 
Tiu Keng Leng area. ln vîew of this, it is predîcted thatτKL construction works would 
represent only a low level of impact on the character and physical elements of the local 
landscape. 

7.4ι是 The works reqùired for the construction of an access road down to the station sîte as 
well as a construction access tunnel would generate low negative landscape impacts but 
medium negative visual impacts. 

7.4.45 The los~ of the existing low-rise housing and trees on the hill 位opes and the lan社 cuts，

excavation and construction work associated with the railway, are all elements that 
would generate a visual impact on the surrounding areas and their populations. The 
people that would be affected by this visual impact inc1 ude anyone living in the 
residential blocks that are p)anned to be developed in Area 72 by the time the railway 
developme悅 works are completed. However, it should be noted that if the proposed 
station îs not built at thís location, then the land would almost certainly be used for 
other自velopments that would generate a simiJar level of visual impact on the 
surrounding areas. 1n view of this, it is predícted that construction works for the station 
and associated structures would represent only a low level of visual impact. A low level 
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of visual impact is also predicted for those people using the footpaths on the 
surrounding hillsîdes as those vîews would be from a distance and would be in the 
context of a broad panorama of construction works throughout the whole of Tseung 
KwanO. 

Tseung Kwan 0 Station and A1ignment 
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7.4.46 It is envisaged that there would be little or no land-use impact generated by the 
proposed development given that it is unlikely that any planned residential or 
commercial buildings will be built and occupied by the time the station construction 
works are complete. 

7.4.47τhere wouJd be high negative landscape impacts associated with the construction of 
TKO and its adjacent sections of alignrnent as a result of the deep excavations that 
would be required for both the track and the station itself. 

7.4.48 These excavations, the construction elements and the associated construction traffic are 
a11 features that wouJd generate a high visual impact on the surrounding areas and their 
populations. However, it should be noted that if the proposed station is not built at this 
locatioo, then the land would almost certainly be used for other developrnents that 
would generate a similar level of visual impact on the surrounding areas. 1n view of 
this, it is predicted that construction works on the station and associated structures 
would represent only a low level of visual impact. This low negative visual impact 
would be experienced by people using the c1inic, the outdoor recreation centre and the 
schools which are being built to the north of both the station and the railway track 
alignment in Areas 55, 56, and 57. There would also be a low negative visual impact on 
users of the adjacent Roads P1 , P2 and 04 as these vîews would be 廿ansitory and would 
be seen in the context of other construction projects in the Tseung Kwan 0 area. 

Hang Hau Station and Alignment 

7.4.49 - The proposed alignment and station at Hang Hau would be constructed by cut and 
cover between Roads Pl and P2 except for the section of alignment under Pui Shing 
Road which may be constructed within an advance works tunnel, or if the design of the 
advance works tunnel proves unsuitable, a new tunnel. Although HAH îs located close 
to existing and future residential and commercial uses, the likely land-use impacts on 
these adjacent areas are considered to be low given the large amount of construction 
work that is on-going in the area. 
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7.4.50 The deep excavations required for the construction of HAH and its adjacent sections of 
alignment would represent a high negative impact on the locallandscape, especially 
where the alîgnment crosses Town Park. The proposed deep excavations into Sheung 
Ning Road as a result of the station box construction works would also represent a high 
Jandscape impact on the road. Alternative vehîcular and pedes廿ian access would have 
to be provided for residents of On Nîng Garden. The potentialloss of advance planting 
of vegetation adjacent to Sheung Ning Road and possibly other surrounding roads is 
consîdered to be a low potentiallandscape impact. 

7.4.51 The above excavations, the construction work on the station and the railway tracks, as 
we l1 as the construction elements and associated construction traffic are a11 elements 
that would generate a negative visual impact on nearby areas and their populations. 
However, it should be noted that if the proposed station is not built at this location, then 
the land would almost certainly be used for other developments that would generate a 
simílar level of visual impact on the surrounding areas. In view of this, it is predicted 
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that construction works for the station and associated structures would represent only a 
low Ievel.of visual impact. The people who woul是 experience this low negative vîsual 
impact înc1ude users of the existing buildings in the im.mediate vìcinity (i.e.; Yu Ming 
Court within Area 39, On Ning Garden within Area 住o and Chung Ming Courtwithin 
Area 41) and any users of the schools and residential blocks that are likely to be 
occupied before railway construction works are completed (Ming 士ak Estate in Area 34, 
schools in Area 37 and residential blocks în Areas 37 and 38A). Users of the local road 
system would experience a low negative visual impact. 
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Po Lam 

7.4.52 There are a number of existing and future land uses which are situated close to the 
proposed raiI lîne extensîon and station.τhe proposal to construct the alignment and 
station at-grade may pose impacts on surrounding existing resi是ential developments. 
Sites immediately adjacent to the proposed railline and station that are still 
undeveloped would not be severely affected by the construction actìvities. Potential . 
land-use impacts resulting from ∞nstruction activities are, on the whole, considered to 
be medìum for this area. 

7.4.53 The planned use of the existing 40 m wide MTI之 reserve， which is largel y devoid of 
vegetation, together with the relatively small amount of excavation required for thîs 
section of the route, means that there are only low potentiallandscape impacts 
assocìated wÍth the development of this section of the route. These impacts include 
severance of the one pedestrîan link across the alignment 色的ween Roads L12 and L2 as 
we l1 as excavations within the MTR reserve. The los5 of this pedes甘ian link is 
considered to be a medîum landuse impact. The excavations within the MTR reserve 
are considered to represent a loyv landscape împact. 

7.4.54 The station, track-endosure structures and associated excavations would, at the varìous 
stages ii1 their construction, generate high negative visual impacts on the surroundin皂
areas and their population. High vi5ual impacts woul社 be experîenced by people living 
in existing residential blocks (Yan Mîng Court, Ho Ming Court and the King Lam Estate, 
alllocated to the east of the site, Ying Ming Court an社 the PO Lam Estate both located to 
the north of the site and On Nìng Court and Chung Ming Court both locate這 to the 
south) as well as by users of schools and residential blocks that should be built and 
occupied before construction works on the raîlway have been comple提d (residential 
development in Area 19, commercial/residential development in Area 17 and G/IC 
development in Area 24). 

7.莓.55 Low vìsual impacts would be experienced by users of more dîstant residential blocks 
and construction sites, users of footpath5 on the 出stant surrounding hill slopes as well 
as users of Roads P乏，口2 and L12A who would experìence limited and transitory views 
of the development. τhese more distant views would either be restricted in extent or be 
seen in the context of a wider panorama of construction works through酬。utTseung
KwanO. 

主(itigation Measures 

γau Tong 

7.4.56 Given that the construction sites are located amidst existing developmen峙， adequate 
land use mitigation measures should be employed to al1eviate impacts on the adjacent 
sensitive receìvers. Measures such as site boundary hoardings and traffic management 
should be provided to mitigate the poten位al impacts. 
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7.4.57 The station box should be întegrated into the rock-cut slopes adjacent to Cha Kwo Ling 
Road 50 that the visual impa~t of any new cut slopes is minimised. Soil-cut slopes în the 
existîng ame別ty open space should be regraded to minimise their visual impact and 
then planted up to reωestablish the vegetatîon that was removed. 

7.4.58 Station entrance structures should be carefully located to ensure that pedestrian 
movements around the statîon are not restricted and ample space shoul廿 be provide這
for the tuming of vehic1es at the end of any roads that are severed by the station 
construction. 

7立的 Amenity open space shoul是 be considered on the podium 這eck above the proposed 
station box to replace that which would be lost at the Ko Chiu Road/Cha Kwo Ling 
Road junction. 

7.4.60 As much as possible of the existîng vegetatîon, and in particular the mature trees within 
the fire闇station site and in the amenìty open space adjacent to Ko Chiu 訣。ad should be 
fenced off and retained if si te area 陀quirements permit. Mature trees lost during 
construction works should be replaced or, if they are of good form and health, they 
could be transplanted prior to works commencing and returned to the genera) area after 
construction works have been completed. 

7.4.61- Footpath and road diversions should be provided to minimise impact on pedestrian and 
vehicular movements. 

7ι62 士he potential for soil erosìon 5hould be reduced by minimisìng the extent of vegetation 
disturbance on sÎte and by providing a protective cover (eg; plastic sheeting or a grass 
cover established by hydr05eeding) over any exposed ground. All propose往 structures

should be carefully designed in form, size, an吐 finishes that they are of hi在h visual 
quality and are visually integrated as far as possible into the surroundîng areas. 

Tiu Keng Leng 

7.4.63 As described above, there are no sensìtîve land use5 that would be adversely affected by 
construction activìtíes. 

7在“ Soi1-cut slopes on the hilIside should be regraded to mini lTlÌ5e their visual impact and 
then plant叫 to re申establîsh the v咚etation cover that was removed. It may b~ possible 
to provide podium揖deck tree planting to compensate for that lost from the existing hill 
slope學 by construction of the station box給 The general mitigation measures proposed for 
constructíon works at YAτshould also be implemented at this síte. 

FiLrLrLfiLfLrl 
7.4.65 Mature trees lost during construction works should be replaced or, if they are of good 

form and health, they could be transplanted prior to works commencing and returned 
to the general area after construction works have been ∞mpleted. 

TKO Station and AIignment 

7ι船 Tunnel boxes should be provided under any roads that are built prior to the completion 
of τKO Station 50 that potentíal disrup泣。n associated with the proposed railway 
construction works may be avoided. The genera] mitigation measures proposed for 
construction works at Y AT should also be implemented at this site. 
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Hang Hau 

7.4.67 The land-use mitigation measures proposed for the Yau Tong area are appropriate for 
this site. 

7ι.68 Any advance planting of vegetation that is disturbed adjacent to Sheung Ning Roa祉， Pui 
Shing Road, Roads Dl, Pl and P立的 well as in Town Park should be reinstated after 
completion of the railway construction works. The general mitigation measures 
proposed for construction works at YAT should also be implemented at this site. 

7.4.69 Mature trees lost during construction works should be replaced or, if they are of good 
form and health, they coul往 be 仕ansplanted prior to works commencing an這 returned

to the genera] area after cons控uction works have been completed. 

Po Lam 

7.4.70 Given that e~sting residential and G/IC developments are located some distance away 
from the main construction areas, some buffer distance exists between sensitive land 
uses and the construction sites. Other mitigation measures, similar to those 
recommended for Yau Tong, should be considered for PO Lam. 

7.4.71 Provision should be made for the retention of the existing ped~s廿ian route that crosses 
the station area în an east呵west orientation between Roads L12 and L2. 

7.4.72 Th台 general mitigation measures proposed for construction works at YAT Station 
should a]so be implemented at th話 site.

7.5 QpERATIONAL IMPACTS 

Pote祕al sOllrces 01 impact 

7.5.1 A major portion of the TKE would be constructed underground. In thîs regard, it is 
伊nera])y perceíved that there îs unlikely to be any poten討aI environmentaI ímpacts on 
land uses located in the vicinity of these areas. 

7.5.2 There are no landscape impacts that would be generated at the operational stage of the 
project, the potential visual impacts of the TKE at the operational" stage would be largel y 
restrîcted to the effect of the structures that would be built abov登 ground level. 

7丘3 These structures include the Y A T I tunnel portals and adjacent sections of track 
enclosure structures at Yau Tong itself; TKL; the τKO entrance structures at Tseung 
K wan 0 town centre; HAH entrance structures at Hang Hau; and the above-ground 
station at PO Lam and its structures for the ticketíng hall and entrance areas and the 
landscaped pedestrian deck between the station and Road P2. 了he sensitive receîvers 
that would be affected by the visuaI impact of these structures include those people, 
identífied previously, who would experience the visual impact of the structures whilst 
under construction. 

7.5.4 Other development works may take place in the surrounding areas which would 
expand the sensitive receiver population in the future. However as any such 
developments are not committed, they cannot be taken into account in the evaluation of 
potential visual. împacts. 
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λssessment Methodology 

7.5.5 A 忌road outline assessment of existing and potential future uses of the proposed 
cons廿uction sites and adjoining areas has been undertaken to ascertain whether there 
are any land use impacts when the TKE stations are in operation and the extent of the 
impacts on surrounding areas when the propo凹d construction sites are restored to 
previous uses or redeveloped. Broad references to the sta知tory and non-statutory 
planning framework have been undertaken to substantiate the assessment of potential 
ímpac坊 on surrounding land uses. 

7.5.6 The method for identifying potentiallandscape and visual impacts during the 
operational stage has involved identification of the various elements of the development 
at this stage. Baseline conditions and sensitive receivers have been established as above 
by site visits to the study area as well as by inspec話。n of Building and Lands 
Department maps, Layout Plans, OZPs and aerial photographs. 
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7.5.7 Potential impacts on the existing landscape as a result of the railway operations have 
been considered but none have been identified. Areas of the surrounding landscape 
where views of the completed railway would be possible have then been identified 
togeth討 wîth the populations that would be affected by those views. The affected 
pOpl叫llat豆ionshave be巴n cat悅e惡or討is鉛ed into gr 
has b快ee凹nr訊I誌na峙ad挂ie of the significance of these vi迫ewst鉛o those receîver groups. A series of 
mitigation measures has then been identified to help reduce the potential impacts. 

Prediction o/Impacts 

Yau Tong Station and Alignment 

7.5.8 During the operational phase, the MT訣 would be serving both existing developments 
and potential redevelopment sites. The Yauτong public housing estate, curren益y
undergoing redeveJopment would be sen5ítive to environmental impacts generated 
when the MTR is ín operation. St Antonius Primary School is a150 a potential sensitive 
recelver. 

7.5.9 1n the conceptuallayout plans for the Yau Tong redevelopment site, the Housing 
Authorìty had proposed single-aspect housing for areas fronting Cha Kwo Lìng Road in 
anticipation of the potential noise problem from the road. However, the revised design 
for YAT will reroute Cha Kwo Ling Road which will reduce noi5e impacts給 Gìven that 
the current 這esign of the railway alignment and station envisage enclosing the railline 
and station, the level of impact would be amelîorated. It is thus consi由red that the 
perceived environmental impacts 00 Yau Tong housing estate and other adjacent 
developments woul社 be very low during the operational phase. 

7.5.10 The comp]eted 試試ion development at Yau Tong would comprise a s詰tion box that 
would pro廿ud命 approximately 18 m above grade at the lowest point in Cha Kwo Ling 
Road. Short sections of the rail track immedîately outside the station box would be at
grade before entering tunnel portals located both to the north and to the 50uth of the 
site. These sections of at-grade track would be enclosed for environmental protection 
reasons. 1n addition to the rerouting of Cha Kwo Lìng Road, the station box and track 
enclosure structures would result in the permanent closure of road junctions at both the 
corner of Ko Faì Road/Cha Kwo Ling Road and at the corn芒r of Yau Tong Road/Cha 
Kwo Ling Road. 
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7.5.11 The station box an往 the adjacent sections of enclosure structures for the railway tracks 
would generate a visual impact on surroundîng areas a吋 their popula話。n. This visual 
impact would be experienced by users of the local road network, users of the local fîre
station, students at St. Antonius Primary School, workers at the temporary structures 
along the water-front, as well as residential blocks both wîthin the Yau Tong Centre and 
the Yau Tong Estate. More dîstant views of the structures would be available from 
hillsides located both to the north and to the east of the site as well as from Yau Tong 
Bay itself and areas of the harbour located further to the west. 
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Tíu Keng Leng Statíon and Alígnment 

7.5.12 The re-graded and r告幽vegetated cut輛slopes， as well as the above輛grade station the ‘ 

ticketing hall and atrium, are a11 elements that would generate a visual impact on the 
surrõunding areas and their populations. The people that would potentially be affected 
by these visual impaàs include those living in the planne往 Area 72 and 74 residentìal 
blocks that may be developed an這 occupied by the time that 由思 operational stage of the 
project commences. There would be little or no impact on surroundîng land-uses at the 
operational stage as the station and adjacent sections of alignment would be enclosed. 

Tseung Kwan 0 Station and λlígnment 

7.5.13 The completed atrium structure for the station entrance would protrude above ground 
level and that this structure would generate a visual impact on the surrounding areas 
and their populations. These vîsual impacts would affect any people using the G/IC 
developments that are being built nearby (the clinic, the indoor recreatîon centre and the 
schools, approximately 200 m to the north of the statìon site) in Areas 55, 56 and 57. 
τhere would a150 be visual ìmpacts on users of the adjacent Roads Pl, P2 and D4. 

Hang Hau Station and Alignment 

7.5 .1是 The comp)eted atrium structure for the station entrance would protrude above ground 
level and this structure would generate a visual impact on the surrounding areas and 
theÍr populations.τhe people who would experience this visual impact include users of 
the local road system, users of the existing buildings in the area as well as users of those 
buildings that would be built and occupied by the time that the operational stage of the 
development commences i.e.; people in Area 37 (schools and residentiaI buildings), in 
Area 34 (Ming Tak Estate) and in Area 38A (residential development). Existing 
residentîal developments, where people would experience visual intrusion include Yu 
Ming Court wíthin Area 39, On r、Jîng Garden within Area 是o and Chung Ming Court 
withîn Area 41. No lanq-use, landscape or visual impacts are predicted for the sections 
of alignment located either sîde of the station as the tracks would be below唸rade.

PO Lam Station and Alignment 

7.5.15 The final design for the tracks between Road P2 and PO Lam station ìs within encl的ed

structures. No landscape or lan品use impacts are predicted at operational stage. 

7.5.16 It is planned that the completed POL station would comprise a substantial atrium and 
ticketing hall above the at-grade railway tracks. There would, in addition, be a an 
enclosed section of track between the station and Road P2 which would have a 
landscaped pedestrian deck provided on top of the structure. 

7.5.1 7 The station and enclosure structures are elements that would generate visual impacts on 
the surrounding areas and their population. This potential receiver population includes 
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residents of existing residential developments (Yan Ming Court, Ho Ming Court and the 
King Lam Estate, alllocated to the east of the site, Ying Ming Court and the PO Lam 
Estate both located to the north of the site and On Ning Court and Chung Ming Court 
both located to the south) as well as users of schools and residential blocks that should 
be built and occupied by the time the operational stage of the developmentωmmences 
(residential development in Area 凹， commercial/residential development in Area 17 
and G/IC development in Area 24). Other visua l1y sensitive receivers inc1ude users of 
more distant resîdential blocks and construction sites, users of footpaths on the dîstant 
surrounding hill slopes as well as users of Roads P2, L12 and L12A. 

Evaluation ofImpacts 

Yau Tong Station and λIignment 

7.5.18 Ther發 are a number of existing and proposed land uses which may be affected by the 
proposed 沾了R extension to Yau Tong. The current design, which assumes enclosure of 
the alignment an這 station， will wîth the exception of impacts on the surroundîng road 
network substantially mi豆豆ate the poten自1 împacts on these land且uses.
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7.5.19 The c10sure of Cha Kwo Ling 哀oad and the road junc垣ons at both the corner of Ko Fai 
Road/Cha Kwo Ling Road and the corner of Yau Tong 哀。ad/Cha Kwo Ling Road, at 
opera話。nal stage as well as construction stage would represent a high level of 
disturbance to vehîcular movements in the area. 

7.5.20 The station box and the adjacent sec郎郎。f enc10sure structures for the 悶ilway tracks 
would generate a hîgh visual impact on some of the surrounding areas and their 
population. This high visual ìmpact would be experienced by students at St. Antonius 
Primary School, as well as people living in the residential blocks both wîthîn the Yau 
Tong Centre and the Yau Tong Estate. 話。re distant views of the strùctures would be 
available from hillsides located both to the north and to the east of the site as well as 
from Yau Tong Bay itself and areas of the harbour located further to the west. Viewers 
at these dîstant locations1 together wÌth users of the adjacent roa往 system， users of the 
local fire編station as we l1 as workers at the temporary structures along the water-fro況，
would experience a low visual împact. 

Tiu Keng Leng Station and Alignment 

7.5之1 The re-graded and re-vegetated cut-slopes adjacent to the station box would generate a 
visual impact on the surrounding areas and their populations. However, other 
developments ‘which would probably have an equal or greater visual ìmpacιwould 
almost certainly be built on this site if a statîon is not developed here. ln view of this 
and the fact that the station would be part of the Tseung Kwan 0 urban area, it is 
predicted that the cut-slopes and station structures, which include the ticketing hall and 
atrium, would generate only a low visual impact. The people that would potentially be 
affected by this low visual impact indude those living in the residentia1 blocks planned 
in Areas 72, 73 and 九.了here would be a low visual impact on users of the adjacent 
roads as these users would only experience transitory views of the ∞mpleted 

development. 

Tseung Kωlan 0 Station and Alîgnment 

7.5 
railway and much of the s址ta討甜ti泊on would be below ground. 
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7.5.23 T~e station structure would pro詮吋e above ground level at this site. However,' other 
developments which would probably have an equal or greater vlsual impact, would 
almost certainly be built on this site if it a station is not developed here. In view of this 
and the fact that the station would be part of the Tseung K wan 0 urban area, i t is 
predicted that the station structure would generate only a low visual impact. This low 
visual impact would affect any people using the G/IC dev叫opments that are being buHt 
nearby (the clinic, the indoor recreation centre and the schoo]s, approximately 200 m to 
the north of the station site) in Areas 拐，自 and 57. There would be a low visual impact 
on users of the adjacent 哀。ads P1 , P2 and D4 as these users would only experience 
transitory views of the completed development. 

Hang Hau Station and λlignment 

7.5.2是It is predicted that the impacts on adjacent land 別的 would be low as the proposed 
railwayand much of the station would 忌e below ground. 

7.5.25 The completed atrium structure for the station entrance vyould pro甘u是e above ground 
level and this structure would generate a visual impact on the surrounding areas and 
their popula語ons. However, other developments which would probably have an equal 
or greater visual impact, would almost certain1y be built on this site if a station is not 
develope位 here. In view of this and the fact that the station would be pa討 of the Tseung 
Kwan 0 urban area, it ìs predicted that the station Structure would generate only a low 

. visual impact. The people who would experience this low visual impact include users 
of the local roa這 system， users of the existing buildings in the area as well as users of 
those buildíngs that would be built and occupied by the time that the opera討onal stage 
of the development commences (people in Area 37 (schools an這 residentíal bui泊ings)，

in Area 34 (Mìng Tak Estate) an這 in Area 38A (即sîdential development)). Existing 
resì這ential developments, where people would experience visual intrusion include Yu 
Ming Court within Area 39, On Ning Garden within Area 40 and Chung Mîng Court 
within Area 41. There would be a low visual impact on users of the adjacent roads as 
these users would onl y experíence transítory views of the ωmpleted development. 

PO Lam Station and Alignment 

7.5.26 There would be minimal land use ímpacts during the operational phase as tracks an技
station structure would be enclosed. 

7.5.27 POL will comprise a substantial atrium and ticketíng hall above the at-grade railway 
tracks.τhere would, in addition, be a an enclos吋 section of track between the station 
and Road P2 which may have a landscaped pedestrian deck prov.ided on top of the 
s廿ucture.

7.5.28τhe statíon and enclosure structures are elements that would generate vi鉛al impacts on 
the surrounding areas and their population. However, it should be noted that if the 
proposed station is not built at this location, then the land would almost certainly be 
used for other developments that would have a similar vi鉛al impact on the 
surrounding areas. ln view of this and the fact that the station would be part of the 
Tseung Kwan 0 urban area, it is predicted that the statìon and associated structures 
would generate only a low visual impact. 

7.5.29 This potentíal receiver popula~on， which would experience a low visual impacι 
includes re手idents of existìng resîdential developments (Yan Ming Court, Ho Ming 
Court and the Kìng Lam Estate, alllocated to the east of the site, Ying Ming Court and 
the PO Lam Estate both located to the north of the site and On Ning Court and Chung 
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Ming Court both located to the south) as well as users of schools and residential blocks 
that should be built and occupied by the time the opera討onal stage of the development 
commences (residential development in Area 19, commercial/穹的話ential development 
in Area 17 and G/IC development in Area 2益). Visually 鑫ensitive receivers who would 
also experience a low visual impact indude users of more distant residen治1 blocks and 
construction sites, users of footpaths on the distant surrounding hill slopes as well as 
users of Roads P2, L12 and L12A. 

Mitigation Measures 

7.5.30 Appropriate measures must be i血plemented to miti伊te potential impacts on both 
existing and proposed lan這-uses surrounding the railway development sites. As 
desctibed above, the comp]eted sta泣。n boxes, entrance structures, tunnel portals and 
甜ctions of enclosed track would all generate visual impacts on the surrounding areas 
and their population. The external appearance of all above-ground structures should be 
appropriatel y det剖le這 so that these structures are visu.ally integrated as much as 
possible into the surrounding urban area. The potential visual impact of these 
structures may be further reduced by the planting of vegetation in the spaces around 
these structures. 

7.6 CONCLUSIONS 

「
i
L

「
L

「
L
r
L
r
i
L
f
L

「

L

7.6.1 On the whole, the potential impacts on existing and proposed land uses surrounding the 
stations and alignment are predicted to be low as the rail extension will be constructed 
below ground or enclosed. Except for Yau Tong, areas surrounding the proposed 
development sites are generally not adversely aHected by the proposed alignment and 
station development as adequate reserves have been provided. Suggested mitÎ伊拉on
measures for the Yau Tong area would ensure aIleviation of negative environmental 
impacts on sensitive land uses in the vicinity. 

久6.2 Construction of the TKE would generate low to high landscape and visual impacts on 
the proposed sites, the surrounding areas and their popula泣。ns， although these would 
be temporary.γhe recommended mitigation measures should be implemented to help 
reduce these potential impacts. 了here would be large losses of existing mature trees as a 
result of station construction works at Tiu Keng Leng. There are opportunities for the 
re-provision of any lost amenity open space by developing podium世deck facilities above 
the statìon boxes. The stations must be appropriately designed to reduce their potential 
visual impacts and to visually integrate them into the surrounding urban areas. No 
landscape impacts would be generated at operational stage and the potential visual 
impacts at this stage would generally be low. 
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7.6.3 Where the areas around the stations remain the responsibility of the MTRC, the success 
of landscape restoration measures should be monitored and maíntained by the MTRC 
for at least the first two years after the completion of the construction works. 
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8 ENVIRONMENTAL MONITORING AND AUDIT 

8.1 INTRODUCTION 

8.1.1 1n this Section, recommendations for the TKE EM&A are outlined, taking account of the 
findings of the DE1A and the environmental protection criterîa requirements to be 
incorporated into the Detailed Design and Construction contracts. 

,8.1.2 This DE1A has identified 出at EM&A wilI only be necessary for air quality and noise 
impacts during the construction of the TKE. No water sensiti:ve receivers are predicted 
to be affected during either the construction or operation of the TKE and any potential 
impacts on the local drainage system wilI be controlled hy the requirements of the 
wastewater discharge licence. No adverse impacts have been identified during the 
operational phase which cannot be effectively con甘olled through, as in the case of vent 
locations, specifîed design cÌ"iteria. 

8.1.3 The MTRC wiI1 undertake the EM&A work required during the construction of the TKE. 
The MTRC's and the Contractor's responsibilities will be related through the application 
of Event Contingency Plans (ECPs) to deal with any exceedance of the established 
criter旭， either in the course of normal construction working or through unforseen 
circumstances. 

8.1.4 Figure 8.1a shows the inter-re]ationships between the implementation of mitigation 
measures, the EM&A programme and the ECPs roles of each of these respective 
elements is further discussed below. 

8.1.5 More detaîled recommendations for the EM&A programme, inc1uding monitoring 
locations and equipment and monîtorîng and audit protocols, are set out in the 
accompanying initial version of the TKE EM&A Manual. The Manual follows the 
recommendations of the Generic Environmental Monitoríng and Audit ManULlI, 
EnvironmentaI Prolection Department, May 1996. The EM&A Manual is based on the 
current information avaîlable from the TKE Prelîminary Design and it is expected to 
undergo a number of revisions as the DEIA is completed and engineering designs are 
revised by the Detailed Design Consultants. 

8.2 ENVIRONMENTAL MONITORING AND AUDIT 

8.2.1 The overall objectives of the EM&A programme which will be undertaken during the 
constructîon and operation of the TKE are as follows: 

• 

to monitor the performance of the project and to provide an early indication if any 
of the environmental r:nitigation measures, identified in this report and/or 
implemented by the contractors, fail to meet the established standards and 
guidelines, particularly the environmental protection criteria identified in the 
DEIA; 
to take remedial action if unexpected problems or unacceptable impacts arise; 
to provide data to enable an environmental audit to be undertakenj 
to provide a data base against which the short or long term environmental effects 
assocîated with the TKE may be determined; and 
to verify the environmental impacts predicted în the TKE DE1A . 

• 

• 
• 

• 
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8.2.2 The monitoring wiU be undertaken by MTRC sÌte staff under the direction of the 
Construction Mana皂白 (CM) and will consist of: 

• ln the cons甘uction phase, the DEIA has identified sensîtive receivers near the TKE 
worksîtes where rtoise and dust monitoring wil1 be required. Impacts on water 
sensitive receivers wiII not be monitored, however, site discharges will be 
monitored, as necessary, in accordance wÎth the sÎte discharge licences. 

• 1n the operational phase only noise, and in emergencies, exhaust air from the 
ventilation systems have been identified as potential adverse impacts. These are 
not predicted_如 affect sensitive receivers and will not need to be monitored as part 
of the EM&A programme, as their effects wil1 be checked against the established 
criteria during plant comnússioning. 

8.2.3 The monitoring locations will be selected to represent the sensitive receivers identified 
in the preceding Sections of the DEIA. Pre1iminary locations for the monitoring stations 
have been îdentified in the accompanying initial version of the TKE EM&A Manual and 
these wilI be confirmed as the development programmes for the receivers become 
available. 

8.2.在 Other monitoring will be undertaken by MTRC during the construction of the TKE, 
although this wiU not relate directly to the EM&A programme. During blasting for 
tunnelling works, vibration monitoring wiU be carrie是 out to ascertain that no damage 
to s廿口ctures îs beíng caused and water quality monitoring may be required for the 
waste water discharge 1icence. 

8.2.5 In order that the environmental monitorìng may be audited, MTRC will 的tablish strict 
proce往ures and protocols for carryîng out, recording and reporting this work in the 
tender requirements. These procedures, protocols and reporting formats will be set out 
in an EM&A Manual. 

8.3 EVENT CONTINGENCY PLANS 

8.3.1 The purpose of the ECPs ís to provide, in association with the monîtorîng and audit 
activities, proc吋ures for ensuring that if any deterîoration of environmental quality 
occurs as a result of the TKE Works, eíther accidentally or through inadequate 
implementatìon of mitigatìon measures on the part of the contractor, that the cause of 
this is quìckl y identified and remed ied, an往 that the risk of a similar event reωoccurring 
is reduced. 

8.3.2 The principle upon which the ECPs are based is the prescription of procedures ar吋恥
actions associated wíth the measurement of certain defined levels of pollution by 
environmental monitorìng, estab1ished prior to the commencement of the TKE 
construction works. These are: 

• Action Level, beyond which appropriate remedial actions may be necessary to 
prevent environmental quality deteriorating further; and 

• Limit L叩el， the limits stipulated in the relevant Hong Kong statutes and guidelines, 
if these are exceeded, works should not proceed without appropriate remedial 
action, including a critical review of plant and working methods. 
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8.4 REpORTING 

8.在1 A Monthly Report will be produced as part of the TKE EM&A programme which may 
include a brîef account of construction activities during the month, a~ interpretation of 
the signîficance of the monîtorîng results by verifying compliance and highlighting any 
failure to comply with the target levels in the form of an Environmental Performance 
lndex (similar to the LAR EM&A) and an account of any necessary remedial measures 
recommended by the MTRC site staff and implemented by the Contractor. 
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9 CONCLUSIONS AND RECOMMENDATIONS 

「
I
L

「
L
F
E
-
-
f
l
u
f
L

「
L

「
L

9.1 INTRODUCTION 

9.1.1 The impacts identified in this DEIA were derived from information contained in the 
TKE Prelimînary Design for construction sites, methodologies and equipment, which 
are likely to be subject to change, being dependent on the preferred metho是ology of the 
successful Tenderer. However, the current findings clear1y demonstrate that prac長cable
mitigation measures are available to control the wor泣 case scenarios identifie這 in

Sections 2-7. 

9.1.2 Whilst varying levels of construction impacts have been pr吋icted， no insurmountable 
environmental problems have been identifi登d at any of the locations considered in this 
路前給ment. No adverse operational impa~ts have been identified, largely due to the 
primarily undergr 

9.2 CONCLUSIONS 

i是ir Qualíty 

「
i
L

「
i
L

9.2.1 Since the tunnel and station construction sites will be located in a developed or 
developing urban area, and the majority of land uses are close 切 the potential sites are 
residential and educational, dust impacts are unavoidable. However, sufficient 
mitigation measures and control can be incorporated in the p)anning and design stage 
in order to reduce the likely dust impacts on the ASRs to within the acceptable limits of 
theAQO. 

「
l
u

「
I
L

9.2.2 l-hour TSP predictîons at a number of ASRs exceed the recommended límit of 
500 戶g m-3, however, additional mitigation measures for improved dust control, which 
will reduce levels to below the establìshed criterion, have been identified. 
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L
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i
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9.2.3 Adverse impacts on air quality during the operation of the TKE are not expected as no 
likely sources were identified. 

Noise and Vibration 

9.乏，是. This assessment has predicted that unmitigated construction noise associated with the 
TKE would cause adverse noise impacts at the nearby NSRs. Mitigation has been 
recommended to alleviate the high levels of construction noise to within the ProPECC 
guidelînes. 

9.2.5 There will be no adverse noise impacts at the NSRs from fixed plant noise during the 
opera討onal phase of the TKE provided that the recommended maximum noise levels 
are incorporated into the design of the fixed plant. 

(
l
L
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l
L

Water Qutllity 

9.2.6 ßased on the separation distance of the alignment and station work sites from Victoria 
Harbour and the few 10ca1 watercourses, it is considered that there will be no impacts 
upon WSRs from either the'construction or opera泣。noftheTKE.

仁
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民2.7 One area of concem is the potential for the discharge of waste w的忱的 with excessive 55 
loadìngs that may disrupt the 10cal drainage system. It îs con語是ered that the quan討ties

of water involved can be readily con廿olled by the recommended measures, such that 
the quality of waste water le.是ving 出e site wilI be ()f a suffiçient standard to meet the 
discharge licence requirements. 

9.2.8 Operational water quality împacts could be readily mitigated through the installation 
and maintenance of appropriate interceptors and drainage. Provided there is 
ωmpliance with the WPCO effluent discharge standar白， there wilI be no unacceptable 
water quality impacts associated with the TKE. 

Waste 

9.2.9 Provided that the recommendations put forward in thîs report are f01 lowed, no 
unacceptable waste related environmental impacts as a result of the storage, handling, 
collection, transport, and dîsposal of wastes arisíng from the TKE construction and 
operation are predicted. Avaîlable capacity, in excess of the project requirements, has 
been identified both at public dumps and fill sites, ensuring that disposal of excavated 
materials will not be a problem. 

9.2.10 The level of general refuse produced by the TKE operation is not expected to be undu)y 
high, but a11 feasible measures should be taken to minÎmise wastes. lndustrial 計1是

chemical waste from maintenance activities wilI be limited to station maintenance and 
the disposal of these wastes wîII have to meet the requirements of the relevant 
legislation. 

9.2.11 The source/pathway /target analysis in the Sai Tso Wan Lan~戶II Interim QW1litative Risk 
Assessment, ERM, July 1997 (IQRA) has ìdentified the overall risk from landfill gas 
migration from Sai Tso Wan Landfill to be medium to high for the westbound tunnel and 
medíum for the eastbound tunneL In order to ensure the safe operation of the tunnels, 
therefore, recommendations have been made for a number of protection. measures to be 
included in the design of the tunnels and for their opera討on. 5îmilarly, comprehensive 
precautionary measures have been [‘ecommended to ensure that the tunnels can be 
cons甘ucted in safety. Provided that these recommendations are followed, there should 
be minimal risk of landfill gas affecting the railway. 

9.2.12 ~he potential environmental împacts from landfill gas followingventing of the exhaust 
air from the tunnels are considered to be neg1igible taking into account the expected 
inîtiallow concentrations and the amount of dilution that will occur. 

9.2.13 The IQRA also assessed the overall risk from leachate migration within groundwater 
from the Sai Tso Wan LandfiU to either tunnel as being very low to 10肌 However， a

number of precautionary and protection measures have been recommended to further 
reduce any potential risks. 

9.2.14 A further 5 months of ]andfill gas and groundwater monitoring wilI be ur浴缸taken after 
which the findings of the IQRA will be reviewed and a Final Report pro是uced.

Ecology 

9.2.15 This study has revealed that, wíth the excep豆on of the areas around the Y AT♂KL 
tunnel portals and associated construction sites, there aré no ecological concerns for the 
project. Where possible, protec討ve measures are recommended, however, based on 
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these prelirninary findings, unacceptable impacts to ecologîcal resources are not 
anticipated. 

Landuse and Visual Impacts 

9.2.16 Although temporary, the land use impacts of the proposed constructîon sites are 
generally high, due to the proximity of sensitive land uses; for some sites there will also 
be traffic issues to be considered and mitigatîon measures should be introduced to 
alleviate these impacts. Wherever possibl皂， cons控uctîon sites shoul往 be restored to theîr 
previous uses which are generally compa世ble with the existîng developments in the 
vicinity‘ There wîlI be, however, no mitîgatîon measures needed during the operatîonal 
stage as the TKE wiU be entîrely enclosed or in tunneL 

9.2.17 The proposed constructîon works will generate a high level of temporary visual impacts 
irrespective of which sites are selected for the works, however, a number of 
opportunitîes exist to mitigate these impacts. No significant potential impacts are 
predicted at the operatîonal stage of the project. 

9.3 RECOMMENDATlONS 

9.3.1 It is proposed that the successful Tenderer be required to produce an Environmental 
Management Plan (EMP) which will address the poten豆al impacts and necessary 
mitigation measures identified in the DEIA (see Table 9.3a) in the light of any changes 
the status of nearby land uses and the Contractor's preferred construction programme. 
1n addition, this DEIA has identified a series of environrnental protection criteria which 
the Contractor wilI be required to achieve and with which the MTRC wiI1 be able to 
rnonitor environmental quality through a rigorous EM&A programme. 

9.3.2 Recommen往前的ns for the EMP and EM&A Manual are provided below. 

λir Quality 

9.3.3 Air quality impacts wi lI need to be reassessed in the light of any changes to the 
construction programme and methodology described in the DEIA. The following 
updated and definitive information wìII then be required for the EMP: 

• location and layout of construction sites including porta] positîons; 
• construction schedules and plant inventorîes; 
• quantities of excavated materìal; 
• identifîcatìon of a11 ASRs; and 
• records of wind spee是 and 是irection and background TSP levels. 

Noise and Vibration 

9.3.4 Noise impacts wi I1 also 聞組 to be reassessed in the light of any changes in the fina] 
construction programme an是 metho丑。logy. The following information will then be 
required for the EMP: 

• location and layout of construction sîtes induding portal positions; 
• construction schedules and plant inventories; 
• identification of all NSRs; and 
• local background noise levels. 
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Table 9.3α Implementation ， o[ Mitígation Measllres 

蜘1itigation Measure Site Preparation Excavation Structure念 起einslalement Commìssioning 

Air Quality 

Sitc Watering & Compaction AII sitcs AI1 sites AlI sites All sites 

Vehicle Speed Control AII sitcs AlI sítes All sites AIl sites 

Boundary Fencing HA刊 HAH HAH HAH 

Blast Supprcssion Y A T & TKL Portals 

Vent Orientation AlI sites 

Noíse 

Usc of Quíct Plant POL POL POL 

Quict Plant and Moveable Bardcrs TKO TKO TKO&POL TKO 

Quiet Pla阱， Moveablc Barricrs and Limitcd YAT & HAH YAT & HAH YAτ&HAH YAT&HAH 
Numhcrs of Plant 

Clazing for Schools YAT, HAH & YAT, HAH & YAT, HAH & YAT, HAH & 
POL POL POL POL 

Acoustic Control of Vents Stations 

Water Quality 

Site Boundary Draínage AlI site發 AlI給ites AlI sítes AI1 sites 

Site Runoff Control and Drainage AII sites AII sites AlI sites All sites 

Station a只是 Tunnel Drain必ge Station紛

Landuse and Visual 

Site Boundary Fencing AlI sítes AII sites All sites AII sites 

Vehicle Movement Controls AII sites AII sites All sítes AH sites 

Revegetation All Sites All sites 
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Details will also be required of the precise location and orientation of vent louvres to 
check operational noise 鑫nd emergency ven討lation impacts. 

全3.5 1t has not been possible at this stage to undertake detailed predictions of the impacts 
which may be caused by vibration from the opera討onal railway, due to a lack of 
detai1ed information on the locations and 'nature of existing foundations and other sub
surface structures along the proposed alignment. This aspect will need to be addressed 
indetail by 出e successful Tenderer although experience with the current MTR indicates 
that this wiIl not result in adverse impacts. 

Water QuaIity 

9.3.6 It is considered 出at further water quality asse岱ment work wiU be required for the E迫P
to develop the necessary control and treatment systems to meet the wastewater 
discharge licence requirements. 

Waste λt1anagement 

9.3.7 Further refinement of the recommendations for waste management during construction 
and operation will be possible in the EMP when more accurate information on waste 
arisings wiU be available. The necessary construction phase information requirements 
a認 detailed above for air quality. It i學 envisaged that the operational re弓口irements wiU 
be developed by the MTRC a later stage, when better information will be available on 
the numbers and activities of interchange users. 

Ecology 

9.3.8 It is recommended th社 a survey of the works areas is un是ertaken by the Contractor to 
determine and map the distribution and abundance of vegetation types and to locate 
large trees and other veget討ion which should be protected or replaced. This mapping 
wilI provide the basis for site restoration. 

Landuse and Visual Impact 

9.3.9 The options for the mitigation of lan謊話se and visual impacts during the construction 
phase wiU need to be reassessed when the construction sites and methodologies have 
been confírmed. Operational impacts w îlJ be controlled by the appropriate design and 
planning of the stations and associated inf倚仗ructure to become an integral part of the 
new towns along the alignment. 

Mitigatîon Meas紋的

9.3.10 Mitigation measures to control air quality, noise, water quality, waste, ecological, 
landuse and visual impacts have been identified and put forward in the DEIA, based 
upon the Preliminary Desígn of the TKE. These are listed 品 the initial version of the 
TKE EM&A Manual for guidance, but wi I1 be subject 的 chang設1 before the construction 
works commence, to reflect the General and Particular Specifications of the DDC and 
D&C contracts and the proposals of the successful Contractorls EMP. 

Environmental 品1onitoríng and Audît 

9.3.11 An initial version of the TKE EM&A 雄主nual has been produced as part of the D1立Aand
this document will be updated by the MTRC, to accompany the Contractorts E說主 The
EM&A Manual will concentrate on the monitoring of τSP and noise impacts durîng 
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construction works as other adverse împacts are not anticipated. The basic 
requirements for the EM社A Manualhave been set out in Section 8.0, these include: 

• representative TSP and noise monitoring locations for al1 sensitive receiversi 
• the types of monitoring equipment to be used; and 
• the recommended EM&A procedures. 

9.3.12 It i8 a180 recommended that auditing of waste streams should be planned to determine if 
wastes are being managed in accor這ance with approved procedures and the site waste 
management plan and if waste reduction targets are being achieved and could be 
improved. Audits should look at a11 aspects of waste management including waste 
generation, storage, recyding, treatment，甘ansport， and disposal. 
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GLOSSARY 

AIR Asbestos Inspection Report 
ANL Acceptable Noise Level 
AP-42 Compilation of Air PoIlutant Emission Factors, 5th Edition, US 

Environmental Protection Agency, 1996 
APC(A)。 A廿 Pollution Con仕01 (Amendment) Ordinance No 13, 1993, P.缸t IX, 

Sections 69 to 73 
APCO Air Pollution Con仕01 Ordinance (Cap 311) 
AQO Air Quality Objec世ve
ASR Air Sensitive Receiver (Section 2)/ Area Sensitivity Rating (Section 3) 

BNL Basic Noise Levels 
BODs 5 day biological oxygen demand 
CDG ωmPPIIeetteelly y deEomposed granite 
CDV completely decomposed volcanics 
CED Ci vil Engineering Department 
CLP China Light and Power Company 
CM Cons甘uction Manager 
CNL Corrected Noise Level 
CNP Construction Noise Permit 
CoP Code of Practice 
CWTF Cen廿al Waste Treatment Facili句

D&C Design and Construct 
DDC Detailed Design Consultancy 
DEIA Detailed Environmental Impact Assessment 
DO Dissolved Oxygen 

ECP Event Contingency Plan 
EFS Environmental FeasibiIi可 Study

EHC Eastern Harbour Crossing 
EM&A Environmental Monitoring and Audit 
EPD Environmental Protection Department 

FDM Fugitive Dust Model 
FMC Fill Management Committee 

GI/C Government / Institu tion/ Cornm unity 
HAH Hang Hau Station 
HKIL Hong Kong Island Line 
H閱-IA Hong Kong Housing Authori句
HKPSG Hong Kong Planning Standards and Guidelines 
HOS Home Ownership Scheme 

KTL Kwun Tong Line 

LAR Lantau and Airport Railway 
LAT Lam Tin Station 

M&Q Mines and Quarries Division 
MN9T Tseung Kwan 0 Extension Final Preliminary Design and Cost 

Estimates, Maunsell et aI, May 1996 
MTRC Mass-Transit Railway Corporation 

September 1領地 Maunsell/ERM 
1玄E-A Al 



Tseung kwan 0 E扭扭nsion and Qu.arry Bay Re墓efWorø Woi誠ng Paper lt9T 

NCO Noise Control Ordinance 
NSR Noise Sensi世ve Receiver 

.. I! OZP Outline Zoning Plan 

PME Powered Mechanical Equipment 
PNL Predicted Noise Level 
POL PO Lam Station 

EpVpOV PECC pPreoak fespsaiorGndal e Pveerls侃on均5 Environmental Consultative Commi投悅
PSPS Private Sector Par泣dpation 5cheme 
PTI Public Transport Interchange 

RCP Refuse CoI1ec豆on Point 
RSP Respirable Suspended Par位culates

5ENT. 50uth East New Territories Landfill 
55 5uspended Solids 
SSSI Site of Special Scientific Interest 
SWL Sound Power Level 

TKE Tseung Kwan 0 Extension 

TKO 
TTseecuhnng icakl wMaen mO 。rSatnadHuomn for Effluents DischargEd into DminasE and TM 

τMl 
TSeewchenraicgae l 5ystems, Mana and Coastal waters 

Memorandum on Noise From Construction Work Other 
Than Percussive Piling 

TM2 Technical Memorandum on Noise From Perαlssive Piling 
TM3 Technical Memorandum on Noise 台om Cons廿uction Work in 

Designated Area 
t志在4 Technical Memorandum on Noise from Places Other Than Domestic 

Premises，民主blic Places or Construction 5ite發
τSP TotaI Suspen是ed Particulates 

WCR Western Coast Road 
WCZ Water Control Zone 
WDO Waste Disposal Ordinance 
WPCO uγater Poll泣tion Control Ordinance 
WQO Water Qualî可r oi DbE jective 
WSD Water SuppIies Department 
W51之 Water Sensitive Receiver 
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τable C1.1a - No mitigation 
Activities 
Site clearance : (Depot) 

呵，

a1. DemoUtion works Noise Source iTM ref 'UNIT :SWL 'sub-SWL 
,excavator-mounted breaker ;CNP027 1 122 122 
lexcavator :CNP081 112 112 
!Iorry !CNP141 2 112 115 . 

PHAS監 γOTALSWL: 123 f 

i ! 

Statìon construction (all stations) 
E 

b1. Site Establishment : NOÎse Source iTM ref ,UNIT !SWL !sub-SWL 
;generator lcr這P101 : 108 108 
i compressor !CNP003 ~ 104 104 
: breaker, handheld !CNP024 ; 108 108 
!excavator ICNP081 2 112 115 
ilorry !CNP141 2 112 115 

PHASE γoγALSWL ， 119 

b乏， Piling I Noise Source ;γM ref :UNIT: SWL ! sub-SWL 
bored pilìng iCNP165 : 2 115 118 

: bentonite filter !CNP162 : 105 105 
'generator ICNP101 108 108 
i compressor !CNP003 10是 104 
water pumps ICNP282 103 103 
concrete mixer ICNP046 : 1 96 96 
vibrator !CNP170 113 113 

PHASE τoτALS自u 120 

、 2

I b3. Excavatìon (initial) Noise Source TM ref Unit SWL otal 岫 SW

breaker CNP02是 108 108 
lorry :CNP141 2 112 115 
mobile crane CNP048 1 112 112 

-一，一

~UIII I-' I t:;:';:'UI :CNP003 104 104 
excavator :CNP081 1 112 112 
loader 'CNP081 1 112 112 
generator :CNP101 1 108 圖• 108 
vent fan CNP241 1 108 108 

叫鼎............ - ~ 

CNP282: 1 water pump 103 103 
! PHASE TOTAL SWL 120 

b4. Excavation (有nal)
明白白

γM ref Unit Noise Source SWL otal 個 SW

lorry C~這P141: 2 112 115 
,jle crane :C持P048 112 112 

loade :CNP081 1 112 112 

..._-- ICNP241 1 108 108 
功ater pump :CNP282 103 103 

PHASE TOTAL SWL 119 

page 1 



b5. Station Box 
lNoise Source iUNIT jSWL Construction ;TM ref !sub-SWL 

i bored piling :CNP164 : 2 115 118 

I breaker1 handheld :CNP026 ! 2 114 117 
iexcavator iCNP081 ! 2 112 115 
! compressor ICNP003 : 2 104 107 
Igene問tor tCNP101 i 2 108 111 
!conc附加 pump tCNPO是7i 1 109 109 
I concrete lorry mixer !Ct這P044 : 109 109 
I bentonite filter iCNP162 j 也 105 105 
lmobile crane !CNP048 : 2 112 115 
!Iorry iCNP141i 2 112 115 

PHASE γoγALSWL 1 124 

b6. Structures 1 Noise Source ITM ref ! UnÎt i SWL .otal 闡 SW

i concrete mixer lorry iC起P0441 4 a 109 115 
!mobile crane iCNPO再發 j 1 112 112 
Ivibrator iCNP170 i 2 8 113 116 
Icìrcular saw iCNP201 2 \ 108 111 
iwater pump lCNP282 103 103 

‘ 3 PHASETOγ'ALSWL 120 
霄, 

b7. Reinstatement : NOÎse Source !TM ref Unit: SWL t otal-SW 
breaker iCNP024 : 108 108 
lorry lCNP141 2 

會

112 115 
mobile crane lCNP04在 112 1 才 2

compressor !CNP003 104 104 
excavator iCNP081 112 112 
generator iCNP101 108 

11019 8 
PHASETOγALSWL: 

Alignment Construction (all sections) 
c1. Site Establishment Noise Source ~TM ref :UN1T ISWL :sub毛WL

concrete ipoufmfy p mixer 
!CNPO尋7: 109 

看

109 
concrete IPO尋4 I 1 109 109 
bentonìte filter :CNP162 105 105 
mobile crane CNP048 2 112 115 
lorry IR141 2 112 115 

i PHASE TOγALSWL: 句句 9

. 
c2. Piling Noise Sou rce iTM ref :UNIγ SWL I sub-SWL 

bored piling :CNP165 2 115 118 
bentonite filter ;CNP1在2 這 105 105 
generator :CNP101 108 108 
compressor :CNP003 : 104 104 
water pumps :CNP282 ! 103 103 
: concrete mìxer !CNP046 ! 96 : 96 
vibrator !CNP170 ì 113 113 

PHASE TOTAL SWL! 120 
8 
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c3. Excavation (inîtial) I Noise Source ;TM ref Unit SWL ， ot剖 -SW

breaker !CNP024 j 108 108 
lorry ;CNP141 2 112 115 
mobile crane !CNP048 I 112 112 
compressor :CNP003 104 104 
:excavator ,CNP081 112 112 
Iloader !CNP081 : 112 112 
igenerator iCNP101 108 108 
ivent fan iCNP241 108 108 
!water pump ICNP282 ! 103 103 

i PHASE TOTAL SWL 120 

c4. Excavation (final) ! Noise Source 'TM ref Unit SWL otal- SW 
ilorry iCNP141 2 112 115 
: mobile crane :CNP048 ! 112 112 
, Ioader iCNP081 112 112 
vent fan iCNP241 108 108 
water pump iCNP282 ! 103 103 

PHASE TOTAL SWL 119 

c5. Structures 'Noise Source iTM ref Unit SWL otal- SW 
concrete mixer lorry 'CNP044 ' 4 109 115 
mobile crane ;CNP048 i 112 112 
vibrator :CNP170ι 2 113 116 
一一

circular saw CNP201 2 108 111 
.-

water pump ;CNP282 可 03 103 
-一一一 一-

PHASE TOTAL SWL 120 
•- 一一一一

一一一

c6. Reinstatement NOÎse Source TM ref Unit SWL : otal- SW 
- -司，一- -一一一 - -_._--- -一一-

breaker CNP024 108 108 
-一一一- - p--

lorry CNP141 2 112 115 
一-一一-一

mobile crane CNP048 112 112 
卜一一

_._ ___A 一

-一-一----一

compressor CNP003 104 104 
excavator CNP081 112 112 

--一一一-_.. 一，

generator CNP101 108 108 
PHASE TOTAL SWL 119 

一一-一一一直

-一-一-一一→-- _. _._.. -

d1. po吋al construction Noise Source TM ref , UNIT SWL i sub-SWL 
A 一-一一一一

generator CNP101 108 108 
breaker CNP024 108 108 
﹒一-一 .. ---_.-
excavator CNP081 112 112 

-‘ 一一一一 -_.-一，司一

poker vibrator ,CNP170 113 113 
圓圓 ..___"A

lorry CNP141 112 112 
concrete lor叩 mixer ,CNP044 I 109 109 
concrete pump :CNP047 i 109- 109 

PHASE TOTAL SWLi 119 
←-一-- -一一-------一一 -

一-- 一一一一一一

<_.... -
→﹒-一一--一---- -

一一一一一一一 一-

Page3 



d2. spoil removal !Noise Source 
:Iorry 
mobile- crane 
i excavator 
tvent fan 
:generator 

iTM ref UnÎt 
ICNP141 3 
ICNP048 
iCNP08• 2 
iCNP241 
:CNP101 

SWL otal- SW 
112 117 
112 112 
112 115 
108 108 
108 108 

PHASE TOTAL SWL 120 

Reclamation 
e1. Dredging 

|(for Yau Tong Depot) 
|Noise Source ITM ref :UNIT iSWL sub-SWL 

e2. Pîling 

igrab dredgers 
!hopper dredgers 
Itug boats 

|NoÎse Source 
l bored pilîng 
l generator 
lcompressor 
water pumps 

l concrete mixer 
:vibrator 

e3. Ground Floor Construct Noise Source 

←一一一一一 一一←一一

towercrane 
concrete pump 
vibrators 
concrete lorry mixer 
barge 

iCNP063ι 2 
4 

:CNP221 

'TM ref !UNIT 
ICNP165 2 
ICNP101 
iCNP003 
ICNP282 
ICNP046 I 

;CNP170 

:TM ref UNIT 
CNP049 ' 

可 CNP047

:CNP170 
CNP044 
.CNP061 

e4. Sink cassions Noise Source :TM ref UNIT 
tower crane iCNP049 

←一一一一一 一一 一一一一
barge iCNP061 

Noise Source 
←一一 一一
e5. Backfillîng bottom dump barge 

dredger 
excavator 

Noise Source 
←一一 一一一一-一一一一-一一一-
e6. Seawall constructîon 'derrick barge 

←-一一一一--

hopper barge 
f1at barge 
tugboat 

TM ref -UNIT 
2 

CNP063 1 
CNP081 2 

TM ref 
CNP061 

iCNP221 

Page4 

: UNIT , 

2 
2 
2 
2 

112 115 
104 110 
110 110 

PHASE TOTAL SWL , 117 

SWL : sub-SWL 
115 118 
108 108 
104 104 
103 103 
96 96 
113 113 

PHASE TOTAL SWL' 120 

SWL , sub-SWL 
95 95 
109 109 
113 113 
109 可 09

104 104 
PHASE TOTAL SWL: 116 

SWL 
95 
104 

PHASE TOTAL SWL 

一一一

-sub-SWL 
95 
104 
105 

SWL : sub-SWL 
104 107 
112 112 
112 115 

PHASE TOT AL SWL i 可 17

SWL ~ sub-SWL 
104 107 
104 107 
104 107 
110 113 

PHASE TOTAL SWLi 115 
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e 7. Depot construction ! Noise Source :TM ref IUNIτ ， SWL 'sub-SWL 
ipiliing, oscillator ICNP165 . 1 115 115 
lexcavator !CNP081 1 112 112 
I mobîle crane lCNP048 1 可 12 112 
! compressor :CNP003 104 104 
:generator ICNP101 108 108 

PHASETOγALSWL; 119 

e8. Super structure !t這oise Source jTM ref :UNIT lSWL :sub-SWL 
i concrete lorry mixer ICNP044 ‘ & 109 109 
ivibrator iCNP170 113 113 
iconcrete pump jCNP047 1 109 109 
! compressor iCNP003 . 

, 參

104 104 
:generator iCNP101 ; 108 108 

PHASE γoγALSWL: 116 
: 
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Table C1.1b - Mitigation 1 Quiet Plant 
Activities 
Site clearance : (Depot) 
a1. Demolition works ; Noise Source ;TM ref !UNIT '8WL isub-8WL 

excavator-mounted breaker :CNP027 . 122 122 
:excavator iCNP081 105 : 105 
ilorry !CNP141 ! 2 105 ! 108 

PHASE TOTAL SWL 122 

Station construction (all stations) 
b1. 8ite Establishment i Noise 80urce !TM ref iUNIT :SWL :sub-8WL 

igenerator :CNP102 100 100 
! compressor :CNP001 ' 100 100 
i breaker, handheld !CNP024 , 108 i 108 
!excavator :CNP081 , 2 105 108 
!Iorry iCNP141 ; 2 105 ! 108 

PHA8E TOTAL 8Wll 113 

b2. Piling ! Noise Source !TM ref i UNIT. SWL' sub-SWL 
:bored piling iCNP165 ! 2 110 113 
bentonite filter !CNP162 : 105 i 105 

:generator CNP102 , 100 : 100 
, compressor !CNP001 100 ; 100 
water pumps !CNP281 : 88 88 
concrete mixer ,CNP046 , 96 96 
vibrator :CNP170 110 ' 110 

-----_._--﹒包圍 .._. 
PHASE TOTAL SWL: 116 

b3. Excavation (înitîal) 
. 一一 , 

Noise Source TM ref Unit . SWL , otal - SW 
breaker CNP024 108 i .108 
lorry :CNP141 2 105 : 108 

一一---- 一一

mobile crane 'CNP048 105 : 105 
compressor CNP001 ' 可 00 100 
excavator CNP081 ' 105 : 105 

105 I loader !CNP081 105 
』一一一 一一一一一

generator 'CNP102 100 : 100 
vent fan 'CNP241 108 : 108 
water pump . CNP281: 1 88 88 

一.._-一一..

PHASE TOTAL SWL: 115 
一一一一一 一一一-一一一- 一一一

b4. Excavation (final) 
一一 一一 司_._--一一一一一

Noise Source TM ref , Unit SWL. otal- SW 
一- .一一- 一一一一

lorry ,CNP141 2 i 105 i 108 
?一一..…一._A'.. _ 

mobîle crane 'CNP048 105 : 105 
-一一一一一

loader :CNP081 105 i 105 
vent fan iCNP241 108 i 108 
'water pump ICNP281 : t 88 88 --~.-﹒--_. 

PHASE TOTAL SWLj 113 
一一一一-
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ruction ; Noise Source 'TM ref :UNIT :SWL tsub-SWL 
!bored piling !CNP164 2 : 110 113 
i breaker. handheld ;CNP026 2 : 114 117 
iexcavator îCNP081 : 2 i 105 108 
i compressor iCNP.001 2 : 100 ' 103 
igenerator !cr這P102 2 : 100 103 
i concrete pump !CNP047 ' , 105 105 
I concrete lorry mixer !CNP044 109 109 
i bentonite filter iCNP162 105 105 
rmobile crane !C起P048 2 ; 105 ' 108 
ffor可 IC~這P1是1 2 : 105 , 108 

; PHASE TOTAL SWL 120 
主

b6. Structures ! Noise Source lTM ref Unìt ! SWL otal - SW 
i concrete mixer lorry IC持PO再是; 再 10草書 115 
!mobile crane ìCNP04是 105 105 
Ivibrator :CNP170 2 110 .113 
!circular saw ICNP201 2 ‘ 108 : 111 
Iwaterpump iCNP281 : 88 88 

P討ASEγoγALSWL' 118 
2 ‘ 4 

: Noise Source ;γM ref Unit SWL! otal 闖 SW

:breaker iCNP024 , 108 I 108 
Ilorry !CNP141 2 , 105 i 108 
mobile crane ICNP048 : : 105 I 105 
compressor ICNP001 ' 可 00 100 
'excavator ivN t-'Uöl , 105 i 105 
generator iCNP102 ; ~ 100 i 100 

PHASE γoγ'ALSWL 可 13

AlignmentC, uction (all A全

c1. Site El 可付ìent N, SOUI !γM ref .UNIγ;SWL :sub志WL

些∞be且nn堅ct竺o堅n型ite型空有空Iti哩mer f 

CNP047 105 105 
:CNP044 1 . 109 ; 109 
CNP162 1 : 105 i 105 

mobile crane ~CNP048 2 105 108 
lorry iCNP141 ~ 2 : 105 ! 108 

PHASEγoγALSWL 114 

c2. Piling ?這oise Sou γM ref 1 UNIγSWL sub心WL

bboernetod nPltIe llnfg ilter 
;CNP165 2 110 113 
iCNP162 j 1 105 i 105 

generator !CNP102 , 1 100 100 
CNP001 I 1 100 100 LiUII Ipl t::~~υz 

water pumps CNP281 I 1 88 88 
,concrete mìxer CNP046: 1 96 96 

CNP170 i 1 110 110 VIυIc:nυI 

PHASE γoγALSWL 116 
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c3. Excavation (initial) : Noise Source .TM ref ! Unit , SWL otal- SW 
;breaker !CNP024 主 108 . 108 
!Iorry iCNP141 2 , 105 108 
'mobile crane ;CNP048 : ; 105 105 
: compressor tC~這PO的 1 100 ; 100 
:excavator [CNP081 105 ; 105 
iloader ;CNP081 ~ 105 I 105 
!generator [CNP102 100 100 
ivent fan 1cr這P支持1 1 108 108 
!water pump iCNP281 ' 1 88 88 

PHAS在 γoγALSWL! 嘻嘻S

. 

C毛 Excavation (草nal) ;悅。Îse Source ;TM ref : Unít : SWL , otal - SW 
ilor可 :CNP141 ; 2 : 105 108 
imobile crane lCNP048 ; 105 : 105 
;Ioader ICNP081 105 ! 105 
.vent fan iCNP241 : 108 108 
:waterpump iCNP281 , 88 88 

PHASE γoγ'AL SWL: 113 

c5. Structures ~ Noise Source iTM ref Unit : SWL! otal 幽 SW

! concrete mixer lorry iCNP044' 4 i 109 115 
mobile' crane iCNP048 ' 105 í 105 

ICNP170 2 : 110 113 VIUI é1lυI 

circular saw iCNP201 2 108 : 111 
waterpump :CNP281 88 88 

PHASE TOTAL SWL 118 

c6. Reinstatement Noise Source TM ref , Unit ; SWL : otal ~ SW 
:CNP024 108 : 108 lJl t:d l\t:1 

lorry 耐 :CNP141 I 2 : 105 ! 108 
'mobile crane :CNP048 105 ' 105 
compressor ,CNP001 I 1 司 100 100 
excavator ~CNP081 ; 105 105 
generator iCNP102 : 100 i 100 

PHASE TOT AL SWL' 113 

d1. portal construction Noise Source TM ref : UNIT , SWL i sub-SWL 
“﹒一一…

generator CNP102 : 1 100 1 100 
breaker CNP024 : 108 j 108 
excavator .CNP081 i 105 ! 105 .. 
一M一一，

poker vibrator CNP170 I 110 110 
卡一一一叫呵呵W "時一一

lorry :CNP141 l i 105 i 105 
-,.. '" 

恤..一一幽

concrete lorry mixer :CNP044 í 1 109i 109 
耐心…，

concrete pump ,CNP047 i 1 105 . 105 
PHASE τoτAL SWL~ 嘻嘻5

T 

2 
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訟. spoil rernoval !NoiseSource :TMref Unit SWL otaJ -SW 
,10rry IC?這P141 , 3 . 105 110 
1mobilecrane ICNPG48. 1 105 105 
!excavator lCNP081 2. 105 108 
;vent fan ICNP2是1: 1 . 108 108 
igenerator !CNP102: 1 : 100' 100 

'pHASE TOτALS法ι114

Reclamation i(f.orYauTong Depot) 
e1. Dredgîng ;NoiseSource !TM ref ~LiNITiS叭扎港油忠游L

Igrabdredgers ICNPO63; 2 : 112 11在

:hopper dr'edger5 4 f 104. 110 
!tug boats ~CNP221: 1 '110' 110 

PHASE TOγAL SWL117 

e2. Piling iNoiseSource lTM ref ;1JNIT~SWL ， 5Ub-SWL 
!borecpiling !CNP165! 2 : 110' 113 
!generstor ICNP102 i 1 ! 100 100 
1compres50r ICNP001 i 1 i 100 I 100 
:wa悔r pumps ICNP281 1 ~ 88 88 
concretemixer ICNPG461g6; 96 
vibrator ICNP170: 1 ! 110 i 110 

: PHAS眩 γoγ'AL SWL; 115 

e3.Ground Floor Construction Noì5e SourceT諒 refJUNIT;swLsub-SWL

towercrane iCNPG49: 1 95 95 
concrete pump lCNPO47 , 1 105. 105 
vibrators I CNP170' 1 ; 110. 110 

珊，幢幢一一一一一-一一 一一

concr,ete lorrymixer iCNPO44' 1 109 109 
barge :CNPO61: 1 : 104 104 

PHASE3γOTAL SWL 114 
一風口 • • 

; 

e4. Sink cas5ions Noise SourceγM ref ~ UNIT: SWL. 5iJb-SWL 
tower crane lCNPO49: 1 '95 95 
bal'CNPO61' 1 : 104: 104 

EPHASETOγ'AL SWL 可 OS

一‘ 一明

?這oise Source :TM ref :UN甘心WL! 5Ub-SWL 
e5. Backfillirlgbo立om Ciitnp barge 2 104: 107 

dredger !CNPO63; 1 112 ‘ 112 
excav器tor iCNP081: 2 1 105' 108 

PHASE TOTAL SWL 嘻嘻3

一一一一… Noise SourceγM ref lUNITiSWL ì subswL 
e6.Seawa11 construction derrÎck barge !CNP061 i 2 : 104: 1G7 

hopper bar'ge 2 i 194! 107 
flat barge 2 i 104 ~ 10γ 

一一一 些堅boat !CNP221! 2 1 11 0 ~ 113 
PHASE TGTAL sWL; 115 
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e 7. Depot constructíon !Noise Source '!T結 ref 'UNIT SWL , sub-SWL 
1 piliing I oscillator iCNP165 : 1 110 110 
'excavator iCt這P081 1 105 ' 105 
! mobíle crane :CNPO尋$ 1 105 105 
; compressor lCNP001 100 100 
igenerator !CNP102 100 : 100 

、 PHASE γOTAL s'叭几 i 113 
z 

e8. Super structure ! Noise Source :TM ref iUNIT 'SWL :sub-SWL 
I concrete [orry mixer !CNP044 : 109 109 
ivibrator iCNP1γo 1 110 ' 110 
i concrete pump iCNP04γ 1 105 ' 105 
I compressor !CNP001 ; 100 100 
igenerator ICNP102 100 ; 100 
a i PHASE γoγAιSWL 嘻嘻4
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τable C1.1c ﹒單itigation 2 Quiet Plant + Barrier 
Activities e 

Site clearance i(Depot) 
a1. Demolition works 1 Noise Source ;TM ref UNITiSWL:細心SWL

lexcavator-mounted breaker iCNP027 ; 1 117 117 
iexcavator 'CNP081 可 100 100 
Ilorry :CNP141 2 105 108 

PHASE TOTAL S泊IL 118 

Station construction (all stations) 
b1. Site Es知blÎshment iNoise Source lTM ref !UNIT SWL :sub-SWL 

igene泊tor ICNP102 90 90 
i compressor jCNP001 1 90 90 
I breaker, handheld ;CNP024 i 103 103 
lexcavator ICNP081 I 2 100 103 
Ilorry ;CNP141 2 105 108 

. PHASETOτALSWL: 110 
1 

. 

b2. Pifing I Noise Source ;TM ref ~ UNIT SWL' sub-SWL 
I bored pìling !C討P165 2 100 : 103 
i bentonite fîlter :CNP162 95 95 
jgenerator !CNP102 : 90 90 
1 compressor :CNP001 90 ! 90 
. water pumps ~CNP281 78 ! γ8 

. concrete mÎxer ~CNP046 86 86 
ivibrator :CPHHPA1S70ETO1γAL aS1W05L i 

105 
108 

b3. Excavation (initial) Noise Source 'TM ref Unit . SWL i otal 嘲 SW

breaker ~CNP024 103 I 103 
lorry ~CNP141 ' 2 .105 : 108 
mobile crane :C斜P048 100 100 
,",UII CNP001 : 90 90 

:CNP081 100 ! 100 -"，.-珊.-‘w

iloader CNP081 100 100 
CNP102 i 1 90 。。I vMeEZni zt gfiaOn Lυt 

1CNP241 98 98 
pump CNP281 78 78 

PHASE TOTAL SWL 1 嘻嘻

b再 Excavation (fînal) Noise Source TM ref Unit ; SWL otal- SW 
: Jorry ~C~這 P141 2 105 108 

Ibile crane !CNP048: 1 . 100 100 
loader 

iBCCCPNNNHPPPAO22488S于11E「T1O可11T一AL于_S于9W0面B0 一L 

100 
vent fan 98 
:waterpump 78 

110 

2 
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b5. Station 詣。IX Constructîon iNoise Source 
!bored piling 
!bre為ker， handheld 
iexcavator 
;compressor 
!generator 
iconcrete pump 
iconcrete lorry mixer 
|bentonite 長Iter

!mobile crane 
!Iorry 

ITM ref ;UNIγSWL lsub-SWL 
ICNP164 ! 2 100 1 103 
:CNP026 2 111 114 
iCNP081 ' 2 , 100 : 103 
fCNP001 ; 2 90 93 
!CNP102 , 2 90 93 
!CNP047 I 1 95 95 
!CNP044 , 104 104 
iCNP162 ; 1 95 95 
ICNP048 ! 2 ! 100 ; 103 
ICNP141 : 2 105 ' 108 

PHASE TOT AL SWL 嘻嘻在

b6. Structures iNoise Source 
;concrete mixer lorry 
imobile crane 
ivibr這tor

i circular saw 
Iwaterpump 

:τM refυnjt : SWL. otal 輛 SW

iCNP044' 4 : 10尋 110

ict這P048 , 1 : 100; 100 
!CNP170 ~ 2 i 105 , 108 
:CNP201; 2 I 98 101 
1CNP281 1 78:78 
i PHASEγOTALSWL 113 

b7. Reinstatement :悅。ise Source 
breaker 

:Iorry 
4mobile crane 
‘ compressor 
excavator 
generator 

!TM ref Unît : SWL I otal -SW 
CNP024 1 : 103' 103 
iCNP141! 2 105: 10錯

!CNP048: 1 : 100: 1 00 
iCNP001: 1 : 90 , 90 
‘ CNP081 I 1 , 100 100 
ICNP102: 1 90 90 

PHASE TOTAL SWL. 110 
卜咱

AlignmentConstruction (all sections) 
c1. Site Establish menNoise Source :TM ref iUNIT :SWL 'sub-SWL 

concrete pumpCNP047 1 95 , 95 
concrete lorry mÎxerCNP044 1 可 04 104 
bentonite filter ,CNP162 '1 95: 95 
mobile crane C~這PO再8 2' 100103 
lorry CNP141 , 2 : 105 ì 108 

PHAS在 TOTALSWLi 1嘻嘻

世ι暫且 Noise Source 
bored piling 
bentonîte filter 
generator 

r
s

一-
m

w-m-m s
…u-e--m

…P
一
副-
N
W

哪
一
心
闖
一
些
叫

∞
-
M一
∞
…
唬
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:τM ref i UNIT' SWL: sub-SWL 
:CNP165' 2 ! 100! 103 
lCNP162 ': 1 , 95 95 
iCNP102; 1 ' 90 i 90 
;CNP001 1 90 90 
jC封P281 j 1 78 I 78 
2挺P046; 1 86 I 86 
!C持P170 i 1 ! 105 I 105 
!PHASEτOTALSWLI 叩發

」十
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c3. 反xcavation (initi袋。 'Noise Source 'TM ref , Unit SWL otal - SW 
Ibreaker iCNP024 i 1 103 . 103 
Ilorry :CNP141 2 105 , 108 
imobile crane !CNP048 ' 可 100 100 
I compressor iCNP001 90 ~ 90 
iexcavator CNP081 100 ~ 100 
iloader :CNP081 ; 100 100 
igenerator ;CNP102 90 90斗
Ivent fan ~CNP241 98 98 
!water pump ICNP281 1 78 78 
書 PHASE TOTAL SWL; 嘻嘻嘻

c4. Excavation (final) !NoÎse Source :TM ref Unit : SWL otal - SW 
ilorry :CNP141 2 i 105 í 108 
! mobile crane !CNP048 i 1 100 ; 100 
Iloader ICNP081 : 1 100 ! 100 
Ivent fan iCNP241 . 98 98 
:water pump ICNP281 I 78 78 

PHASE TOTAL SWLi 110 

c5. Structures i Noise Source !TM ref Unit ! SWL: otal - SW 
i concrete mixer lorry !CNP044 : 4 ; 104 t 110 
'mobile crane ICNP048 : 100 l 100 
vibrator !CNP170 2 105 : 108 
circular saw iCNP201 2 : 98 i 101 
iwaterpump iCNP281 ' 78 78 

PHASETOγALSWL ， 113 

-
c6. Reinstatement Noise Source :TM ref Unit j SWL otal 欄 SW

breaker !CNP024 1 , 103 ! 103 
lorry iCNP141 : 2 : 105 1 108 

CNP048 ; 100 mobile crane 100 
崢叫一，一一

compressor ICNP001 90 90 
excavator !Ct這P081 100 I 可 00

學enerator ICNP叫 Tlgoigo|
峙盼白血" i PHASETOTALSWLIbTgETSo EWJ L 
一一，一一-

d1. po叫al construction Noise Source :TM ref : UNIT! SWL! su 
generator ;CNP102: 1 90 
breaker 'CNP024 : i103 i 103 
excavator iCNP081 ! 100 ! 100 

由昕一輛輛輛輛 W

poker vibrator iCNP170 : 
! ~~~ ! 105 

'Iorry ICNP141 i 1 ~ 105 
concrete lorry mixer ICNP044 ; I 104 I 104 

“、-一 ?伽

concrete pump 1 CNP047 i 1 95 95 

_..._..也且也

PHASE TOTAL SWLI 咱們

可

...-ρ醋，

a 

a 

, 
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;τ阻 ref Unit SWL: otal- SW 
!CNP141 3 105 i 110 
!CNP048 i 1 : 100 i 100 
iCNP081: 2 ! 100: 103 
:CNP241 1 98 98 
CNP102: 1 90 90 
PHAS訂OTALS肌 1嘻嘻

iTM ref ìUNIT :SWL 18Ub-SWL 
!CNP063; 2 i 112 115 

4104 i 110 
iC N P221: 1 i 11 O! 110 

PHASE γoγALSWLl 117 

!TM ref I U悶:既;如b-SWL
iCNP165 ~ 2 100 i 103 
iCNP102: 1 '90 90 
iCNP001: 1 90! 90 
iCNP281: 1 78: 78 
iCNP046 i 1 86 86 
iCNP170; 1 I 105 i 105 
PHASETOγ'AL SWLi 107 

iTM ref ~ UNIT: SWL~ s帥，SWL
!CNP049 , 1 : 95 95 
iCNP047. 1 95 95 
1CNP170: 1 '105 I 105 
1CNP044 j 1 104 1 104 
!CNP061: 1 104 I 104 
!PHASE γoγAL SWL[ 109 

iTM 陪f : UNIγSWL ~ sub-SWL 
s iCNP049: 1 !話 95

iCNP061: 1 10是 104

ipHASE TOTAL SWLI 105 

IT說 ref ! UNI下 SWLls帥-SWL
!, 2 ; 104 i 107 
!CNP063! 1 : 112 I 112 
lCNP0812100! 103 
i PHASETOγAL SWL! 113 

1 

;TM 伶f i UNIγI SWL ! sub-SWL 
!CNP061! 2 I 104! 107 
!2 ! 104 Î 107 
;2 i 104 I 107 
|CNP221 i 2 i 110 I 113 
|PHASETOγAL SWLI 115 

! 
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d2. spoil removal 

Reclamation 
e1. .Dredging 

I NoÎse Source 
lIor立
j mobile cr,ane 
iexcavator 
;vent fan 
jgenerator 

!(forYau Ton9 Depot) 
iNoise Source 
igrab dredgers 
ihopperdredgers 
!tug boat8 

!Noise Source 
ibored piling 
;generator 
!compressor 
;water pumps 
i concrete mixer 
ivibrator 

e2.Piling 

e3. Ground Floor Construction !Noise Sour'ce 
:t:ower crane 
concrete pump 
evibrators 
:concrete lorry mixer 
:barge 

e4. Sink cassions , Noise Source 
!t.ower crane 
barge 

e5. BackfiIling 
;Noìse Source 

. bottom 這ump barge 
dredger 

,excavator 

iNoise Source 
ederrick barge 
!hopper bar~'ge 
濟at bari.ge 
Itugboat 

e6圖 Seawall construction 
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e 7. Depot construction ! NoÎse Source ;TM ref U結IT ~ SWL : sub-SWL 
i piliing I oscillator lCNP165 1 100 , 100 
iexcavator ICNP081 1 100 100 
imobile crane !CNP048 ! 1 , 100 100 
I compressor lCt這P001 90 90 
Igenerator lCNP102 90 90 

P抖AS在 γoγALSWL: 105 

筒。ise Source lTM ref !UNIT ;SWL ;sub-SWL 
i concrete lorry mixer iCNP044 ; 104 ! 104 
!vÎbrator iCNP170 i 1 : 105 : 105 
i concrete pump lCNP047 : 98 98' 
j compressor iCNP001 ! 1 90 90 
!generator iCNP102 I 90 90 

‘ PHASEγoγ'ALSWL 可 08
. 4 

‘ 

Vent Building 
f1. Vent building construction : Noise Source !TM ref iUNIT iSWL isub-SWL 

i piliing, oscillator iCNP165 ! : 100 ; 100 
'excavator ICNP081 I 1 ; 100 100 
:mobile crane !CNP048 i 1 100 ; 100 
compressor ICNP001 : 90 90 
generator !CNP102 I 90 90 

PHASE TOTAL SWL! 105 

也 Super structure Noise Source ITM ref i UNIT : SWL , sub-SWL 
團一 一一…(一一

concrete lorry mixer iCNP044 104 104 
一

vibrator iCNP170 ; 105 105 
ICNP047 : concrete pump 95 95 

compressor !CNP001 90 90 
generator iCNP102 ; 90 90 

…一一

~ PHASE TOTAL SWL: 108 
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Quiet Plant + Barrier + Re揖ucing number of Plant Type 蛤 One

:(Depot) 
:予以se Source γM ref ~UN(T , SWL 
:excavator-mounted breaker ~CNP027. 1 117 
i excav話tor iCNP081 , 1 100 
lorry iCNP141 1 105 

PHASE γoγ'ALSWLt 

Table 1.1d 幽 Mitigation 3 
ActÎvities 
Site clearance 
a1. Demolition works Jsub-SWL 

117 
100 
105 
嘻嘻7

Station construction (all stations) 
b1. Site EstablishmentNoise Source 

。 Generator

。 co昨lpressor

;breaker, handheld 
iexcavator 
ilorry 

叫
一
叫
呵
呵
呵
呵

b2. Piling INoise Source 
bored piling 
'bentonîte filter 
:generator 
:compressor 
!water pumps 
concrete mixer 
vibrator 

;γM 賠f

;CNP165 
icr這P162

icr娃P102

:CNP001 
:CNP281 
iCNP046 
:CNP170 

b3. Excavatíon (initial) 

Ib尋. Excavati話只有問II} Noise SOI 
lorry 
mobile crane 
loader 
vent fan 
water pump 

TM 玲f

:CNP141 
8CNP048 
CNP081 
:CNP241 
CNP281 

iUNIT ;SWL 
190 

;1 90 
1103 

i1 100 
i1 105 
i PHAS莖 γOTALSWL'

iJNIT SWL! sub-SWL 
1100 100 
1; 白 95

190 90 
T90 90 
178 78 
186 86 
1105 105 

t PHASE TOTAL SWL107 

7Total- SW 
103 
105 
100 
90 
100 
100 
90 
98 
78 
110 

.sub-SWL 
90 
90 
103 
100 
105 
108 

Unit SWL iTotal “ SW 
1105 105 
1100 100 
1100 100 

i 1 98 98 
l1 78 78 
:PHASE TOTAL SWL! 108 

Noìse Source 'TM ref Unit , SWL 
breaker C封P024 1103 
10rry CNP1411 105 
mobile crane :CNP048; 1100 
compressor , CNP001 1 90 
excavatorCNP0811 心 100

loader :CNP0811 100 
generator CNP1021 ' 90 
vent fan ,CNP241 1 聲;學8

water pump CNP281 '1 78 
i PHASETOγ'AL SWL: 

Page 16 



「
J
f
i
r
-
i
J
P
L
r

仁

r
l
u
r
-
-
J
f
i
u
f
i
L

「
L
F
L
r
i
L
r
l
L
f
L
f
l
L
f
L
f
i
L
f
L
f
i
L
f
j

b5. Station Box Construction ; NOÎse Source :TM ref iUNIγ :SWL ~sub-SWL 

ibored piling !CNP164 100 100 
i breaker, handheld iCNP026 111 11 才

:excavator ICNP081 100 100 
: compressor fCNP001 90 90 
igenerator ICNP102 90 90 
! concrete pump ICNP047 95 95 
i concrete lorry mixer ICNP044 ‘ 重 104 104 
i bentonite filter !CNP162 95 金在

\mobUe crane ICNP048 2 100 100 
Ilorry IC起P141 ? 105 105 

4 : PHASE TOTAL SWL; 113 

b6. Structures !Noise Source :τ話 ref Unit SWL rrotal 物 SW

ì concrete mixer lorry !CNP044 I 1 104 104 
;mobile crane iCNP048 1 100 , 100 
;vibrator lCNP170 1 105 105 
I circular saw !CNP201 1 98 98 
iwater pump ICNP281 1 78 78 
心 t j PHAS在 γoγALSWL ， 109 

! 

b 7. Reinstatement i Noise Source !TM ref Unit SWL lTotal 岫 SW

lbreaker ICNP024 103 . 103 
Ilorry iCNP141 105 105 . 
: mobile crane iCNP048 100 100 
I compressor tCNP001 90 90 
'excavator ;CNP081 1 100 100 

tCNP102 90 90 ~çllçlcnul 

PHASE TOTAL SWLi 109 

Alignment Construction (all sections) 
恥、.

c1. Site 丘stablishrr浩成 悅。ise Source ,TM.ref iUNIγ :SWL Isub心WL
'concrete pump CNP047 1 95 95 
concrete lorry mixer :CNP044 104 104 
bentonÎte filter iCNP162 95 95 . 

mobile crane fCNP048 100 . 100 

lorry ICNP141 105 105 
i PHASE γoγALSWLi 109 

c2. Piling Noise Source !TM ref UNIγ 2 SWL i sub-SWL 
bored piling íCNP165 ' : 100 100 

~CNP162 bentonite 罰Iter 95 95 
,generator !CNP102 90 90 
compressor ~C起P001 90 90 
water pumps !CNP281 78 

§ 

78 
. concrete mixer !CNP046 1 86 86 
vibrator CNP例 (1i105| 105 

2 
1 PHASEγoγALSWLj 可 07

: 
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c3. Ex個vation (initial) : Noise Source ~TM ref Unit SWL lTotal- SW 
~breaker ICNP024 1 103 103 
;Iorry ;CNP141 105 , 105 
: mobile crane :CNP048 100 100 
compressor íCNP001 90 90 
lexcavator ,CNP081 1 100 100 
!Ioader :CNP081 T 100 100 
:generator ICNP102 90 90 
νent fan iCNP241 98 98 
iwater pump - !CNP281 ' 78 78 

I PHASE TOTAL SWL 110 

è4. Excavation (final) : Noise Source :TM ref Unit . SWL ffotal 酬 SW

:Iorry !CNP141 r 105 105 
:mobile crane ICNP048 100 100 
iloader :CNP081 100 100 
,vent fan !CNP241 98 98 
water p怯懦P ICNP281 1 78 78 

: PHASE TOTAL SWL: 可 08

c5. Structures : Noise Source 'TM ref Unit SWL To'祖國 SW

'concrete mÎxer lorry IC持P044 104 104 
mobile crane iCNP048 í 100 100 
vibrator :CNP170 105 105 
circular saw :CNP201 98 98 
waterpump CNP281 γ8 78 

PHASE τOTAL SWL; 109 

c6. Reìnstatement Noìse Source TM ref Unit SWL Total- SW 
M睡，也戶地k 怯地取喘一

breaker 畫 CNP024 1 103 103 

ll bIrOrby l|crane 
CNP141 105 105 
CNP048 100 100 

compressor CNP001 90 90 
excavator CNP081 100 100 

' …4開喇 由一縛，一

HCIICICll'υz CNP102 90 
PHASE TOTAL SWL; 109 

-一一-一一~兩

d 1. portal construction Noise Source γM ref UNIT SWL : sub-SWL 
.... ~且呵呵一 -

generator CNP102 90 90 
breaker 一 CNP024 103 103 

神(一ι 一…………

excavator 一 Ct這P081 可 100 100 
pol vibrator 'CNP170 105 105 

clDornry crete lorry 
CNP141 105 , 105 
CNP044 1 10尋 104 

concrete pump 'CNP047 1 95 95 
“ 

PHASE TOTAL SWL 嘻嘻 1
--

, 國
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d2. spoil removal Noise Source :TM ref Unit SWL 1Total 棚 SW

ilorry lCNP141 105 105 
ìmobile crane jCNPO是8 100 100 
lexcavator ;CNP081 a 1 100 100 
!vent fan :CNP241 98 98 : 

tgenerator !CNP102 90 90 
a i PHASE TOTAL SWLl 108 

' . 
Reclamation I (for Yauτong Depot) 
e1. Dredging Noise Source rTM ref :UNIT :SWL isub嘛SWL

!grab dredgers iCNP063 112 ‘ t 112 
: hopper dredgers ' 104 . 104 . 

' 
itUg boats ICNP221 : 110 110. 

i PHASE TOTAL SWL: 115 
: 

3 

e2. Piling ! Noise Source lTM ref UNIT SWL : sub-SWL 
: bored piling !CNP165 100 100 
.generator iCNP102 90 90 
compressor ICNP001 90 90 
'water pumps iCNP281 1 78 78 
! concrete mixer lCNP046 1 86 86 
.vibrator lCNP170 1 1 105 105 

穹 I PHASE τOTALSWLi 106 

e3. Ground Floor Construction Noise Source :τM ref UNIT SWL t sub-SWL 
'tower crane :CNPO再9 95 95 
concrete pump ,CNP047 95 

r 95 
iCNP170 1 105 ! 105 YIUI 喧囂主，UI 議

concrete lorry iCNP044 1 104 104 
barge CN凹的 i PHA1SE TOTA1L 0S4iWL: ! 104 

109 . 

e4. Sink cassions Noise Source TM ref UNIγ SWL i sub-SWL 
tower crane ;CNP049 95 95 
barge ;CNP061 變 104 104 

[ PHAS在 γoγALSWLi 105 
已; 

Noise Source !TM ref UNIγ SWL i sub-SWL 
e5. Backfilling bottomdump barge 104 104 

dredger ' CNP063 112 112 
excavator JCNP081 1 100 100 

I PHASE TOTAL SWLj 嘻嘻2

Noise Source 7說 ref UNIγ SWL I sub-SWL 
e6. Seawall construction ;這errick 起arge iCt這P061 104 104 

hopper barge 
全

104 104 
f1at barge 104 104 
tugboat :CNP221 

? 

110 110 
1 1 PHASE γoγ'AL SWL! 112 

4 

A 

: 

P~ge 19 



e7. Depot construction rNdise Source ;γM ref ;ur這iτ ;SWL Isub-SWL 
! píliing, osciUator !CNP165 100 100 
'excavator iCNP081 100 100 
! mobile crane iCNP048 1 100 100 
; compressor ICNP001 90 90 
[generator lCNP102' 1 90 90 

自: : PHASE γOTALSWU 105 
4 

e8. Super structure ! Noise Source iTM ref jUNIT ~SWL isub-SWL 
! concrete lorry mixer ICNP044 1 104 104 
Ivibr晶tor !CNP170 105 105 
i concrete pump lCNP047 98 98 
! compressor ICNP001 8 90 90 
:generator ICNP102 90 90 

PHASE τoτALSWLi 108 

Vent Building 4 

事

f1. Vent building construction ! Noise Source :τM ref IUNIT ;SWL !sub-SWL 
! piliing, oscillator ICNP165 100 100 
'excavator ICNP081 100 100 
i mobile crane ICNP048 100 100 
: compressor lCNP001 90 90 
;generator :CNP102 90 90 

; PHASETOγALSWL; 105 

位. Super structure · Noise Source !γM ref !UNIT SWL ;sub-SWL 
concrete lorry mixer , CNP044 104 104 
vibrator CNP170 105 . 105 
concrete pump ;CNP047 95 95 
compressor fCNP001 90 90 
generator ;cr這P102 90 ‘ 4 90 . 

: PHASETOγALSWL: 108 
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C13位5!fKE DEfA/46250 
4 Novernbtr 1996 

No. Deparlment 

TDD/K M Chung 
22 October 1996 

2 DSD/C M Chan 
16 October 1996 

3 LD/LS&R/Florence 
Tsang 
29 October 1996 

4 KTDOI AHson Kung 
25 October 1996 

5 PD/KDPO/Paulina Y 
LKwan 
280ctober 1996 

Reference 

Section 3-
Noise and 
Vibration 

General 

Response to Comments 
Tseung Kwan 0 Extension Draft Detailed EIA Report R9T 

Comments Con酬是ltants' Response 

As far as this office is concerned, 1 have no partícular cornrnent on the Noted. 
abov~ draft repor t. 

] have no comment on your above repor t. Noted. 

Regarding Tseung Kwan 0 station, please a150 take note that the Impacts h必veb冊n modelled for the proposed school in Area 55 
grant of a residentìal site in Area 55, narnely TKOTL 50, was executed (ATK01/NTK01). Should sensitive receivers closer to the 
h jantiar9y aathiTs hye eaarb .The deveiOPEner1t 的 antidpated to be completed alignment be occupíed before the constructÎon of the TK皂， the
in mid-的 ovφmentioned development should also be Contractor will be required to develop appropriate mitig肘ìon

taken into account in the assessment. 1 enclose copy of a plan measures as part of the Environmental Management Plan 
念howing its location for your reference. required by the MTRC. 

According to the data provided in Table 3.4e, 50me of the NSRs in Para 3ι59 relates to the school (St Antonius Primary SchooJ) 
Yauτong， one of which is a primary scho剖， w ìH be exposed to noise and additional mitigation in the form of secondary glazing and 
level above crítería even after applícation of considerable mitigation air conditioning has been proposed to reduce noise levels to 

measures.mToearseu4ruecs e atrhe e reuqnuaicrceed patanbd ie thneoeisue cicmespsafuct i to these NSIts, within the recommended criterion. It should also be noted th訓
additional measures are reauired and the successful tender should the predicted noise exc帥dance described in the first sentence 
comply strictly with these requirements. Please provide detaìls of the of this paragraph should read 9 d器(A) not 19 dB(A). Par必 3ι60

amdidtiigtaiotne athl me neomisue r哼immpadcta. dvise to what extent they can further describes further mitigation me剖ures to control residual 
impacts at the NYAT4. 

It is noticed that the su句ect report is largely 叫miIar to the Draft 
Environmental Feasibility Study Report (民7T) i悠悠ued December 1995. 
As such my comments on Report R7T via my memo to DEP ref. 
K(CR) C/MTR/2 dated 4.10.1996 are applicable to the subject report. 
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筒。. Department Reference 

General 

General 

Para 2.3.3 

Para 3.3.1 

Para 3.4.59 

Comments 

Thesu峙的自A is based on an assumption that the stabling depot for 
TK話 will be located at Yau Tong Bay. However, the need for locating 
the 社epot at Yau Tong Bay is yet to be established. 1 gathered that 
MγRCi終 currently considering another option to locate the depot in 
Tseung Kwan 0 (TKO). It is suggested that the option of locating the 
depot in TKO Bay should 81so be assessed 50 that a comparison 
between these two options, in terms of environmental împact, is 
po間ible.

1t is stated in the report that "Po Chiu College is eχpected to be 
resumed due to the Yau Tong Station construction works弋 ln thís 
regard, D of E 發hould be consulted as 500n as possible. For your 
inform抗ion， there i珍 a shortage of 2 primary schools in the school 
zone for Yau Ton怠. ldentification of suitable sites for 甜hool use 泊

the 社ìstrìct is extremely difficult. 

τher會 is no firm proposal to redevelop the existing Y剖1 Tong 
industri必1 area which i怠 a subject of study for an on-goìng case study 
under the Central 訓叫囂的t Kowloon Development Statement. It 
seems not prudent at this stage to assume that "the air quality in the 
future is less líkely to be affected by ind ustrial emissions .....' For the 
purpose of assessment, it appears more appropriate to adopt a worse 
case scenario by including the industríal area. 

The revised planning brief for comprehensive redevelopment of Ko 
Chiu Road and Yau Tong Estate5 approved by the then DPC on 
1.7.95 is going to be revised short1y in the Iight of MTRC's proposaI 
for TKE. The 個id redevelopment will not commence ín 1996. 

It is notíced that while a 19 dB noi冊 exceed袋nce is predicted at St. 
Antoníus Primary SchooI, the type 1 double-glaze是 windows with 
mechanical ventilation ωn only provide up to 10 dB(A) reduction in 
noise inside the school. PI脂se dari句， whether the noise level will “11 exceed the acceptable level even with the suggβsted mitigation 
measure. D of 萃，諮 view should be sought in this regard. 

Page 20[11 

Consultants' Response 

The DEIA is based on the Tseung Kwan 0 Extension Final 
Prelímínary Design, Maunsell et 祉， August 1996 which 
includes the stabling depot at Yau Tong. Altemative depot 
locations are not within the current design scope. 

Noted. 

The DEIA has been undertaken using the current worst case 
assumptions, including the presence of the industrial ar憫. The 
text was referring to the EPD's contínuing success in controlling 
industrial emissions. Para 2.3.3 will be revised to reflect the 
fact that there are currently no firm plans for the 
redevelopment of the area. 

The final sentence of para 3.3.1 w í1l be deleted. The change in 
timetable will not materially affed the findings of the DEIA 

This is a typographic error, the predicted exceedance is 9 dB(A) 
which will be effectively controlled by the proposed additional 
mítígatíon measures. 
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No. Department Reference Comments Consultants' Response 

Para 7.2 .1 The statutory planning implications of the development of 綴tructures The 給tatutoruydpy iarming implications ate addresseci iFn esaespibairlaitty e 
associated wìth TKE have not been idenlified. According t~ the planning study reports pro按約d as part of overall 
Notes of the OZP for Cha Kwo Ling, Yau Tong, Leí Yue Mun (諒。。 Study and Preliminary Design. The MTRC will take 
S/K15/7), development of Mass Transit vent shaft and/or other responsibility for the submission of planning applications. 
structures above ground level other than entrances requires planning 
permissions from the Town Plannin話 ßoard.

Para 7.3.4 As a policy support for the WCR to follow a coastal alignment has The options fo[.the WCR are still under consíderation and the 
already been granted, thí翁 paragraph needs to be updated. current paragraph accurately reflects the present 詔ituation as no 

decision has yet been made. 

Para 7ι5 Since thue id Ybae ucτ￡3o31n發gtzi Fire Station wouid be physicaiiy encroached, D of Noted. 
FS should be consu1ted. No comment on Vol. 3. 

Par帥 7.4.1 1 ， It is noticed that 翁 lot of mature trees and shrubs would be affected. Noted. 
咒發.16 & 7.4.38 Views from DAF and DUS should be sought 的結n early stage so as to 

minimize the adverse effect. 

6 DLO/SK/Maggie Au Paras 7.3.18 τhe lanq grant for two sites, namelyγKOTL 57 and TKOTL 58 in lmpacts have been mo社elled for the proposed schools in Area 
28 October 1996 and 7.4.50 Areas 57 and 55 respectively, wìll be completed in the near future. lt 55 (ATK01jNTKOl) and Area 57 (ATK05/NTK03) 棚 the

is 似P侃ted that commerciall residential development will be.后inon proposed locatíons of these receivers are known. Should 
the兮兮 sites shortly thereafter. In view of this, the assumption in paras sensitive receivers cioser to the alignment be occuiapniedd 1 before 
7.3.18 and 7且.50 ín the report that no residential or commercial the conslruction of the TKE, as a result of future land grants or 
buildings w iH be built and occupied in these areas by the time the exchanges, the Contractor wíll be required to develop 
Tseung Kwan 0 station construction works are complete may not 忌e approprtmiaete nt znpitiai伊n tion measures aspart of thebwironmeatai 
valíd. Management Plan requíred by the MTRC. 

Para 2.我3 The land exchange transactìon for the residential development in shozzid, as a result of future !and bge raonccteuopr ieed xcbheafonmgetsh , sensitive 
Area 72 is under active negotiatíon between the Government and the receivers closer to the alignment be occupìed before the 
developer.Aithough it is stiii unknown at stahgised stathgaet 品ontcoe the timing construction of the TKE, the MTRC's Contractor w iU be 
for completion of the negotiation, it is envisaged that once an required to assess potentiai iomf pth泌的esE and develop appropriate 
agreement can be reached, the transaction will be completed very mpiaitnig(aEtMion P)mr研eq制ues as part of the Environmental Mana惑。menl
500n and the development will 5tart shortly after. Therefore the required by the MγRC. 

assumption h para 2.43in the eretepd ort that this residentiai 
development will not be completed before the construction of the 
TK虹 may not be true. Having said the above, it would be advisable 
to make suitable a紋路mptions to take the above--mentioned 
developments into account in the assessrnent. 

7 TDjKKSin 1 have no comment on Volume怨 II & ]]] of the captíoned draft EIA Noted. 
28 October 1996 repor t. 
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No. Department Reference 

e EPD/ Alan Au Air Quality 
28 October 1996 Table2.5k, 

p.21 

τable 2.51, 

p .22 

5.2.5.13, p.12 

5.2.5.23, p .15 

,-, rJ ?…- 「…可 了

Comments 

Based on Table 25k, p.21 , the mítígated l-hour TSP leve1s 前給me
ASRs in Hang Hau sti1l exceed l-hour TSP guideline levels an是 in
位2.5.3話， p.衍， the report proposed further mítigation measures 
wìthout further asse5sing their effectíveness. Air quality modelling 

如泌的 becarri吋 out to veri旬出eeffectivemssoftheepfruorptohseer d refd urther 
mitigation measures, Î.e. dust ímpact on ASRs can be further reduced 
to acceptable level. 

Based on Table 2.51, p.22, the rnitigated l-hour TSP level at APOL4 
marginally exceeds l-hour TSP guideline leveJ. The report must also 
propose further mitigation measure5 50 as to bring down dust impact 
at it to acceptable leveJ. 

lt is noted in S.2.5.間， p.12 that drilling will be the major dusty 
constructíon activity. However, there is no assessment of dust 
impact due to drilling.γhe report should al50 assess dust ìmpact due 
to drilling. 

A set of modei fiies for each of the tour studay nd areas for the mitigated 
5cenarío must be submitted for our revíew and reference. 

The report should confirm with justification that the adopted dust 
emission rate for blasting is appropriate for this project. 

C--J 「一「 「一j
Page 還 of11
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Consultants' Response 

The likelihood of excee是我nces of the recommended hourlyτSP 

limit are discu悠悠。d h para 2.5.3Sand afopipiorwopinrig ate adziitionai 
mitigation m惦念1泌的社iscuss。這 in the following paragraph. 
Given the act紛紛1 frequency of the necessary conditions and the 
fact that these occur during the first and Jast hours of the 
working day, when construction activities wi1l not be at their 
peak, it is h培訓y unlikely th剖 the predicted levels w i1l arise. 
Nevertheless, the MTRC will require the Contractor to deveJop 
mitthigeai tion measures which meet the established criteria as part 
of their Environmental Man吋em的1t Plan. 

The previous response applies to thìs comrnent as well. 
However，的 discussed in para 2.5.39, further mitigation 
measures are not considered necessary as the condítions 
required to generate the predicted impact (100% adivity of the 
dustiest adivities for the entire hour) wíll not occur during the 
first and last hours of the working d為y. However,. the text will 
be amended to include further mitigation measures. 

Drilling h preparation for bhstbinig asits inidgeFnthtie fided u mone of the 
major du|re stiy imacitteivd ities.As with ration ofdriiiing 
events are limited and the potential ímp為cts are less than those 

from blasting it個If with the mitigatíon p“roipn otsheed j h paraZ5332 
eAfn feact dwdihtiiocnh awi piiai z-泌話raph wíll be included in the report to thís 

ill al如 describe the appropri的e mitigatíon 
rneasures. 

These fil的 have now been submitt帥，

Since the AP-42 僻的結sion rate faclors were acceptable for the 
a吐吐itìonal Quarry Bay Working Paper給 they were also 翁dopted
for use in the TK怠。EIA.

LJ r-J 「間才 「…叮 「…可 r-l rr--1 向一
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No. Department Reference Comments Consultantst Response 

5.2.5.5, p.11 -As stated iY n Reypoourr t,ptrheevrie ous responses to comments ort lhvizortmental The ra i1way will operate in rock tunnels a consíderable díslance 
Feasib iJìty Report, there w iIl be separate stu是duy r which wiii aG恥的發 the . from 5ai Tso Wan Landfìll. lt is not個pected that impacts from 
aír quality impact arísíng from landfíll gas duríng constructíon and landfill gas during construction or operatíon w il1 cause adverse 
operational ph州的. However, there is no mention of this in the impacts. Nonetheless, the ConsuJtants will províde a 
report. Please confirm if it ís necessary to have such 紛的udj人 qualitative assessment of potential environmental impacts as 
If it is nec鴨綠ary ， then the report should state dearly that there i終 P翁rt of the DEIA. If necessary, potential air quality impacts wìll 
separale study to addre部 air quality impact arising from landfíll 路榔 be addressed in more detail in an Annex to the Landfill Gas 
and the finding絡。f the separate study should be 叫dressed 如 this Hazard Assessment and appropriate mitigation measures 
report. identifìed, once the necessary monitoring data ís avaílable. 

Noisc POL station would be constructed above ground Jevel翩 P)ease d泌的f The above ground section between Hang Hau and PO Lam will 
說3ι24 íf there is any operational noise impact from trains. If帥， what be fully enclosed within a c:onc:rete structure and there will be 

mitígation mωsure綜 would you recommend? no opemtional noise impacts from the movement of trains. An 
additional paragraph will be included before para 3.3.14 to 
。xplain thís matter. 

位3.4.59 The noise exceedance for normal school and examination periods γhis is wa itiyi pboe gerfafepchtiic veeiry roCrO,MthEe -o predicted exceedance is 9dB{A) 
would be respectively 19 dß and 2是 dß. However, noise reduction which will be effectively c:ontrolled by the proposed additíonal 
from Type 1 glazin皂， as 的timated in the report, would be 10 dB only 

wmmiiatty h igbtahe tie onnn eocmeisseiseaassrt uy g res Further restrictions OR plant operation which 1S not adequate to reduce the construction noìse impact. during examination period終 if the蹄 coincide

Please advise whether there are any alternative mitigation measures the noisiest construction phases. 
that can further reduce the noise impact. 

Water Qualíty ",!e find that the findings in the report are very general and very Th帥ecpri僻bi的n路referred to are within the section of the report 
superficíal. FOf instance, the statement "appropriate mitigatìon describing the predkted impacts. Detailed mitigation 
measures should be implemented to minimise water quality“ was measures are presented in the following section in paras 4.4.32 -
used in the report quite often (eg; 5ections 4ι25，也4.29 & 4.4.30). 是.4.49 ar叫， for operational impacts, in paras 4.5.10 - 4.5.13 
Please elaborate on "what appropriate mitigation measures" they are 
recommend íng since this is 必 detailed EIA repor t. 

In addition，的 pointed out in all of our previous comments on the As the Landfill Gas Hazards Study is prims waziilli y ncoot nt cerned with 
Environmental Feasibility 5tudy, we have great reservation on the 間fety consideratíons, and as the finding s wíll not be available 
proposal if the proposed alignment will disturb the existing landfil1 in the near future, the Consultants will review the av必ilable
site. However, in this DetaHed EIA Reportís only stated in 5.4.6.1 data on the landfíll status and the relative location of the TKE 
that "The LAT to Y AT tunnel ís not expected to pass c10se enough to tunnels.γhi珍 wH1 provide a qualìtative assessment of the 
5ai Tso Wan Landfill for leachate impact to impinge on the τKE， likelihood of leach的e being encountered and an opportunity to 
however, this wíll be ínvestigated as part of the Saí Tso Wan Landfill 

identiRy appmprzilaf arntde es cmeSsittsulasdrayy k，i聞obne 自mcotemhaespunlereetces ed ssaA as ray mn moA間onndniteeotxraitinlo eE d the Hazards 5tudy'\This is certainly not adequate.τhe findings of the a發sessment can, 
5aÎγso Wan Landfill Hazards 5tudy must be discuss吋 in thís LandfHl G都 Ha

detailed EIA s泊ge. data i8 avaílable. 

Page50fll 



No. Department Reference Comments Consultants' Response 

1n 5.4.4.21, similar "inconclusive" finding 的 also drawn for the The Consultant's wiiiundeEtake a more detaiied f qmuaa litative 
proposed Yau Tong 路ay. reclamation for the future depo t. More assessment of the potential effeds of dredging of marine muds 
spedfic quantitative assessment should be carried out at this detaHed for the depot sea walI foundations and reducing the area of 
EIA stage. Among other俗， please c1arify whether drained Yau Tong Bay as part of the DEIA. 
reclamation method witl be adopted in this site. The use of such 
reclamation method should be explored as far as possible. 

Contaminated 1 understand that there Îs a Contaminated Land Assessment An initial desk top study has been completed, however, no on 
Land currently being undertaken by you. 的 1 have raised to your Ms. site investigations have been undertaken. The DEIA has, 
Assessment at Caroline Cook h mCy o letter h the sameserimdated 15.1096， fpolr叫mm therefore, assumed a worst case scenarìo and identified 
Yau Tong Bay explain why such Contaminated Land Assessment does not form mitigation measures accordingly. 

part of this Detailed EIA Report. 

Air Quality In Table 2.3a, EF5, Apri11996, proposed Leí Yue Mun Housing site is Three A5Rs identified in the EFS have not been induded in the 
T able 2.4a, p.8 identífied as ASR. However, this not induded in Table 2.4a. Please DEIA. PO Chiu College is expecte這 to be resumed. The tunnel 

explain why the subject site ís not considered 削 ASR. portal Iocation has been confirmed since the EFS and Ko Chiu 
Road Estate and the proposed Lei Yue Mun Estate are no 
longer the nearest sensitive receivers to the work sites. 
時ure2.你 willbe 悔vised to show the location of the tunnel 
portals. 

Table 2.4a- It is noted that the dislances between ASRs ar叫 work sites are The ?KEaloigf nthmee於nt1 has tZZI4eESone a series of revisions 是uring
2.是d different from that in EFS, Aprill學會6. PI紛總制plain for the thecourse 於udy and the final alignment is not the same 

discrepancy. 的 th給t used for the EFS. 

5.2.5.1, p .1 0 Please state clearly the source of odour durin怠 construction. The reference to odours was include這 in error ari這 will be 
deleted種

Table 2.5b, Please explain why the percentage emission due to various 晶紛t 8ize The proportion of emissíons by particle size given in AP-42 do 
p .13 categories from those proposed earlier and used in Quarry ßay not include the 3Gw198 118m ghraos ubpe.en ln inthde uτdKed E DEIA the 

Extension Detailed EIA. a.dditional partide size group has been incIuded in the 
modeIling to give 泌 more accura.te result. For the QBR DEIA 

the proportion of3Ow100pgmal wphaircth icltees ndws ats od1 istributed 
amongst the other 終ize groups whích tends to produce higher 
T5P levels as no allowance 認 made for the quícker settling of 
larger particIes. It should al80 be noted that the values in 
Table Bl.3d of the Q路R DEIA were presented in reverse order 
aJthough the modellíng inputs were correct, this w jJJ be 
correc:ted in the final Report. 
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No. Department Reference Comments COßsultanls' Response 

5.2.5.18, p.14 Pl如將 justi勿 the vìew in the third sèntence which begins with 'The In cuar icwuolarktiinngg the 24..hour TSPlewisthe modei assumes 24. 
約占mur... hour working, whereas the working day is only 12 hours. 1t 拾，

athlleomw fofo間r,tnhee cfeascst atrhy att o cionmdutrdw e an element h the miCEllatiom to 
tion activities only take place for 

50% of the 24-hour period. 

5.2.5.281 p .1 7 ßased on Table 2.5f, p.16, the 2哇-hour T5P levels are in range The Consultants have checked Table 2矽and p' 。級i路ea2s538and 
172-342μg/m31 not as that given in 5.2.5.28. the24品our T5P levels 叩pear to be the same, please c1ari年.

5.2.5.33, p.18 Please confírm íf the propose社社ust mitigation m紛紛紛res are The TKE DEIA has 紋lrea句， been thoroughly reviewed by the 
acceptable to site engineers and ensure that the measure will be engineers of Maun間II Consultant's and the MτRC. AlI 
incorporated in contract specification. engineerìng elemen峙， induding mitigation measures have, 

therefore, been 翁路reed.

5.2.5.37, p.21 Please confirm if use of a 3m hoardin路 during constructíon Please see previous comment. The Table number reference will 
is practicai anci acceptabie to site 2en.SgKi\ neer. be amended as advised. 
'Table 2.4k' 甜苦ould re犯d as 'Table 

Noíse The 4th line, "Annex B" should read Noted, the text will be amended as advised. 
5.3.4.30 

5.3ι35 The 5th line, "T必ble 3.5a" should read "Table 3.4a". Noted, the text will be amended as advised. 

位3.4.37 The'2nd líne "Table 3.5b"d" should read “Table 3ιb-d‘\ Noted, the text w il1 beωmended as advised. 

5.3.4.39 The 1st line "Table 3.5a" shoul改組ad 11 Table 3ι份 Noted, the text will be amended as advi閥d.

53.4.60 By restricting no towf o mnron isoy f equipment ooupied ratthinemgsimuitaneooisme ]iy eve: The further mitigation measure of limiting active plant to one 
within a distance of 60m of NT A T 4, would there be any noÎ item to prevent cumulative ímpacts from construction plant on 
exceedance? the 路me site w iIl achieve the nece潑潑ary noíse reduction. 

53.4.65 By restricting no two noiwequipment owpoetrzaMtinthg esrie mt ultaneously Please see prevíous response. 
within a distance of 15-30m at NHAH, would there be any noise level 
exceedance? 

5.3.4.67 The 1st line,“16 dB(A)" should read "12 dB(A)'\ Noted, the text will be amended as advised. 

5.3.5.6 The 2nd line, "Table 3.缸"shoul是甜甜 "Table 3.5a". Note菇， the text will be amended as advised. 

9 CED/ztRobPezM1a9r9t6 in 
5.4.2.3 The disposal of marine仰diments is covered by WBTC 22/92 not Noted, the text will be amended as advised. 

290c EPD'話 tec知lic為I circular no. 1-1輛92.
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No. Department Reference Comments Consultants' Response 

5.壘，也5 Given that only 是25，000 m3 of marine fill is antkipated over a period Noted, the firtai choiLce wohf eerqe uthipis mdeint t will be up to the 
of 18 month俗， it isiihiy e thuast epd dean sand barges rather than an Contractor, however, where this differs from that used in the 
hydraulic dr叫ger will be used to deliver the fill to the site. DEIA he wiII be requíred to demonstrate the suitability of his 

choice, in terms of meeting the performance criteria, in his 
Environmental Managernent Plan. 

5.4.4‘35 At first bu l1et, delete "as recommended by FilI Management Noted, the text wUI beωmended as advised. 
Committee (FMC)" and replace with "as recommended by WßTC 
22/92." Please note that the actual survey will have to be a在reed with 
EPD. 

55.3.31 The public dumping capacity during 1997 and 1998 should be as Note益， Table 5.要c will be amended as advised. 
follows: 

Public Dump c{mup守acíty duríng 1997 and 1998 

τseung Kwan 0 Town 
Centre Phase 1話， 5t必ge 1 925,000 

Tseung Kwan 0 Area 137 
5tage] 1 ，000，00。

Tseung Kwan 0 Area 38 
Stage 1 1,300,000 

Tuen Mun Area 38 5tage 1 750,000 
Tuen Mun Area 38 Stage 11 1,020,000 
Pak Shek Kok Reclamation 1,060,000 

55.3.32 The last sentence should be amended to read as follows; i、Jote逞， the text will be amended 帥 advi鵑花

"The rnajority of the inert excavated materials should go to fill sites, 
while those consfruction and demalition materials whích do not meet the 

requiremdiespnotssjedbrqFfiilnspituos blbic utdfuum!Fpl s therequirements qfthedumpinglicense 
切ill be 

S 5.3.36 The last sentence shm車站 be amended to re紋d as follows: Noted, the text will be amended as advised. 

"Such inerf wastes shotlld be sorted out. The ncm-inert constructíon wasteS 

sdt甜lhfmscomkunIpE叫dpradbt戶ziqodfnria司rpte抽uFm巾血UmM4。d臨E4Cdq.afu"tm嘲fmate4，nF叫atIh&ehreTKtm heiytn盯缸err目t甜四trtu"h咖l卸ad何cdte叫idmb“e珊pmt有Rs岫t戶qfsr珈h叫Idttibneg 
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# 

攏。. Dep議rtment Reference 

10 SKDO j Manda Chan 
29 October 1仰6

11 HyDRDRDO/ General 
TMLui 
30 October 1996 

?敢殺 2.5.13

Para 7在53

12 WSD, CEjMSE 
MTTse 
30 October 1996 

N 抖……叭 與喇喇喇岫耐叫

「弋

Comments 

m勵削傅"翩翩"'"

L … J 

Given the eminent environmentai itrhne pmtof the MT}thepn路 Kwan
o Extension, 1 am of the víew that the proposed mit垠的ion measures 
shotziabe strictiy tiimid pb lemented or the conMruction and operation of 
the Extension would become source緣。f frequent complaints from 
local resi吐ents.

Meanwhiie, i am concerned that the I------hour ?SPieveisat hOouIIsNehirotg id 
Garden, the proposed school in Area 37D and the small 
block at PO Lam still exceed the EPD recommended level even after 
mitigation measures are impJemented. J amω150 concerned that 
NHAHl and NHAH9 in Hang Hau will still feature noise 
exceedances of the daytime criteria after the recommended 
mitígatíon C package is implemented. Further measures should be 
explored to mítigate the respective aír quality and noise impact to the 
acceptable levels. 

1 suggest the EIA findings and the proposed mítigation m紛紛紛ures be 
presented to the Sai Kung District Board (SKDB) 紛紛 theSKDB

members are keen to know the different issue終 in relation to the 
Extension包

By copy of this, will MTRC please confirm that an EIA report will be 
submitted on the COIn』ined environmentd impact arisinog f from the 
associated property development and the construction of Tseung 

kwazz O Extension shoIii4the former wbe hciiae Erthiee 4coount stbry iz the 
Corporation or agents on their behalf while the construction of the 
latter js underway. 

WíU MτRC confiznz the vaEdity of the assumption zzzaw4ie thbin y their 
consultant that no batching plant would be required within any of 
the contractor's work sites for the construction of the TKE. 

This paragraph suggests a sectíon of the railway woul這 be buílt 
within an advance works tunnel under Pui Shing Road. This appears 
contradictory to MTRC's proposal in their Feasíbílity Study (Feb 96) 
requiring the demolítion and reconstruction of said box tunnel under 
option C3. Para 5.11.5 refers. 

1 have no comment on the Tseung Kwan 0 Extension Draft DetaUed 
Environmental1mpact Assessment Report R9T referred to in your 
memo under reference. 
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Consultants' Response 

Noted幢 The MTRC wìll ensure sufficient mitígation measure紛
are applíed by requiring the contractor to meet the standards 
and criteria set out in the DE1A. 

The DEIA explains why the p時dicted dust exceedanèes a間
unlil嗨ly to occur and that additional mitigation measures have 
been suggested to meet the criteria for both dust and noise. As 
noted above, the Contractor will be obliged to design and 
implement specific mitigation measures to ensure that all the 
帥tablished criteria are met, drawing upon the advice provided 
in the DEJA. 

Noted 

Up∞mnmdpDeeRIxetttyhioednpeov時ef間lhonpetmmceoinlnm tss truction plans, the construction ofthe cannot commence untH after the 
ωthemm p ion of the railway construction works.Impacts from 

property developments are 結合essed under the relevant 
planning applications. 

The MTRC have a疇的路桂魚at it is their understanding that no 
batchin話 plants will 忌紛 紛?這ired on site for the TKE 
ωnstruction works. 

Thecurrent 帥的US of the box tunnel wíll be checked and the 
para revi甜d accordingly. 

Noted. 



.. 民1 Departmenl Reference Comments Consultants' Respor總彎

13 DPO SKI (Sai Kung General The EIA replnodrt 1assumed that the tsstaibociiant話iodnehpaos t will be heateciMYau Noted. 
Office) F Lung τ51O10EI1g1:sd aayn -eed a deci紋。n on its location has not yet been made. 
6 Novernber 1996 altemative depot site be identified，給Y in Tseung Kwan 0 , 

a supplementary EIA will be required to as純ss its environrnental 
irnpact. 

Specific Area 56 is reserved for the development of both a clinic and Noted, the text will be arnended as advised. 、'、

Para 2.4.4 and govemrnent offices, whìle Areas 65.and 67 are for PSPS. 
τable 2.4b 

Para 2.7注 lt isenvisaged thatbts of construction works in h vathriaot uos f ptahre ts MoTf R The Consultants recognise that a full assessment of cumulative 
Tseung Kwan 0 will take pJace concurrentJy wit impacts 知 necessary. However, the detaHs of other works in 
construction. A rnore detai!ed analysis on the cumulative irnapct is terms of locations, activities and timetable are not yet available 
required and it is unsatisfactory to leave the Îssue to the future and cannot, therefore, be induded in this DEIA. τheMTRC 
contractor. will mquire the contractor, usins stzitabily igqhut alified staff, to 

reasse側 the findings of the DEIA in the light of the then 
avaHable information and to develop hís own effective 
mitigation measures before he is permitted to start 

constmdior1.This willpbry oavtitdee mmpotirne g atpo persotpimriaatte e zmitigation 
than could be achieved bv attemotme: to estimate curnulative 
impacts at this stage. 

Chapter 7 The assessment only focusses on the visual impact of the MTR The TKE vent shafts have been included in the assessment as 
station and its alignme川， but fails to include that of the mas念 transit they are an integraI part of the station structures. The above 
vent shafts and other structures above ground level. Please note that dgriosclZuEsE4sesdt. ructure over the aiignzzlent north of HMWHau is also 
"mass transit vent shaft and/or other structure above ground level 
other than entrances" 知 a column 2 use in almost all zones in the 
approved Tseung Kwan 0 OZP and p)anning permission from the 

6 

Town Planning ßoard ís requíred for its constructioJ1. 

Please note 1 have no cornment on Volume 111: EM&A Manua l. Noted. 
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No. Department Refererice Comments Consultants' Response 

14 AFD, K W Cheung Section 6.2.5 In the last sentence "ln additíon … relevant to" 治 incomplete and Noted, the text will be amended as a這vised.
4 November 1996 irrelevant to the Ordinance mentioned. It should be 吐e!eted.

Section 6.3.12 Does the "5aí Kung area" mentioned in this Section include the study The Sai Kung area mentioned do仰 include Tseung Kwan 0 , 
areas in Yau Tong and T!'ieung Kwan O? 15 there any information the pspecies was not identifìed in the Yau Tong area. Ecologist給
regarding the dístribution of the tWQ protecte這 plants outside Sai at HKU have advised that both of the specie俗 mentioned in the 
Kung area. . report are not uncommon 趴 grassland and low scruò land on 

granitic rock in HOEWKong, paiatthteroEn ughh avne obteeeEEn itorial州wide
studies on their distribution oattern have been conducted. 
Observations have been reported in Kowloon Peak, Ma On 
Shan, Lantau Island and Lamma Js1and. 

Section 6.4.3, In selecting plant for replanting, factors such as toughness, Noted. The lí討 provided w的 intended as a general reference 
fifth bullet survival rate，叩mpatibility with the surrounding, availability of for the land終caping program, the text w i1l be amended to 
poínt seedlings, etc should be consid.ered. The reference quoted is a inclu社e recommendations for the use of selection matrices by 

general reference only and not related to the 綜election of plant species the Landscape Architects. 
for replantin仔 It would be more appropriate to refer to references 
with proper plant selection matríces. 

R9T Vo l. III As the captioned report dealt with the monitoring of air quality and Noted. 
noise impact, I have no comme肘，

15 RSD, BChan Please be informed that this Department has no further comment on Noted. 
7 November 1996 the captioned report 
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No. Department 

1. EPD/21 July 97 

2. TD/Stella 
Ip /18 July 97 

Referen c:e 

的 in Annex (10) 如
器P1/G/72

τBCR2/2/1016/那(學
7) Pt.9 

' 

士;71 (竺; 佇士1 些三t=i 亡了三 亡

Response to Comments 
Feasibílity Stltdy & Preliminary TKEIQBE (Draft DEIAReport) 

Commenls Consulta泌帖I Response 、，如

Para 2.5.38 

A typo was found in the newly added para. The last one of the two Noted, the text will be amended as advi閥d.

new paras. should be read as "The main source of fugitive …A 
re吋 uctìon ìn the number of concrete mixer trucks from two to one 
per hour ,.,.. • Para 3.4.51 

para 3.4.51 

γhenoi間 levels for modern breakers, modern saw, kick ripper, Noted, the text will be amended 削 advised.

baguernstt inshg osuylsd termef,ecr rtuo shSPerL -, pipe jacking and non, expiogive chmnicai 
at 7 rn. 

oara 3.4.59 

In the r的pon紋的 to comments given ìn your fax of4.1l.97 (ref. Noted, the text will be revised as requested. 
C1365\46713\CONSUL T), ít is stated that 市
pla叫 operation rnay be necessary during examÍI油tion periods if 
these coìncide with the noisiest construction phases弋 Thisshould
be c1制rly spelt out in report. 

para 3.3.1 

Replace "Po Chiu Çollege" by “both schooIs" ín Line 5. The text will be amended as advised. 

para 氛是.59

To be deleted sìnce SAP will need to be demo1ished anyway. Noted. 

para 4，ι21/4.4.22 

To be revised/ deleted as appropria胎 ìn view of the latest Noted. 
development in Y削1 Tong. 
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No. Department Reference Comments Consultanls' Response 

3. EPD/Terence f( ) in Annex (5) to 
I xefer to the pmposed revisions to the tTchoKe nE avleDterEsranIA tazotDin ve rtaodfdt eaFpy mot aIsl n iR區leisFPOhOrt Et 

All references to a depot at Yau Tong Bay will be deleted. 
Tsang/l7 July EPl/G/72 enclosed in you fax and our telephone 
97 。f recent development with respect to 

the TKE, pl紛紛紛紛 delete all the references made in the report to Y恥主
Tong Bay depot and its associated reclamation. 

In the I的t paragraph under the headíng of Sai Tso Wa l1 Lal1dfill, The conclusions of the interim QRA will be inc1uded. 
" 、

pl帥侃 indude a summary of the condusion of the interim QRA and 
the recommendations. 

4. HyD/Lui Tat RD 6/2/6 My comments on tlw amended pages of the above.mentioned are: 
Ming/21 July 
97 a. Para 3.3.1 refers. The TKE construction works w i1l require the Noted. 

resumption of both schoo峙I i.e. PO Chiu College and St. 
Antonius Primary School. 

b. Para 3.4.的冊fem.St Antonius Primaroy f School wiii be Noted. 
relocated prior to the commencement of TKE construction 
work. 

c. Proposed revised pthareaE s to mplMe paras 生莓.21 and 4.4.22 Noted. 
refer. As noled in the first paragraph of your MU晨，血泊

. project wíll entail no redam討ion in Yau Tong Bay in the light 
。f MTRC's recent decisíon to relocate the railway depot to 
Tseung Kwan 0 south. 

「 BRM may not be aware of MTRCs curhr"ewnet sptwroaprohsadi weahricoh f hag now The minor acfhfeacnt gte hie n fitnh4 e iocationof Yau Tong Station wi!l not 
shifted Yau Tong Statíon slightly north-westwards clear of the Cha materially affect the findings of the DEIA. 
K wo Ling Road. Therefore, it may be prudent to 帥k ífERM has 
satisfied hÎmself that this shifting Yau tong Station north-west 
would not affect his earlíer findings which were based on the 
assurnption with Yau Tong Station encroaching upon (part of) Cha 
Kwo Ling Road. 
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# 
No. Department Reference Comments Consultants' Response 

5. Planning ( ) in K-C/MTR/2 para 3.3 .1 
Dept/Paulina Y 
LKwan/21 a. Please note thatht e thTe Ka器cc， oProdCinhg i to MTECsiatest proposed lt is not considered necizeirsesd arty o to revise the DEIA as the 
July 97 alígnrnent for the TKE, PO Chiu College ar吋 St. Antonius Contractor will be required to take all changes in the status of 

Prirnary School are required to be dernolished for the sensìtìve receivers into account in preparing the Environmental 
construction of the pr叩os吋 Yau Tong MTR Station. In Mana各ementPlan.

addition, the "G/IC" curn "Open Space" site situated east of • 、

the EHC portal has been agreed by the CPLD for housing 
development to accommodate about 20，∞Ope話。ns. Hence, 
the consultant should be required to revise the report with 
due regards to the latest changes in the planning context in 
Yauτong Area ‘ 

b 1 gather that both the Iayout and developrnent phasing of the Please see previous comment. 
Ko Chíu Road and Yau T ong Estates Redevelopment have 
已een revised. The consultant終 are a忌的悅d to confirm with D 
of H whether the conclusions on Yau Tong Estate are still 
valid. 

ι WSD/MT (11) in WSD/MSE As advised by the Director of Environmental Protection in his Noted. 
Tse/立1 July 會? 174是/1343/何抖.3 memoof 扭扭Iy 1997 ref. Annex(10) to EP lIGI沌， the original 

proposal to locate the depot in Y飢1 Tong would no longer be 
pursued and that there would be no reclamation works in the Yau 
Tong Bay under the captíoned project. Under the such 
drcumstance, I have no objection to the endorsement of the above 
Drat Final Report. .1-
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