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1 INTRODUCTION 

1.1 Background 

1.1.1 The Tuen Ma (TME) Extension (hereinafter referred to as the “the Project”) is one of 
the seven recommended railway schemes in the Railway Development Strategy 2014 
(RDS-2014). The Project will extend the West Rail Line (WRL) from Tuen Mun Station 
(TUM) southwards by about 2.4 kilometres, including the provision of an elevated 
intermediate station at Tuen Mun Area 16 (A16) near the Tuen Mun Swimming Pool 
and a new station along Wu King Road near Tuen Mun Ferry Pier (i.e. Tuen Mun South 
Station (TMS)).   

1.1.2 The Project will enhance railway access to the community south of the Tuen Mun town 
centre, through its serving the community south of the current Tuen Mun town centre, 
near Nerine Cove, The Sea Crest, Wu King Estate, Pierhead Garden, Richland Garden, 
Siu Hei Court, Yuet Wu Villa and Tuen Mun Ferry Pier.   

1.1.3 The Project is situated on reclaimed land and Tuen Mun River. Based on previous 
geological investigation (GI) records, sediment is expected within the Project area and 
maybe encountered during the excavation works under the Project.  

1.1.4 AECOM Asia Co. Ltd. (AECOM) was commissioned by the MTRCL to undertake the 
Environmental Impact Assessment (EIA) study under Consultancy Agreement 
No. C1502 and is responsible to conduct sediment quality assessment. 

1.2 Objective of this Plan 

1.2.1 In accordance with Clause 3 in Appendix E of the EIA Study Brief (No. ESB-332/2020), 
the Applicant shall identify and estimate dredging/excavation, dredged/excavated 
sediment/mud transportation and disposal activities and requirements.  Potential 
dumping ground to be involved shall also be identified.  Appropriate field investigation, 
sampling and chemical and biological laboratory tests to characterise the 
sediment/mud concerned shall be conducted.  The ranges of parameters to be 
analysed; the number, type and methods of sampling; sample preservation; chemical 
and biological laboratory test methods to be used shall be agreed with the Director of 
Environmental Protection (DEP) (with reference to section 4.4.2(c) of the Technical 
Memorandum on the Environmental Impact Assessment Process) prior to the 
commencement of the tests and document in the EIA report for consideration. 

1.2.2 This Sediment Sampling and Testing Plan (SSTP) is to present the above sediment 
sampling and testing requirements according to Clause 3 in Appendix E of the EIA 
Study Brief for DEP agreement.  The SSTP is prepared with reference to the Practice 
Note for Authorized Persons and Registered Structural Engineers No. 252 – 
Management Framework for Disposal of Dredged / Excavated Sediment (PNAP No. 
252 (ADV-21)).  Findings from the sediment sampling and testing exercise will be used 
to assess the waste management implications associated with the sediment 
dredging/excavation under the EIA Study.  

1.2.3 It should be noted that to fulfil the requirements under the Dumping at Sea Ordinance 
(DASO), a separate SSTP may need to be submitted to EPD for agreement for the 
application of the dumping permit.  Furthermore, the rationale for sediment removal 
should also be provided to the Secretary of Marine Fill Committee (MFC) for agreement 
in accordance with ADV-21. 

1.3 Structure of Plan 

1.3.1 Apart from this introductory section, the other sections of the SSTP are as follows: 
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• Section 2 presents the guidelines and criteria for the sediment assessment; 

• Section 3 describes the proposed sediment excavation works and the existing 
sediment quality; 

• Section 4 discusses the sediment sampling plan; 

• Section 5 discusses the laboratory analysis requirements; and 

• Section 6 presents the conclusion. 
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2 ENVIRONMENTAL GUIDELINES AND CRITERIA 

2.1 General 

2.1.1 The ADV-21 sets out the procedure for seeking approval to and the management 
framework for marine disposal of dredged/excavated sediment.  It outlines the 
requirements to be followed in assessing and classifying the sediment and explains 
the marine disposal arrangement for the classified material.  Based on the ADV-21, 
there are 3 types of disposal options for dredged/excavated sediments.   

• Type 1 - Open Sea Disposal or Open Sea Disposal in Dedicated Sites; 

• Type 2 - Confined Marine Disposal; and 

• Type 3 – Special Treatment / Disposal 

 

2.1.2 According to Appendix C of ADV-21, the management framework of 
dredged/excavated sediment in Hong Kong is implemented under the following three-
tier approach. 

2.2 Tier I Screening 

2.2.1 Tier I screening is a desktop study to review the available information and to determine 
whether the sediment of concern belongs to Category L materials that are suitable for 
open sea disposal.  If there is insufficient information to arrive at such conclusion, Tier 
II chemical screening should be proceeded accordingly. 

2.3 Tier II Chemical Screening 

2.3.1 The Tier II chemical screening is designed to categorise the sediment based on its 
chemical contaminant levels and to determine whether the sediment is suitable for 
open sea disposal without further testing.  Sediment will be assessed according to the 
sediment quality criteria for the classification of sediment as stipulated in ADV-21 and 
as shown in Table 2.1 below. 

Table 2.1 Details of Proposed Sampling Locations 

Contaminants 
Lower Chemical 

Exceedance Level (LCEL) 

Upper Chemical 
Exceedance Level 

(UCEL) 

Metals (mg/kg dry wt.) 

Cadmium (Cd) 1.5 4 

Chromium (Cr) 80 160 

Copper (Cu) 65 110 

Mercury (Hg) 0.5 1 

Nickel (Ni)* 40 40 

Lead (Pb) 75 110 

Silver (Ag) 1 2 

Zinc (Zn) 200 270 

Metalloid (mg/kg dry wt.) 

Arsenic 12 42 

Organic-PAHs (g/kg dry wt.) 

Low Molecular Weight PAHs 550 3160 

High Molecular Weight PAHs 1700 9600 

Organic-non-PAHs (g/kg dry wt.) 

Total PCBs 23 180 
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Contaminants 
Lower Chemical 

Exceedance Level (LCEL) 

Upper Chemical 
Exceedance Level 

(UCEL) 

Organometallics (g TBT/L in Interstitial water) 

Tributyltin* 0.15 0.15 

Remark: 
* The contaminant level is considered to have exceeded the UCEL if it is greater than the value shown. 

 

2.3.2 Sediment will be classified into the following 3 categories based on the sediment 
quality criteria: 

Category L Sediment with all contaminant levels not exceeding the Lower Chemical 
Exceedance Level (LCEL). The material must be dredged, transported and 
disposed of in a manner which minimizes the loss of contaminants either 
into solution or by resuspension. 
 

Category M Sediment with any one or more contaminant levels exceeding the Lower 
Chemical Exceedance Level (LCEL) and none exceeding the Upper 
Chemical Exceedance Level (UCEL).  The material must be dredged and 
transported with care, and must be effectively isolated from the environment 
upon the final disposal unless appropriate biological tests demonstrate that 
the material will not adversely affect the marine environment. 
 

Category H Sediment with any one or more contaminant levels exceeding the Upper 
Chemical Exceedance Level (UCEL).  The material must be dredged and 
transported with great care, and must be effectively isolated from the 
environment upon the final disposal. 
 

2.3.3 Category L and Category H sediment with all contaminant levels at or below the 10 
times the LCEL will require Type 1 and Type 2 disposal respectively.  For Category M 
and Category H sediment with one or more contaminant levels exceeding 10 times the 
LCEL, Tier III biological screening will be required to determine the disposal options. 

2.4 Tier III Biological Screening 

2.4.1 The Tier III biological screening is to identify the most appropriate disposal option for 
Category M (either Type 1 or Type 2 disposal) and Category H sediment with one or 
more contaminant levels exceeding 10 times the LCEL (either Type 2 or Type 3 
disposal). 

2.4.2 Sediment classified as Category M will be subjected to the following 3 toxicity tests: 

• A 10-day burrowing amphipod toxicity test; 

• A 20-day burrowing polychaete toxicity test; and 

• A 48-96 hour larvae (bivalve or echinoderm) toxicity test. 

 

2.4.3 Sediment classified as Category H and with one or more contaminant levels exceeding 
10 times the LCEL will also be subjected to the above 3 toxicity tests but in a diluted 
manner (dilution test).  

2.4.4 Table 2.2 summarises the details of the test endpoints and failure criteria of the 3 
toxicity tests.  The sediment is deemed to have failed the biological test if it fails in any 
one of the toxicity tests: 
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Table 2.2 Test Endpoints and Decision Criteria for Tier III Biological 
Screening 

Toxicity 
Test 

Endpoints 
Measured 

Test Methods Failure Criteria 

10-day 
amphipod 

Survival 

USEPA Standard 
Methods for Assessing 
Toxicity of Sediment-
associated Contaminants 
with Estuarine and 
Marine Amphipods, 1994 

Mean survival in test sediment is 

significantly different (p  0.05)1 
from mean survival in reference 
sediment and mean survival in 
test sediment <80% of mean 
survival in reference sediment. 

20-day 
polychaete 
worm 

Dry 
Weight2 

PSEP Standard 
Recommended 
Guidelines for Conducting 
Laboratory Bioassays on 
the Puget Sound 
Sediments – Juvenile 
Polychaete Sediment 
Bioassay, 1995 

Mean dry weight in test sediment 

is significantly different (p  
0.05)1 from mean dry weight in 
reference sediment and mean 
dry weight in test sediment 
<90% of mean dry weight in 
reference sediment. 

48-96 hour 
larvae 
(bivalve or 
echinoderm) 

Normality 
Survival3 

PSEP Standard 
Recommended 
Guidelines for Conducting 
Laboratory Bioassays on 
the Puget Sound 
Sediments – Juvenile 
Polychaete Sediment 
Bioassay, 1995 

Mean normality survival in test 
sediment is significantly different 

(p  0.05)1 from mean normality 
survival in reference sediment 
and mean normality survival in 
test sediment <80% of mean 
normality survival in reference 
sediment. 

Remarks: 
1. Statistically significant differences should be determined using appropriate two-sample 

comparisons (e.g. t-tests) at a probability of p  0.05. 
2. Dry weight means total dry weight after deducting dead and missing worms. 
3. Normality survival integrates the normality and survival end points, and measures survival of only 

the normal larvae relative to the starting number. 

2.4.5 Category M sediment that fails the biological test will require Type 2 disposal whereas 
Category H sediment that fails the dilution test will require Type 3 special treatment / 
disposal. 
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3 DESCRIPTION OF PROPOSED SEDIMENT EXCAVATION WORKS AND EXISTING 
SEDIMENT QUALITY 

3.1 Proposed Excavation Extent 

3.1.1 The Project extend the WRL from TUM southwards by about 2.4 km, including the 
provision of elevated intermediate station at A16 near Tuen Mun Swimming Pool and 
a new station, TMS, near Tuen Mun Ferry Pier.  At the time of this SSTP, the location 
of the intermediate A16 station is under review.  Based on the current engineering 
design, three alignment options (namely Alignment Option A3, Alignment Option A4 
and Alignment Option C) are being reviewed and are shown in Figure Nos. 
C1502/C/TME/ACM/M61/001, C1502/C/TME/ACM/M61/002 and 
C1502/C/TME/ACM/M61/003 respectively. 

3.1.2 The EIA Study, including the waste management implications assessment, will 
evaluate the environmental impacts arising from the preferred alignment option only.  
However, given that the Project is under a tight programme and the GI works are 
imminent, this SSTP will cover all three alignment options. 

3.1.3 All the proposed three alignment options fall on Tuen Mun River and reclaimed land.  
Based on the geological profile in the area (Annex A refers), underlying marine 
deposits are present in the vicinity of the alignment and stations. The construction of 
the piers and columns for the viaducts and stations under all the alignment options will 
require the excavation of the underlying marine deposits if present. 

3.2 Review of Existing Sediment Quality 

3.2.1 EPD conducts routine monitoring of the bottom sediment quality at 60 stations across 
the territory of Hong Kong waters.  Among these 60 stations, the Tuen Mun Typhoon 
Shelter monitoring station (NS5) is the closest to the Project.  Location of NS5 is shown 
in Figure Nos. C1502/C/TME/ACM/M61/001, C1502/C/TME/ACM/M61/002 and 
C1502/C/TME/ACM/M61/003. 

3.2.2 The sediment quality data at NS5 from 2015 to 2019, as extracted from the latest 
available EPD’s Annual Marine Water Quality Report1, is summarised in Table 3.1.   
As shown in Table 3.1, except for silver, zinc and arsenic, all the levels of metals, 
organic-PAHs and non-organic PAHs were below the LCEL.  For zinc and arsenic, the 
highest levels measured (zinc: 260 mg/kg and arsenic: 14 mg/kg) were above the 
corresponding LCEL but below the UCEL. For silver, the arithmetic mean value 
(1.5 mg/kg) had exceeded the LCEL but below the UCEL and the highest level 
measured (9.7 mg/kg) was above the UCEL. 

  

 
1 Environmental Protection Department, Marine Water Quality in Hong Kong in 2019. 
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Table 3.1 Summary of Sediment Quality Data at EPD Monitoring Station NS5 
(Year 2015 to 2019)1 

Contaminants LCEL UCEL 

Arithmetic Mean 
Concentration 

(Data in Brackets 
Indicate Ranges)2 

Metals (mg/kg dry wt.) 

Cadmium (Cd) 
1.5 4 0.2 

(<0.1 – 0.6) 

Chromium (Cr) 
80 160 35 

(26 – 43) 

Copper (Cu) 
65 110 42 

(26 – 64) 

Mercury (Hg) 
0.5 1 0.09 

(0.05 – 0.12) 

Nickel (Ni)  
40 40 19 

(14 – 24) 

Lead (Pb) 
75 110 49 

(31 – 68) 

Silver (Ag)  
1 2 1.5 

(0.3 – 9.7) 

Zinc (Zn) 
200 270 160 

(98 – 260) 

Metalloid (mg/kg dry wt.)    

Arsenic (As) 
12 42 9.9 

(7.8 – 14) 

Organic-PAHs (µg/kg dry wt.)    

Low Molecular Weight PAHs3 
550 3160 180 

(90 – 340) 

High Molecular Weight PAHs4 
1700 9600 110 

(35 – 200) 

Organic-non-PAHs (µg/kg dry wt.)    

Total PCBs5 
23 180 18 

(18 – 18) 

Organometallics (µg TBT/L in interstitial water)  

Tributyltin 0.15 0.15 N/A6 

Remarks: 
1. Data extracted from EPD’s Marine Water Quality in Hong Kong in 2019. 
2. Underline value denotes the contaminant level exceeds the LCEL but below the UCEL.  

Bold value denotes the contaminant level exceeds the UCEL. 
3. Low molecular weight polyaromatic hydrocarbons (PAHs) include 6 congeners of molecular weight 

below 200, namely: Acenaphthene, Acenaphthylene, Anthracene, Fluorene, Naphthalene and 
Phenanthrene. 

4. High molecular weight polyaromatic hydrocarbons (PAHs) include 10 congeners of molecular 
weight above 200, namely: Fluoranthene, Pyrene, Benzo(a)anthracene, Chrysene, 
Benzo(b)fluoranthene, Benzo(k)fluoranthene, Benzo(a)pyrene, Dibenzo(a,h)anthracene, 
Benzo(g,h,i)perylene and Indeno(1,2,3-cd)pyrene. 

5. Total PCBs results are derived from the summation of 18 congeners. If the concentration of a 
congener is below report limit (RL), the result will be taken as 0.5xRL in the calculation. 

6. Sediment quality data not available. 
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4 PROPOSED SEDIMENT SAMPLING PLAN 

4.1 Proposed Sampling Locations 

4.1.1 As discussed in Section 3, given the presence of sediment in the Project area, 
sampling locations are recommended along the proposed viaducts and elevated A16 
/ TMS stations.  As contaminants exceeding the LCEL / UCEL were identified in the 
EPD monitoring data, a 200m x 200m sampling grid arrangement with reference to the 
memo “Control Measures for Management of Dredged/Excavated Contaminated 
Sediment” issued by Development Bureau (ref: 0 in DEVB(W) 515/83/04) (Annex B 
refers) would be suffice.  However, in order to refine the sediment profile and quantities 
estimation, a more stringent 100 x 100m sampling grid arrangement, as recommended 
in ADV-21 for expected high sediment contamination level, is proposed. 

4.1.2 From the above, a total of 32 sediment sampling locations are proposed within the 
reclaimed land area and Tuen Mun River.  Due to site constraints (e.g. road traffic / 
existing structure), some of the sampling locations are proposed to be shifted to nearby 
footpaths or vacant areas but are all well within the corresponding sampling grids. The 
sampling locations for land-based and river-based sediment with Hong Kong metric 
grid coordinates are shown in Table 4.1 below and in Figure Nos. 
C1502/C/TME/ACM/M61/004 and C1502/C/TME/ACM/M61/005 respectively. 
Furthermore, if biological screening is required, grab sample will also be collected from 
EPD’s routine sediment monitoring station PS6 at Port Shelter (E850234, N820057) 
as the reference sediment sample.  

Table 4.1 Proposed Sediment Sampling Locations 

Sampling ID 
Sampling 
Method 

Sampling Depth Coordinates1 

Easting Northing 

Reclaimed Land Area 

1530-TME-EDH117 

Borehole 
Drilling 

Top of marine deposit, 
0.9m down, 1.9m 
down, 2.9m down, 

thereafter 3m to 1m 
below the marine 

deposit layer 

814464.5 826002.7 

1530-TME-EDH215 814507.0 826046.4 

1530-TME-EDH114 814536.1 826156.8 

1530-TME-EDH213 814558.3 826250.2 

1530-TME-EDH227(P) 814591.8 826365.7 

1530-TME-EDH111 814614.0 826447.1 

1530-TME-EDH210(P) 814629.3 826547.4 

1530-TME-EDH116 814645.2 826619.2 

1530-TME-EDH109(P) 814678.2 826732.1 

1530-TME-EDH315 814747.5 827070.0 

1530-TME-EDH207 814779.5 827140.1 

1530-TME-EDH206 814827.2 827250.7 

1530-TME-EDH306 814886.7 827322.2 

1530-TME-EDH205(P) 814981.1 827404.1 

1530-TME-EDH204 815038.5 827473.0 

1530-TME-EDH203 815076.6 827528.4 

Tuen Mun River     

1530-TME-MEDH116 

Grab and 
Vibrocoring 
/ Borehole  

Drilling 

Riverbed surface, 
0.9m down, 1.9m 
down, 2.9m down, 

thereafter 3m to 1m 
below the marine 

deposit layer 

814699.6 826790.6 

1530-TME-MEDH115 814698.2 826893.3 

1530-TME-MEDH114 814710.5 826993.0 

1530-TME-MEDH113 814726.9 827091.8 

1530-TME-MEDH112 814771.1 827184.5 

1530-TME-MEDH111 814810.2 827278.3 

1530-TME-MEDH110 814896.2 827361.9 
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Sampling ID 
Sampling 
Method 

Sampling Depth Coordinates1 

Easting Northing 

1530-TME-MEDH109 814983.4 827445.2 

1530-TME-MEDH108 815064.9 827536.0 

1530-TME-MEDH107 815112.6 827624.9 

1530-TME-MEDH106 815142.4 827718.8 

1530-TME-MEDH105 815164.3 827817.6 

1530-TME-MEDH117 815187.9 827914.9 

1530-TME-MEDH203 815209.3 828014.6 

1530-TME-MEDH102 815227.3 828107.8 

1530-TME-MEDH101 815247.5 828203.9 

PS6 (Reference)2 
Grab 

Sample 
Seabed Surface2 850234.0 820057.0 

Remarks: 
1 Actual locations subject to fine adjustments on-site 
2 Reference sample will be collected at Port Shelter if biological testing is required. 

4.1.3 The exact sampling locations will be determined on site and subject to fine adjustment 
due to site specific conditions (e.g. locations, presence of foundations, underground 
utilities, delivery pipes and services).  Details of the adjustments, if any, will be reported 
in the EIA Report.  

4.2 Sediment Sampling at Reclaimed Land Area and Tuen Mun River 

Reclaimed Land Area 

4.2.1 Upon determination of the exact sampling locations, a survey will be undertaken to 
measure the Hong Kong Grid Coordinates and metres above the Principal Datum 
(mPD) of the sampling locations.  

4.2.2 Sediment samples will be collected using borehole drilling method.  The borehole will 
be undertaken by means of dry rotary drilling method (i.e. without the use of flushing 
medium) as much as possible. For safety reasons, an inspection pit will be excavated 
down to 1.5m below ground level (m bgl) to inspect for underground utilities at the 
proposed borehole locations. 

4.2.3 Undisturbed samples using U100 sampler (made of stainless steel or other appropriate 
materials) will be collected at depth where marine sediments are firstly encountered 
and samples will be taken at that particular depth (i.e. level of marine deposit), 0.9 m 
down, 1.9 m down, 2.9 m down and then every 3m down to the borehole termination 
depth. The depth of sediment sampling will be terminated at least 1m below the base 
of marine sediment. Sufficient amount of sediment sample will be taken for both 
chemical and biological testing. The undisturbed samples will be sealed up with tightly 
fitting rubber caps and duct-taped in place. Each sample will be clearly labeled ‘top’ 
and ‘bottom’ and with sample identity (e.g. station number, sample depth, sampling 
date and time, together with full description of the sample). 

Tuen Mun River 

4.2.4 Sediment samples will be collected by means of grab sampling at the riverbed level 
and borehole drilling or vibrocoring method for the vertical sediment profiles below. 
Borehole drilling and vibrocoring should terminate at least 1 m below the bottom of 
marine deposit layer. 

4.2.5 Prior to sampling at each location, the sampling location will be set out with the aid of 
a differential global positioning system (DGPS) or equivalent device. After setting out, 
the water depth and river levels, in metres below the Principal Datum (mPD), will be 
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measured. 

Grab Sampling 

4.2.6 Surface sediment will be taken by a closed grab sampler.  The surface sediment 
samples will be recovered on site and placed in laboratory-provided clean high-density 
polyethylene containers, wide mouth borosilicate glass bottles with Teflon lined lids or 
other appropriate containers and sealed to prevent leakage.  Only new or pre-cleaned 
sample containers will be used to hold the sediment samples.  The containers will be 
labelled with station number, sample depth, sampling date and time, together with full 
description of the sample. 

Borehole Drilling 

4.2.7 Undisturbed samples using U100 sampler (made of stainless steel or other appropriate 
materials) or other appropriate sampler will be collected at the top level of marine 
sediments and samples will be taken at that particular depth (i.e. top level of marine 
deposit), 0.9 m down, 1.9 m down, 2.9 m down and then every 3m down to the 
borehole termination depth.  Sufficient amount of sediment sample will be taken for 
both chemical and biological testing. The undisturbed samples will be sealed up with 
tightly fitting rubber caps and duct-taped in place. Each sample will be clearly labeled 
‘top’ and ‘bottom’ and with sample identity (e.g. station number, sample depth, 
sampling date and time, together with full description of the sample). 

Vibrocoring 

4.2.8 Vertical profiles of sediment samples will be taken continuously by means of 
vibrocoring, from top level of marine deposits, 0.9 m down, 1.9 m down, 2.9 m down 
and thereafter every 3 m to the bottom of the termination depth.  The vibrocore sample 
should be sub-sampled and cut on-site into sections. The top levels of the sub-samples 
should be top level of marine deposits, 0.9 m down, 1.9 m down, 2.9 m down and then 
every 3 m to the proposed termination depth. Both cut ends of each vibrocore sub-
sample will be sealed up with tight fitting rubber caps and duct-taped in place. Each 
sub-sample will be clearly labelled ‘top’ and ‘bottom’ and with sample identity (e.g. 
station number, sample depth, sampling date and time, together with full description of 
the sample). 

Strata Logging  

4.2.9 Strata logging for boreholes should be undertaken during the course of drilling/digging 
and sampling by a qualified geologist. The logs should include the general stratigraphic 
description, depth of soil sampling, sample notation and level of groundwater (if 
encountered). The presence of rocks/boulders/cobbles and foreign materials such as 
metals, wood and plastics should also be recorded. 

Decontamination Procedures 

4.2.10 All equipment in contact with the sediment should be thoroughly decontaminated 
between each excavation, drilling and sampling event to minimize the potential for 
cross contamination. The equipment (including drilling equipment and sediment 
samplers) should be decontaminated by steam cleaning or high-pressure hot water jet, 
then washed by phosphate-free detergent and finally rinsed by distilled water. 

 

4.3 Sediment Sampling at Port Shelter 

4.3.1 Prior to sampling, the sampling location should set out with the aid of a differential 
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global positioning system (DGPS) or equivalent device. After the setting out, the depth 
of water or the seabed surface level, in metres below the Principal Datum (mPD), 
should be measured. 

4.3.2 Surface sediment will be taken by a closed grab sampler at EPD’s routine marine 
sediment monitoring station PS6 at Port Shelter (E850234, N820057) as the reference 
sample.  The grab sampler will be thoroughly washed with seawater prior to each 
sampling attempt. 

4.3.3 The surface sediment samples will be recovered on site and placed in laboratory-
provided clean high-density polyethylene containers, wide mouth borosilicate glass 
bottles with Teflon lined lids or other appropriate containers and sealed to prevent 
leakage.  Only new or pre-cleaned sample containers will be used to hold the sediment 
samples.  The containers will be labelled with station number, sample depth, sampling 
date and time, together with full description of the sample. 

4.4 Sample Size and Sample Handling 

4.4.1 Prior to sampling, the laboratory responsible for analysis should be consulted for the 
particular sample size for chemical / biological testing. According to ADV-21, the 
recommended sample sizes for each parameter and test are as follows. 

Table 4.2 Recommended Sample Size 

Parameters to be tested Sample Size 

Metals and metalloid 0.5 L 

Others 0.5 L 

Biological response 6 L 

 

4.4.2 The sample storage and pretreatment procedure will be in accordance with ADV-21.  
The samples will be stored, transported and maintained at 4°C or lower without being 
frozen in the dark prior to any laboratory testing.  All samples will be packed and 
transported in such manner as to avoid shock, vibration or any other disturbance of 
the samples. Samples will be delivered to laboratory within 24 hours after collection 
and analysed within 14 days of delivery for chemical testing.  The chain-of custody 
procedure will be followed to record the flow of sample handling, from collection of 
samples to delivery of samples to the designated laboratory. 
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5 LABORATORY ANALYSIS 

5.1 Tier II Chemical Screening 

5.1.1 Sediment samples collected will be tested for parameters stated in Table 1 – Analytical 
Methodology in Appendix B of ADV-21.  The parameters to be analyzed, methodology 
used and reporting limits are presented in Table 5.1 below.  

Table 5.1 Chemical Testing Parameters 

Parameters 
Reporting 

Limit 
Preparation Method 

USEPA Method^ 
Determination Method 

USEPA Method^ 

Metals (mg/kg dry weight) 

Cadmium (Cd) 0.2 3050B 
6020A or 7000A or 

7131A 

Chromium (Cr) 8 3050B 6010C or 7000A or 7190 

Copper (Cu) 7 3050B 6010C or 7000A or 7210 

Mercury (Hg) 0.05 7471A 7471A 

Nickel (Ni) 4 3050B 6010C or 7000A or 7520 

Lead (Pb) 
8 
 

3050B 6010C or 7000A or 7420 

Silver (Ag) 0.1 3050B 6020A or 7000A or 7761 

Zinc (Zn) 20 3050B 6010C or 7000A or 7950 

Metalloid (mg/kg dry weight) 

Arsenic 1 3050B 
6020A or 7000A or 

7061A 

Organic-PAHs (g/kg dry weight) 

Low Molecular Weight 
PAHs+ 

55 
3550B or 3540C and 

3630C 
8260B or 8270C 

High Molecular Weight 
PAHs++ 

170 
3550B or 3540C and 

3630C 
8260B or 8270C 

Organic-non-PAHs (g/kg dry weight) 

Total PCBs+++ 3 
3550B or 3540C and 

3665A 
8082 

Organometallics (g TBT/L in interstitial water) 

Tributyltin 0.015 
Krone et al. (1989)* - 

GC/MS 
UNEP/IOC/IAEA** 

Krone et al. (1989)* - 
GC/MS 

UNEP/IOC/IAEA** 

Notes: 
^ Other equivalent methods may be used subject to the approval of DEP. 
+ Low molecular weight PAHs include acenaphthene, acenaphthylene, anthracene, fluorene, 

naphthalene, and phenanthrene. 
++ High molecular weight PAHs include benzo(a)anthracene, benzo(a)pyrene, chrysene, 

dibenzo(a,h)anthracene, fluoranthene, pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, 
indeno(1,2,3-c,d)pyrene and benzo(g,h,i)perylene. 

+++ The reporting limit is for individual PCB congeners. Total PCBs include 2,4' diCB, 2,2',5 triCB, 2,4,4' 
triCB, 2,2',3,5' tetraCB, 2,2',5,5' tetraCB, 2,3',4,4' tetraCB, 3,3',4,4' tetraCB, 2,2',4,5,5' pentaCB, 
2,3,3',4,4' pentaCB, 2,3',4,4',5 pentaCB, 3,3',4,4',5 pentaCB, 2,2',3,3',4,4' hexaCB, 2,2',3,4,4',5' 
hexaCB, 2,2',4,4',5,5' hexaCB, 3,3',4,4',5,5' hexaCB, 2,2',3,3',4,4',5 heptaCB, 2,2',3,4,4',5,5' 
heptaCB, 2,2',3,4',5,5',6 heptaCB (ref: the "summation" column of Table 9.3 of Evaluation of 
Dredged Material Proposed for Discharge in Waters of the U.S. - Testing Manual (The Inland Testing 
Manual) published by USEPA). 

* Krone et al. (1989), A method for analysis of butyltin species and measurement of butyltins in 
sediment and English Sole livers from Puget Sound, Marine Environmental Research 27 (1989) 1-
18.  Interstitial water to be obtained by centrifuging the sediment and collecting the overlying water. 

** UNEP/IOC/IAEC refers to IAEA’s Marine Environment Laboratory reference methods. Interstitial 
water to be obtained by centrifuging the sediment and collecting the overlying water. 

 
 
 



Consultancy Agreement No. C1502 
Environmental Impact Assessment Study for Tuen Ma Extension  

Sediment Sampling and Testing Plan 

 
 13 January 2021 

5.2 Tier III Biological Screening 

5.2.1 In accordance with ADV-21, Tier III biological screening will be necessary for all 
Category M and certain Category H sediment samples in which one or more 
contaminants exceed 10 times of Lower Chemical Exceedance Level (LCEL) as 
identified in the Tier II chemical screening. The methods will follow ADV-21. 

5.2.2 The biological screening will either be conducted on the composite samples or 
individual samples, depending on the category and distribution profile. If composite 
samples are to be tested, they should be prepared by mixing up to 5 samples of the 
same category (M or H) which are continuous in vertical or horizontal profile.  

5.2.3 According to ADV-21, the following three toxicity tests (to be considered as one set) 
will be conducted on Category M sediment and Category H sediment with one or more 
contaminant levels exceeding 10 times LCEL: 

• a 10-day burrowing amphipod toxicity test; 

• a 20-day burrowing polychaete toxicity test; and 

• a 48-96 hour larvae (bivalve or echinoderm) toxicity test. 
 

5.2.4 The species to be used for each type of biological test and the test conditions are listed 
in Table 5.2 below.  

Table 5.2        Testing Species for Biological Screening 

Test Type Species Reference Test Condition(1)(2) 

10-day burrowing amphipod 
toxicity test 

Ampelisca abdita USEPA (1994) / PSEP (1995) 

Leptocheirus plumulosus USEPA (1994) 

Eohaustorius estuaries USEPA (1994) / PSEP (1995) 

20-day burrowing polychaete 
toxicity test 

Neanthes arenaceodentata PSEP (1995) 

48-96 hour larvae (bivalve or 
echinoderm) 
toxicity test 

Bivalve: 
Mytilus spp. 
Crassostrea gigas 

PSEP (1995) 
Echinoderm: 
Dendraster excentricus 
Strongylocentrotus spp. 

Remarks:  
(1) U.S.EPA (U.S. Environmental Protection Agency) 1994.  Methods for assessing the toxicity of 

sediment-associated contaminants with estuarine and marine amphipods.  Office of Research and 
Development. U.S. Environmental Protection Agency, Cincinnati, OH. EPA/600/R94/025. 

(2) PSEP (Puget Sound Estuary Program) 1995. Recommended guidelines for conducting laboratory 
bioassays on Puget Sound sediments.  

 

5.2.5 Category H sediment with one or more contaminant levels exceeding 10 times LCEL 
should also be subjected to the above three toxicity tests but in a diluted manner 
(dilution test). 

5.2.6 All biological tests should be conducted by accredited laboratories and include 
appropriate quality assurance / quality control such as negative control and positive 
control. Samples of reference sediment will also be tested.  

5.2.7 Additional ancillary parameters including moisture content, grain size, total organic 
content (TOC), ammonia and salinity of pore water should also be tested on the 
composite and reference samples. The ancillary test will provide necessary information 
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on the general characteristic of the sediment. Test organisms will be selected based 
on their application limits for sediment grain size and porewater salinity.  If the ammonia 
concentration in the overlying water of the test system is ≥ 20 mg/L, purging of 
sediment is required.  This is performed by replacing the overlying water at a rate of 6 
volume replacements/24 h for 24 hours, and repeated once only if the ammonia level 
still exceeds 20 mg/L. 

5.2.8 Sediment samples will be thoroughly homogenized prior to initiation of any tests to 
minimize variance among test replicates.  Debris and indigenous organisms present in 
the sediment will be removed beforehand so that neither false positive results (due to 
presence of predatory species) nor false negative results (from indigenous species 
that are taxonomically similar to the test species) will be generated. 

5.2.9 The samples should be promptly analysed with maximum holding time of 2 weeks for 
chemical test and 8 weeks for biological test. 

5.3 QA/QC Requirements 

5.3.1 All tests will be conducted by laboratories accredited by Hong Kong Laboratory 
Accreditation Scheme (HOKLAS) or, in case of overseas laboratories, by equivalent 
accreditation for these tests. 

5.3.2 For chemical screening, the following QC plan will be implemented for the laboratory 
testing: 

• Method Blank; 

• Duplicate (at 5% level i.e. one for every 20 samples); and, 

• Matrix Spike (at 5% level i.e. one for every 20 samples). 

5.3.3 The proposed data quality objectives are shown in Table 5.3. 

Table 5.3 Data Quality Objectives for Chemical Screening 

Quality Controls Acceptance Criteria 

Method Blank Less than method detection limit (MDL) 

Duplicate Agree within ±25% of the mean of duplicate results 

Matrix Spike Agree within ±25% of the recovery of spike concentration 

 

5.3.4 For biological screening, negative and positive control should be included as 
appropriate quality assurance/quality control. 
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6 CONCLUSION 

6.1.1 The proposed alignment options for the Project fall on Tuen Mun River and reclaimed 
land.  Based on the geological profile, underlying marine deposits are present along 
the alignment and stations.  The construction of the piers and columns for the viaducts 
and stations would require excavation of the underlying marine deposits if present. 

6.1.2 This SSTP presented the sampling and testing requirements for the abovementioned 
marine deposits according to Clause 3 in Appendix E of the EIA Study Brief.  A total of 
32 sediment sampling locations, with reference to ADV-21, are proposed along 
different alignment options.  Findings from the sediment sampling and testing exercise 
will be used to assess the waste management implications associated with the 
sediment dredging/excavation under the EIA Study.  
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Geological Profile Near the Proposed Alignment Options 
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	1.3.6 The Base Scheme developed in the Interim Stage with only one terminus station at Tuen Mun South is similar to the RDS-2014 “RDS Scheme” except for the section of alignment between TUM Station and Area 16 where it runs parallel to the east bank o...
	1.3.7 Included in the Technical Proposal is a description of “TMS Scheme” with an identical alignment and design to the ‘Proposed Scheme’ except without the intermediate A16 Station. A Technical Note was prepared on the TMS Scheme and is included in A...
	1.3.8 A Technical Note was also prepared to highlight the main differences between the Proposed Scheme, TMS Scheme and RDS-2014 RDS Scheme in light of the latest technical and planning information from the Corporation’s comprehensive Technical Study. ...
	1.3.9 The stabling requirements for the EWC were also reviewed and are influenced by the future Hung Shui Kiu (HSK) Station and Northern Link (NOL) recommended in RDS-2014. Options for stabling along the TMS Extension were concluded and documented in ...
	1.3.10 Further review was conducted on the reprovisioning sites of the Tuen Mun Swimming Pool and a separate Technical Note was prepared on the “Optimised Sports Complex” with the swimming pool co-located on the site of the sports ground in Area 16. T...
	1.3.11 The scheme development of the TMS Extension leading to the Proposed Scheme documented in the Technical Proposal to Government is presented in Chapter 2.

	1.4 Scope of this Report
	1.4.1 In accordance with the Scope of Services, the Consultant is required to produce a series of reports during the course of the Assignment. The Final Report summarises all the assumptions, findings and conclusions of the entire Study for all discip...
	1.4.2 This Final Report contains adjustments and cross-referencing to these Technical Notes as well as re-visiting the cost, programme, risk and land issues where they are applicable. The Final Report includes all necessary materials in sufficient det...

	1.5 Structure of this Report
	1.5.1 The Final Report is organised into the following Sections.
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	2 Scheme development and public suggestions
	2.1 Background
	2.1.1 This chapter presents the scheme development of the TMS Extension since the submission of the Interim Report. Public suggestions received since RDS-2014 and the proposed corridors in Lantau Development Advisory Committee (LanDAC) are also record...

	2.2 Value Engineering and Scheme Development
	2.2.1 A Value Engineering (VE) Workshop was held on 5 May 2016 and took the form of an Interim Presentation. The presentation/workshop provided an opportunity to carry out value engineering on the proposed schemes to ensure that the designs yield the ...
	2.2.2 The design/options presented for the various elements of TMS Extension design included:
	2.2.3 The evaluation of options and key actions from the VE Workshop are recorded in Appendix A and listed in Table 2.1. The following recommendations were agreed which would then be used to develop the “Proposed Scheme” in the Final Report:
	2.2.4 The Project Brief required the Corporation to consider locations of the alternative or additional stations from the public during the public engagement exercise of the Review and Update of the Second Railway Development Study (RDS-2U) and therea...
	2.2.5 With reference to the Public Engagement Report of RDS-2U, the general public, especially Tuen Mun South residents, supported the early implementation of the TMS Extension and considered it was suitable to extend the WRL along Tuen Mun River Chan...
	2.2.6 In addition, the Government has received further public suggestions on the TMS Extension since the announcement of RDS-2014.  As it is important to build consensus in the community in order to take forward railway development, these suggestions ...

	2.3 Long Term Railway Corridor
	2.3.1 As part of the technical study, a high-level review was conducted to explore whether there are interface requirements between the proposed Strategic Traffic and Transport Infrastructure Concept for Lantau Development (as recommended by the LanDA...
	2.3.2 The conceptual plan indicates that the long term railway corridor connects Tuen Mun area to North Lantau via the Hong Kong Boundary Crossing Facilities (HKBCF) of the Hong Kong –Zhuhai-Macao Bridge (HZMB). Possible landing / connecting points an...
	2.3.3 With due considerations of the constraints imposed by Tuen Mun-Chek Lap Kok Link, the depth of sub-sea tunnel and the existing buildings/ structures in the vicinity, a station on Wu King Road is unlikely to be feasible unless reclamation is prov...
	2.3.4 Since the alignment of the future Lantau Corridor is yet to be determined, there are no enabling works identified under the TMS Extension although some spatial provision has been allowed at TMS Station for a possible pedestrian interchange conne...
	2.3.5 It shall be noted that this part of LanDAC railway corridor from HKBCF to Tuen Mun shares similarity with the Domestic Spur Line of the Hong Kong-Shenzhen-Western Express Line (WEL) that the Government put forward in the public consultation duri...
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	3 TRANSPORT PLANNING
	3.1 Patronage Forecasts
	3.1.1 The patronage forecasts for the TMS Extension have been prepared based on the planning data in 2014-based TPEDM and used for station sizing in this Study. (NEX/1051 Model ID 36MTR14B_mvAF_TA_PHF for “TMS + A16” Scheme and NEX/1051 Model ID 36MTR...
	3.1.2 Two schemes have been considered when preparing the patronage forecasts, generating different passenger demand and movements at the stations.  These schemes include:
	3.1.3 As mentioned above, the Proposed Scheme has also taken account of the additional population of 16,000 assumed to be accommodated in the potential railway topside development at Area 16.  However, as the topside development is a preliminary propo...
	3.1.4 Table 3.1 below shows the EWC AM peak critical link flow in 2031 and 2036 under different scenarios.  This link flow at the critical section of Kam Sheung Road (KSR) – Tsuen Wan West (TWW) is expected to increase by 2,800 passenger per hour per ...
	3.1.5 Tables 3.2 to 3.5 show the 2031 weekday station in/out flows of TMS Station and A16 Station under the different schemes.
	Table 3.2  TMS Station 2031 In/ Out Flows – Weekdays
	3.1.6 The AM and PM peak hour flows for different schemes in 2031 and 2036 are provided below in Tables 3.6 to 3.13.
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	4 railway operations
	4.1 Introduction
	4.1.1 This chapter outlines the operating requirements for the proposed TMS Extension. In essence, these principles have been put forward in accordance with the following key objectives:

	4.2 Service Level and Fundamental Operational Concept
	4.2.1 The existing WRL will join the existing Ma On Shan Line (MOL) to form the EWC under the Shatin to Central Link (SCL) project.
	4.2.2 The WRL is a heavy capacity urban-type line with a total route length of about 35.4 km and 12 stations. It currently operates conventional 7/8-car consists at frequencies up to 28 trains per hour per direction (tphpd). Since January 2016, 7-car ...
	4.2.3 The trains can operate with a top speed of 130km/h, and generally operate terminal to terminal adhering to all stops.
	4.2.4 The EWC will comprise the WRL, MOL, and the SCL section from Tai Wai (TAW) to HUH, forming a 57km rail line from Wu Kai Sha (WKS) to TUM.  The total number of stations will become 27 and the journey time between WKS and TUM is around 72 minutes....
	4.2.5  Other existing interchange arrangements on the WRL and MOL will be maintained for the EWC.
	4.2.6 Apart from operating a train service between WKS and TUM, a long and short loop train service pattern during peak hours of future EWC will also be adopted with 1 out of 3 trains turning back at City One (CIO) Station, i.e. TMS-WKS : TMS-CIO in 2...

	4.3 Train Service
	4.3.1 The TMS Extension will operate at the same service frequency as the EWC with ultimate capacity at 28 tphpd (i.e. headway of 2.14 minutes) which is based on the perceived permitted capacity in the Tai Lam Tunnel.
	4.3.2 The simulated journey time for the TMS Extension is summarised in Table 4.2.  The station dwell time is assumed at 32 seconds for intermediate station and 47 seconds for terminal stations.
	4.3.3 The operating hours of MTR’s services in Hong Kong vary by line and station, depending on the location of the station and depot from which the service makes its first and last run.  The TMS Extension will operate the same hours of the day as the...
	4.3.4 The operating hours of the WRL and the Light Rail Line (LRL) extracted from the MTR website is shown in Table 4.3.
	Source: MTR Website: www.mtr.com.hk/eng/getting_around/service_hours.html

	4.4 Fleet Size
	4.4.1 As the round trip time will be increased with the 2.4 km extension to TMS. The fleet size will also need to be increased in order to maintain the same planned headway of 28tphpd.  Based on the ultimate peak-hour headway of 2.14 minutes, 4 nos. o...
	4.4.2 Apart from TMS Extension, the RDS-2014 has also recommended an additional station at HSK on EWC to support the development of the HSK New Development Area.  Should this additional station be added in future, two nos. of additional trains will be...

	4.5 Train Stabling and Maintenance
	4.5.1 The stabling requirements for the EWC will depend on a number of factors including the implementation of the future HSK Station and NOL as recommended in RDS-2014.
	4.5.2 The current intention is to stable and maintain all EWC trains in PHD, HHS, TAD and any additional stabling facility along the EWC route if necessary. Given that there is space reserved in the East Stabling Area at PHD under SCL for future const...
	4.5.3 Table 4.5 summarise the stabling capacity of the EWC facilities, which is 74 nos. of trains in total after constructing the additional stabling berths at the reserve space in PHD East Stabling Area, under the TMS Extension.
	Table 4.5 Summary of Stabling Capacity for EWC
	4.5.4 As shown in Tables 4.4 and 4.5, the whole EWC fleet after implementation of TMS Extension could be stabled in PHD, TAD and HHS.
	4.5.5 As mentioned in para. 4.5.1, with the additional HSK Station, the fleet size will increase to 76 nos. of trains requiring an additional 2 nos. of stabling berths. Given that there is no more additional stabling capacity along the EWC due to site...
	4.5.6 The maintenance capacity at PHD and TAD has been assessed to be adequate to support the 4 nos. of additional trains required for the TMS Extension and no significant modification works are required at these two depots.


	28 (headway = 128 sec)
	Ultimate service frequency (trains per hour, tph) 4
	Headway (weekday) (sec) 2
	171
	- Morning Peak 
	210
	- Evening Peak
	5 - 7
	Average Non-Peak Frequency (weekday) (mins) 1
	PHD, HHS and TAD
	PHD
	Maintenance depot and stabling 2
	EWC
	WRL3
	(Tuen Mun to Wu Kai Sha)
	(Tuen Mun to Hung Hom)
	Speed 2
	130 km/h
	- Maximum
	56 km/h
	- Average 
	7-car (175 metres) 2, 3
	No. of cars per train 2
	8-car (200 metres)
	27
	12
	No. of stations 
	57
	35.4
	Route length (km) 2
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	5 ALIGNMENT
	5.1 Introduction
	5.1.1 This section describes the alignment of Proposed Scheme of the TMS Extension. The development of the Proposed Scheme alignment was assessed during the Interim Stage where a number of variant alignment options were identified, these being develop...
	5.1.2 The Proposed Scheme alignment is an elevated 2.4km extension of WRL(EWC) from the present terminus at TUM Station to the TMS Station, with an intermediate station, namely A16 Station, located at Tuen Mun Area 16 with two stabling sidings reserve...
	5.1.3 Also documented is the ‘Modified RDS Scheme’ without the intermediate station in Area 16.  Without this intermediate station there is no requirement for additional stabling tracks along the EWC and the proposed stabling sidings in Area 16 can al...
	5.1.4 The Proposed Scheme (refer Exhibit 5.1) and Modified RDS Scheme alignments are discussed in the subsequent sections and shown on Figures 5.3 to 5.7 and 5.8 to 5.12 respectively, track schematic is shown below.
	5.1.5 The TMS Extension stations will be designed for 8-car trains for the EWC, unlike the existing West Rail stations. The station referred to are presented in their respective chapters.
	Note: * Modified RDS Scheme has no intermediate station at Area 16.

	5.2 Key Constraints along the Alignment
	5.2.1 Key constraints along the alignment are shown in Figure 5.1 to 5.2. In developing the alignments key considerations have been given to the following:

	5.3 Alignment Standards
	5.3.1 The alignment design standards for the TMS Extension have been based on MTR’s New Works Design Standards Manual (NWDSM). The maximum speed assumed for this railway is 130km/h, the same as the current WRL (EWC). It has not been necessary to amend...
	5.3.2 The key horizontal alignment criteria are summarised as:
	Vertical Alignment Criteria
	5.3.3 The key vertical alignment criteria can be summarised as:
	5.3.4 The length of overrun track beyond the normal (signalled) stopping position is a function of the deceleration achievable by the emergency braking system and the buffer design. Based on the NWDSM, the length of overrun at TMS Station is 90m for a...
	5.3.5 At the end of the line, a turnback facility is required infront of the terminal station, in which case alternate trains would use alternate platforms, or behind in which case, one platform will be used for alighting and the other for boarding.  ...
	5.3.6 Option 1 located the crossover infront of the island platform station.  This option was preferred overall from an operational perspective in terms of passenger convenience and wayfinding as alternative trains can use alternate platforms and pass...
	5.3.7 Option 2 located the crossover behind the station.  It was found that the total length of overrun including the crossover would extend beyond Wu Chui Road, over the existing LRT tracks and into the waterfront promenade.  This arrangement was con...
	5.3.8 Option 3 located the crossover infront of side platform station.  However, as the island platform station arrangement was preferred over the side platform as the terminus station for operational reasons, Option 1 above was carried forward.
	5.3.9 The crossover has been designed with 1-in-13 turnout which imposes a 55km/h speed limit.  Turnouts with a larger radius (and thus longer crossover) will be needed if higher speeds are required through the turnout, but these have not been adopted...

	5.4 Proposed Scheme
	5.4.1 The major interface issues highlighted in the earlier section have been identified along the proposed alignments have largely been resolved. The Proposed Scheme alignment is shown in Figures 5.3 to 5.7.
	5.4.2 The Proposed Scheme alignment leaves TUM Station running parallel to the east embankment along the Tuen Mun River Channel, instead of swinging to the opposite side of the channel near Tin Hau Road in the RDS Scheme.  Straightening the alignment ...
	5.4.3 The Proposed Scheme commences at the end of the WRL (EWC) overrun tracks south of the existing TUM Station at level +20.02mPD. The two single tracks merge shortly leaving the station to form twin track viaducts. The tracks descend at a minimum g...
	5.4.4 The alignment at the intermediate station is governed by a number of operational requirements and interface issues:
	5.4.5  The stabling requirements for the TMS Extension are described in Chapter 4.
	5.4.6 The tracks from A16 Station passes through a number of Temporary Government Land Allocation (TGLA)/ Short Term Tenancy (STT) sites, currently used as site office, open storage, temporary open carpark and Hong Kong Construction Industry Council (...
	5.4.7 The TMS Station is an island platform station with track level at +20.5mPD and track spacing of 16.5 metres. Two existing footbridges (known as “NF99 & NF99A” and “NF98”) which cross Wu King Road clash with the proposed TMS Station and will need...
	5.4.8 The alignment between Area 16 and TMS is governed by a number of operational requirements and interface issues:

	5.5 Modified RDS Scheme
	5.5.1 The Modified RDS Scheme alignment is similar to the Proposed Scheme alignment in both horizontal and vertical profiles except at Area 16 where the alignment skirts around the land area staying within the river channel as there is no intermediate...
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	6 INTERFACES WITH EXISTING / PLANNED INFRASTRUCTURE
	6.1 Introduction
	6.1.1 The infrastructure that the TMS Extension works will interface with can be divided into the following categories:
	6.1.2 The interface between the TMS and the existing and planned infrastructure generally takes one of the three forms:
	6.1.3 The relevant Government departments and private utility companies have been approached in order to obtain information of existing and proposed utilities in the vicinity of the planned railway works.
	6.1.4 The information received from the utility undertakers has been compiled on combined utility drawings which have been produced along the railway.  Figures 6.1 to 6.7 show the combined utilities in relation with the railway work.
	6.1.5 Utilities that will require diversion or modification to enable the construction of the railway have each reference in the text.  The identified potential clash between existing utilities and the TMS structures are summarised in Figure 6.43.
	6.1.6 The following text under Sections 6.2 to 6.6 describe the diversions and modifications that are proposed to major utilities to enable the railway construction. Further site investigation and liaison with relevant utility undertakers is required ...
	6.1.7 Highway infrastructure include footbridges, highway bridges, approach ramps and subways.  Section 6.6 identifies the existing and planned infrastructure, classifies them into risk categories and proposes mitigation measures to overcome any confl...

	6.2 Tuen Mun River Channel
	6.2.1 In the 1970s, due to the development of Tuen Mun New Town, downstream portion of Tuen Mun River had undergone sea reclamation.  The concerned section of the existing Tuen Mun River Channel has a natural river bed and is about 80m wide at TUM Sta...
	6.2.2 As-built drawings of the river training wall, retrieved from the Civil Engineering Development Department (CEDD) archives (refer to Appendix L) show the riverbed along Area 16 at around -3mPD and the height of river training wall is about 6.9m. ...
	6.2.3 The water level is similar to the seawater level due to close proximity to the sea. The water depth of the river in the dry season is about 2.3m – 3.5m. Tidal effect is dominant for this section of channel. The main function served by the Tuen M...
	6.2.4 The presence of the viaduct piers inside the Tuen Mun River Channel will obstruct the flow and affect the hydraulic performance of the channel.  Head loss is induced when the flow passes around the piers and therefore leads to the water level ri...
	6.2.5 As revealed from the simulation results of the hydraulic model established under Tuen Mun and Sham Tseng Drainage Master Plan (TMSTDMP) Study, which was completed in 2002, there would be insufficient freeboard in Tuen Mun River Channel under a 1...
	6.2.6 A detailed Drainage Impact Assessment (DIA) taking into account the latest changes in land use, future developments, and climate change effect and according to ETWB TC(W) No. 2/2006 would be required at next stage.  The DIA may include the updat...
	Operational Phase
	6.2.7 Based on the Proposed Scheme alignment, the total head loss due to approximately 55 nos. of 3 m dia. piers in the river channel is estimated to be in the order of 300 mm according to above-mentioned Bradley’s method.  Based on this preliminary e...
	Construction Phase
	6.2.8 A preliminary construction stage assessment on the drainage impact due to temporary works in the river channel has also been conducted with the following assumptions:
	 Two 15m x 15 m temporary reclamation areas near the embankment of the river channel near Wu Shan Recreation Playground with reclamation level up to +2.5 mPD.
	 Two 200m (L) x 40m (W) reclamation areas along the embankment between TUM Station and Area 16 with reclamation level up to +2.5 mPD.
	6.2.9  The total head loss due to the above works on the Tuen Mun River Channel is estimated in the order of 600 mm.  According to DSD Technical Circular No. 14/2000, for the period of wet season sufficient mitigation measures shall be provided such t...
	6.2.10 To address this possible drainage impact, potential mitigation measures to compensate the headloss induced by the viaduct piers will need to be developed and allowed in cost and programme assessments. These mitigation measures may include:
	6.2.11 Apart from drainage capacity, another critical issue to be address is the allowable working period within the river channel. As defined under DSD TC No. 14/2000 and Practice Note No. 1/2004, the period of the year considered as dry season is de...

	6.3  Storm Water Drainage and Sewerage Infrastructure
	6.3.1 There is an existing multi-cell box culvert aligned beneath the western carriageway of Wu King Road as shown in Exhibit 6.6.  This triple-cell box culvert has internal size of 2500 mm x 2000 mm with an invert levels at around +1.5 mPD and is tid...
	6.3.2 Existing secondary drainage that connect to the box culvert range in size from 1350 mm to 1500 mm diameter lie under the carriage of Wu King Road and Wu Shan Road.  During construction, these secondary drainage pipes may be impacted and temporar...
	6.3.3 There are several existing drainage outlets along the Tuen Mun River Channel (as shown in Exhibit 6.7 and Figures 6.8 to 6.14).  The viaduct piers should be positioned away from the drainage outlet to avoid blockage of the water flow. Also, duri...
	6.3.4 There are existing 750mm dia. pipes and 900mm dia. sewerage pipes associated manholes aligned beneath the carriageway of Wu King Road and Wu Shan Road respectively. The proposed TMS Station and approach viaducts may affect the existing sewerage ...
	6.3.5 In addition, there are two existing cross-river inverted siphons underneath the Tuen Mun River Channel.  One is located at immediate upstream of the footbridge next to Glorious Garden in Area 16 and another one is located next to Tuen Mun Town P...
	6.3.6 The foul water generated from the new railway works and discharged to the public sewerage system include:
	6.3.7 It will be necessary to carry out a Sewerage Impact Assessment (SIA) at the preliminary design to ascertain the impact to the existing sewerage system.
	6.3.8 The existing drainage and sewerage system is shown in Figures 6.8 to 6.14.  The potential clash between TMS and drainage system is preliminarily identified and listed in Figure 6.43. The details are as follows:

	6.4 Water Supply Infrastructure
	6.4.1 There are existing 450 mm dia. fresh water pipes and associated manholes aligned beneath the carriageway of Wu King Road and Wu Shan Road. The proposed TMS station and approach viaducts may affect this existing water supply infrastructure.
	6.4.2 It is intended to protect these water mains from the TMS works, if avoidance is not possible, the freshwater pipes may need to be temporarily or permanently diverted.
	6.4.3 The existing water supply system is shown in Figures 6.15 and 6.21. The potential clash between TMS and water supply system is preliminarily identified and listed in Figure 6.43. The details are as follows:

	6.5 Dry Utility Infrastructure
	6.5.1 There are numerous high voltage power cables, gas mains and telecommunication cables beneath Wu King Road. If they are found to be impacted during construction, diversions of these utilities will be made in stages to enable the construction of t...
	6.5.2 With reference to the information received from CLP, there are a number of 11kV and 132kV cables laid beneath the footpath on both sides of Wu King Road with several crossings over Wu King Road near the intersection at Wu Yuet Road and Wu Shan R...
	6.5.3 11kV and 132kV cables are also distributed along Hoi Wong Road, Tuen Yee Street and the Tuen Mun River Channel. In addition, 11kV and 132kV cables have been laid across the Tuen Mun River Channel, to the west of Tuen Yee Street.
	6.5.4 The detailed locations of existing 11kV and 132kV cables are shown in Figures 6.22 to 6.28. The potential clash between TMS Extension and power cables is preliminarily identified and listed in Figure 6.43. The details are as follows:
	6.5.5 With reference to the information received from HKT and HKBN, the detailed locations of existing telecom cables are shown in Figures 6.36 to 6.42.  A number of existing telecom cables were identified along the TMS alignment and listed in Figure ...
	6.5.6 The potential interface between TMS structures and telecom cables are listed as follows:
	6.5.7 With reference to the information received from Towngas, the detailed locations of existing telecom cables are shown in Figures 6.36 to 6.42.
	6.5.8 There are medium pressure (MP) gas mains (MP300 and MP250) and light pressure (LP) gas mains laid beneath the footpath on both sides of Wu King Road with several crossings over Wu King Road just before the intersection at Wu Shan Road.
	6.5.9 MP gas mains (MP300 and MP250) are also distributed along the Hoi Wong Road and the Tuen Mun River Channel. In addition, MP gas mains have been laid along with the Tuen Mun River Channel and Tin Hau Road.
	6.5.10 The potential clash between TMS and gas mains is preliminarily identified and listed in Figure 6.43. If the piers along Wu King Road affect the MP gas mains, diversion of gas mains may be required.  This needs to be further coordinated with Tow...

	6.6 Highway Infrastructure
	6.6.1 The alignment of the proposed TMS Station and viaducts and will affect several elements of highway infrastructure to varying degrees. The structures include footbridges, highway bridges and approach ramps.  The structures either clash with the a...
	6.6.2 There are three numbers of footbridges crossing Wu King Road and three numbers of footbridges and two numbers of road bridges crossing the Tuen Mun River Channel between Wu Shan Recreation Playground and the existing TUM Station.  The location o...
	6.6.3 The structures affected are classified into three types, relating to the severity of the impact of the railway works:
	6.6.4 Initial classification of the structures is given in Table 6.1, with a brief description of the expected scope of protection works.
	6.6.5 Footbridges, NF98 and NF99&99A would need to be demolished for the station construction and reprovisioned with connections to the TMS station.  The other highway infrastructures would not be affected by the proposed TMS works, as highlighted in ...
	6.6.6 The Southern Footbridge (NF98) spans across Wu King Road and connects the Siu Hei Commercial Centre located at Siu Hei Estate on the eastern side with the Wu King Estate and the Wu King Road northbound bus stops on the western side. This footbri...
	6.6.7 The main decks consist of reinforced concrete beam and slab structure supported on bearings sitting on halving joints of reinforced concrete piers. The maximum span is 14.25m. The roof is a galvanised steel roof. Two staircases and ramps connect...
	6.6.8 The substructures consist of reinforced concrete beams cantilevers off the R.C. pier on both sides to support the ramps or the staircase. Each pier is supported on a pile cap with a group of steel H-piles
	6.6.9 The Central Footbridge (NF99&99A) spans across Wu King Road and connects Wu King Road Garden and Siu Hei LRT station on the eastern side with Wu King Estate on the western side.  This footbridge provides a convenient accessibility for the reside...
	6.6.10 The form of construction is similar to the Southern Footbridge and the main decks consist of reinforced concrete beam and slab structures supported on bearings sitting on halving joints of reinforced concrete piers.  The maximum span is 14.15m....
	6.6.11 The substructure consists of ramps or staircase supported on R.C piers similar to the main structure, each pier is supported on a group of steel H-piles
	6.6.12 The Northern Footbridge (NF100&100A) spans across Wu King Road and connects Tuen Mun Wu Hong Clinic on the eastern side with Wu King Estate on the western side.  This footbridge connects to the footbridge across Wu Shan Road which serves part o...
	6.6.13 The form of construction is similar to the Southern Footbridge and the main decks consist of reinforced concrete beam and slab structures supported on bearings sitting on halving joints of reinforced concrete piers.  The maximum span is 16.35 m...
	6.6.14 The structure form is similar to NF98, NF99&99A.
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	7 TUEN MUN STATION
	7.1 Introduction
	7.1.1 TUM Station is a three-storey above-ground structure supported on columns over the Tuen Mun River, near the Town Park in the centre of Tuen Mun New Town, as shown in the aerial photo (Exhibit 7.1). It is the northern terminus of the WRL and futu...
	Exhibit 7.1  Aerial Photo of Tuen Mun Station
	7.1.2 The station provides convenient interchange with the LRT at the Tuen Mun LRT stop.  A public transport interchange adjacent to the station gives passengers direct access to the station concourse via escalators and stairs.
	7.1.3 The adjacent development site was developed jointly by KCR Corporation and Sun Hung Kai Properties as a shopping centre, known as ‘V City’ and opened in 2012-2013 with a private residential estate above, known as Century Gateway consisting of se...

	7.2 Existing Station Layout and Overrun Tracks
	7.2.1 The station is an island platform type, approximately 370m long and 50m wide and consists of a ground level at +7.675mPD, concourse level at +14.2mPD (refer to Exhibit 7.2 and Figure 7.1) and platform at +22.92mPD.
	Exhibit 7.2  Cross-Section of Tuen Mun Station at the Overrun track
	7.2.2 The end of the viaducts extend over the Tuen Mun River Channel as seen from these photo exhibits below.
	Exhibit 7.3 Track Overrun over Tuen Mun River Channel

	7.3  Existing Station Provisions
	7.3.1 TUM Station has made provision for a third track. Part of this third track has been constructed over the length of the station as shown in Exhibit 7.4, 7.5 and Figure 7.2. Three portal frame structures supporting the viaduct close to the station...
	Exhibit 7.4  Existing viaduct support frame for a Third track at Tuen Mun Station
	Exhibit 7.5  Existing provisions for a Third track at Tuen Mun Station
	Exhibit 7.6  Existing turnout provision on Tuen Mun viaduct approach

	7.4 Station Modification Works
	7.4.1 There is limited modification works required at the end of the existing viaduct as the new railway line is a basic extension of the viaduct southwards to Tuen Mun South.
	7.4.2 The existing 200mm bearing wall of the viaduct will need to be demolished to provide connection to the new viaducts of the TMS Extension (refer to Exhibit 7.6 and Exhibit 7.7).  Any disruption to the existing rail operation shall be avoided.
	Exhibit 7.7  Proposed Demolition Works
	7.4.3 As there was no loading provision allowed at TUM Station at the interface with the new viaduct structure, the new viaducts will need to be supported by separate piers and foundations.  A movement joint (M.J.) shall be provided between existing v...
	Exhibit 7.8  Viaduct Extension at Tuen Mun Station and End wall modification

	7.5 Track Works at TMS and EWL Interface
	7.5.1 From the as-built drawing, the TUM Station used floating slab track (FST) trackform up to Ch. 37716 (DOWN track), and beyond that, a temporary ballasted trackform (approx. 47m in length) which ends at Ch.37764. A frictional sliding type buffer s...
	7.5.2 During the modification works, it is envisaged the buffer stop would be relocated during non-traffic hours (NTH) to Ch.37684 to provide the minimum 60m stopping distance. The buffer stop would occupy 30m of the FST track at Ch.37714 and a hoardi...
	7.5.3 Once the new viaduct connection is completed, the trackwork contractor could lay the FST unit, baseplates and the rails to form the new track. The buffer stop would then be replaced by a temporary wooden type to allow for TRIP/ test and commissi...

	7.6 Environmental Impacts and Mitigation
	7.6.1 An Environmental Permit (EP) (FEP-24/004/1998/I) was granted by Environmental Protection Department (EPD) to MTRCL for the construction and operation of West Rail project.  The Environmental Impact Assessment (EIA) Report for West Rail (Final As...
	7.6.2 Considering the existing overrun tracks at TUM Station will become part of the proposed TMS track alignment. Alterations to this section of track include the demolition of the end wall and modification of the trackform (e.g. from ballast track t...



	Final Report_Chapter 8 Tuen Mun South Station_May_tz_1
	8 Tuen Mun south STATION
	8.1 Introduction
	8.1.1 TMS Station is located on Wu King Road to north of the Tuen Mun Ferry Pier and is intended to serve the community located near Tuen Mun Ferry Pier, Siu Hei Court, Yuet Wa Villa and Wu King Estate (Refer Figure 8.1 and Exhibit 8.1 below). The are...
	8.1.2 The proposed TMS Station is elevated with an island platform for 8-car trains and supported off piers at regular intervals over Wu King Road, sized to cater for the peak hour passenger demand in 2041.  The level of concourse level is set to main...
	8.1.3 Due to the close proximity of the station to residential developments and schools, full noise enclosures/semi-enclosure may be necessary subject to detailed assessment at the stage of design.  Noise Sensitive Receivers (NSRs) include the nearby ...
	8.1.4 Two existing Highways Department’s (HyD) footbridges across Wu King Road conflict with the concourse level of the station, as shown in Exhibit 8.2, and would be demolished to facilitate the station construction.  Footbridge 1 (known as NF98) is ...
	8.1.5 The Footbridge 3, (known as NF100 & NF100A) is located at the junction of Wu King Road and Wu Shan Road and will not be affected as the approach viaducts will clear the existing footbridge level.
	8.1.6 Wu King Road is a dual carriageway with bus stops located on either side of the road (see Exhibit 8.3). The road is aligned with trees on both sides and in the central median. It has been estimated that about 110 trees will be impacted and requi...

	8.2 Alternative Station Locations and Configurations Considered
	8.2.1 A number of station layout options were generated in the VE Workshop held on the 5 May 2016 during the Interim Stage. Two options generated for the station included the TMS.02 – Eastern TMS Station which provided an alternative station location ...
	8.2.2 This station option involved shifting the station footprint to the east to take advantage of the wider footpath on the east side. The station would straddle only half of the road and the portal structure will have one pier in the central median ...
	8.2.3 This station option involved splitting the concourse in two to suit the entrances which are constrained by the existing footbridge locations.  The current footbridges are located about 180m apart.  The split concourse would have ticket gates and...
	8.2.4 Furthermore, the plant rooms would be set up differently to the single concourse layout with plant rooms occupying the middle area of the concourse and separated by the two concourses. At platform level, the plant rooms would be located at the t...
	8.2.5 From an operational and management perspective, the split concourse is more difficult to observe, serve and patrol.  Station facilities such as Customer Service Centre and public toilets would need to be doubled up.  MoA and Means of Escape (MoE...
	8.2.6 The compact single concourse layout was preferred option over the split concourse, although the split concourse could be revisited at the next stage of the project (refer to TMS.04 in Appendix A).

	8.3 Passenger Flow for Design
	8.3.1 TMS is effectively a commuter station and will cater mostly to the residential developments that surround it. Predicted passenger flows are given in Tables 8.2.
	8.3.2 According to patronage forecasts in Chapter 3 and based on the existing site context, it is estimated that the majority of patronage will arrive and leave the station from Siu Hei Court entrance at the south east and the Wu Shan Road junction en...
	8.3.3 It may be noted that a proportion of the passenger traffic arriving from the Siu Hei Court entrance are coming via a circuitous elevated walkway route from the LRT station at the Tuen Mun Ferry Pier / Bus Terminus. Depending on the design of the...

	8.4 Station Design Concept
	8.4.1 The primary design concept in the development of the station layout was to make the planning as efficient, simple and legible as possible. As noted earlier, there are a number of noise sensitive receivers close to the station which will require ...
	8.4.2 Additionally, the adoption of semi-enclosures over the trackway means that the need for smoke extraction may be avoided. However, the direct line of sight from the surrounding tower blocks to the trains themselves needs to be avoided (see Exhibi...
	Exhibit 8.4  Avoidance of direct line of sight from surrounding towers
	8.4.3 A strip of green roof is proposed to run the entire length from the overrun in the south to the crossover in the north. This roof strip will be punctuated by skylights, which will be designed to maximise daylight and create a bright and pleasant...
	8.4.4 In order to tie in with the rest of the West Rail stations, a fully enclosed platform and concourse arrangement with air-condition is proposed.
	8.4.5 The south end of the station facing Tuen Mun Promenade will require greater design consideration as it will be visually prominent from residential developments and at street level. Being the terminus station and in close proximity to local featu...
	8.4.6 The selection of material and attention to detail should further reduce the impact of the station and heavy viaducts and columns that provides support. Matte and non-reflective, natural finishes, green roofs, patterns and texture could all contr...

	8.5  Station Layout and Configuration
	8.5.1 The ground level consists of four entrances connecting to Wu King Road and an entrance at Tuen Mun Promenade, as shown in Figure 8.2 and Exhibit 8.5. At grade connections to the station are aligned as closely as possible with the location of the...
	Exhibit 8.5 Ground Level Plan of TMS Station
	8.5.2 The concourse level is similar to that for the typical above-grade station with E&M and Back of House (BoH) facilities positioned at the north and south ends of the station. This arrangement permits free passenger flow between the paid and unpai...
	Exhibit 8.6 Concourse Level Plan of TMS Station
	8.5.3 This has resulted in a compact layout with escalators and stairs facing towards the centrally located pair of passenger lifts. At concourse level, walkthrough lifts are provided where passengers enter from one side and exit the other side at pla...
	8.5.4 The Customer Service Centre and toilets are centrally located on concourse level. The Station Control Room and associated staff premises are all grouped together and located at the south end of the concourse where there is anticipated to be more...
	8.5.5 Station concessions are proposed at concourse level within the central paid area  and at south end in the unpaid areas.
	8.5.6 BoH facilities and plant rooms are distributed to both ends of the concourse. For security and maintenance, it is desirable to close the whole station as one contiguous space after normal operating hours. However, this has been a challenging iss...
	8.5.7 To the south of the concourse and associated BoH areas, the station box extends south to accommodate the overrun track (length of 90m). This provides an opportunity to extend the concourse level towards the promenade to create a public landscape...
	8.5.8 The platforms are 200m long (for 8-car trains) and a minimum width with clear dimensions of 3.0m to an obstruction longer than 2m. Columns are provided in a symmetrical arrangement at either side of the vertical circulation elements to support t...
	8.5.9 The orientation of the lifts and escalators have been optimised to provide an even distribution for passengers along the platform with the stairs and escalators located at approximately 1/3 and 2/3 along the platform with the lifts centred in th...
	8.5.10 As there is a significant length of overrun track (i.e. 90m), it was possible to make use of the area between the tracks to locate plant rooms and BOH areas. Mechanical plant room, Chiller Plant Room, Communication and Control Equipment Room, P...
	Exhibit 8.7 Platform Level Plan of TMS Station
	8.5.11 A consequence of the strategy to provide a fully enclosed air-conditioned station, it was necessary to increase the required area for the Chiller Plant. This plant room has been fully accommodated between the station overrun tracks.
	8.5.12 In addition to the fully enclosed station area, the trackway is fully enclosed due to the close proximity of NSRs. The impact of having fully enclosed trackway compared to semi-enclosed trackway is the need for more plant room area. The differe...

	8.6 Entrances
	8.6.1 Accessibility and connectivity to major catchment areas are keys to the success of the station.  The landings of the reprovisioned footbridges would form station entrances at both ends of the station to bring convenience to the public whether th...
	8.6.2 The proposed five entrances are shown in Figures 8.2 and 8.3, and Exhibit 8.8.
	Exhibit 8.8 Reprovisioned Footbridges integrated with the TMS Station Entrances
	8.6.3 Entrance A connects the station to the Tuen Mun Promenade (refer to Exhibit 8.9). From the end of the concourse, a footbridge link crosses over Wu Chui Road and the LRT tracks to drop passengers directly onto the tree lined entrance to Tuen Mun ...
	8.6.4 Entrances B, C, D and E are integrated with the reprovisioned footbridges (see Exhibit 8.8). The landings of the reprovisioned footbridges form the station entrances at both ends of the station.
	8.6.5 Entrance B is located on the eastern footpath of Wu King Road and provides connectivity to the Wu King Estate. Entrance C is located on the western footpath of Wu King Road and a connection to Siu Hei Court and the nearby residential development...
	8.6.6 Entrance E which serves Wu King Road Garden provides access to the existing Siu Hei LRT stop, facilitating convenient interchange between the heavy rail network and the LRT system.

	8.7 Roof Design
	8.7.1 Key issues in the station roof design include impact on nearby residential developments, station passenger and staff comfort and maintenance access.  The design has made necessary provisions, pre-cautionary and mitigation measures to address the...
	Impact to Neighbourhood
	 Sightlines from nearby residential towers may compromised by undesired view of roof plant, services and structures.
	 Station noise from the trains and large gatherings in public areas that may become a nuisance to nearby residential towers if left untreated.
	 Heat island effect generated by station roof surfaces may radiate heat to nearby residents.
	 Glare and reflection to surroundings at that may result in selection of building materials and finishes.
	 Station has the opportunity to become a landmark in the community while improving connectivity in the neighbourhood and Hong Kong.
	Impact to Station Environment
	 Solar gain due to the large roof surface and direct exposure to the sun can lead to excessive energy consumption in platform and concourse.
	 Natural light, ventilation and views should be afforded as far as practical to passengers and staff while maintaining a level of thermal comfort throughout the station.
	 Safety of maintenance staff at roof level.
	8.7.2 The roof design comprises of green roof, skylight, lightweight insulated metal roof and wall cladding and smoke vents distributed over the 360m length by 22m width of the station (refer to Figure 8.5, Exhibits 8.11 and 8.12.  These elements rest...
	8.7.3 The green roof as shown in Exhibit 8.11 and 8.12 is distributed continuously between Grid 4 to Grid 27 and rest on the RC flat roof over plant rooms and operation rooms.  Greenery will be limited to grass and shrubs to minimize loading onto the ...
	8.7.4 Green roof acts as enhanced thermal insulation to accommodations below while providing pleasant sightlines of the station from above at nearby residential units.  Greenery also minimise the heat island effect when compare to as standard concrete...
	8.7.5 The skylight (refer to Exhibit 8.14 and 8.15) will span across columns on the platform and run for a length of approximately 96m.  PVF2 coated aluminium extrusions will form the framework for the skylight for securing the clear laminated safety ...
	8.7.6 Solar gain from the skylight can be mitigated by enhancing the performance specification of the glazing system.   Laminated safety glass can be treated with a solar film in the pvb layer to increase the u-value of the glass to that of Low-E coat...
	8.7.7 Lightweight insulated metal roof cladding will extend up to Wu Chiu Road to provide weather protection to the pedestrian deck and footbridge below.  The roof profile leans out towards the waterfront promenade and extends down the walls to create...
	8.7.8 The roof and wall cladding will have low sheen, matt and non-reflective surface to reduce reflection and glare to neighbouring developments (refer to Exhibit 8.16).  A standing seam PVF2 coated aluminium cladding could be adopted.  Alternatively...
	8.7.9 Maintenance access to the roof will be provided via the staircase at the south end of the station between Grid 6 and Grid 7.  A fall arrest system (refer to Exhibit 8.17) will be provided along the full length of the roof to and secured to the R...
	8.7.10 The footbridge extending over Wu Chiu Road and giving access to the Park and waterfront promenade beyond will be naturally ventilated with a laminated safety glass canopy over for weather protection. The transparency of the structure will have ...

	8.8 Station Building Services
	8.8.1 This section summarises the options considered and key issues of the building services system for the TMS Station.
	8.8.2 The station Building Services consist of the Environmental Control System (ECS) and the sub-systems for smoke control and staircase pressurization, LV Electrical System, Fire Services System, Plumbing and Drainage system and Station-Based Contro...
	8.8.3 Design of the System-wide E&M Systems has been provided by the Corporation.
	8.8.4 The Building Services systems descriptions, standards and performance requirement are set out in the various sections of the NWDSM.
	8.8.5 To unify the ECS provisions along the WRL, the concourse and platform area are proposed to be enclosed and air-conditioned.  Platform Screen Doors (PSD) system will be deployed at station platform and the design temperature of concourse, platfor...
	8.8.6 Subject to the operation and future design considerations, the station platform could be installed with half height automatic platform gate (APGs) system instead of PSDs. If this was the case, natural ventilation with spot cooling at passenger c...
	8.8.7 However, based on the enclosed concourse and platform concept, and making reference to the cooling density of other station projects such as the SCL, the estimated cooling demands of TMS Station are shown in Table 8.3 although the exact demand o...
	8.8.8 There are a number of options for the centralized chiller system to serve the air-conditioned areas in the station.
	8.8.9 As the proposed TMS Station is located within one of the Designated Areas of Fresh Water Cooling Towers Scheme for Air Conditioning Systems by Electrical & Mechanical Services Department (EMSD), Scheme area at Tuen Mun (3), the adoption of energ...
	8.8.10 Seawater-cooled chilled water system is another energy efficient option, however, it requires the construction of a new sea-water pump house and underground piping system in the proximity.  This option is considered less viable.
	8.8.11 Water-cooled chilled water system with fresh water cooling tower has been adopted as the proposed scheme and the plant has been accommodated at platform level with acoustic enclosures, intake and exhaust silencers over the chiller plant. Altern...
	8.8.12 Air Handling Units (AHUs) are provided in the ECS plant rooms located at each end of the platform to serve half of a platform by distribution ductworks. Similarly, AHUs are provided in the ECS plant rooms at each end of the concourse level to s...
	8.8.13 E&M plant rooms and operation rooms will be air-conditioned or mechanically ventilated. Standby provisions have been provided in according to NWDSM requirements.
	8.8.14 Smoke extraction system will be provided for the station public areas i.e. concourse and platform and dedicated smoke extraction system will be provided for the commercial areas. Ventilation shafts and discharge openings will be provided for th...
	8.8.15 Given the proposed platform and trackways are located above the station concourse, the adoption of static smoke extraction at concourse level by side wall smoke vent openings is not recommended in order to avoid any recirculation of smoke into ...
	8.8.16 The statutory requirements, local codes and regulations, as well as the relevant international standards and their amendments shall be observed when developing the design at the next stage.
	8.8.17 Base on the latest information from FSD, the HKFSD Guidelines on Formulation of Fire Safety Requirements for New Railway Infrastructures will be updated shortly which gives consideration to additional fan rooms for solely housing the smoke extr...
	8.8.18 The above mentioned requirements would also be applicable to the A16 Station.
	8.8.19 Base on the preliminary information, the initial estimated electrical load demand for the TMS Station is shown in the table below.
	8.8.20 Based on initial coordination with CLP regarding the incoming power supply source for TMS, CLP advised that there are two CLP sub-stations located near to the TMS Station, named Pak Kok Sub-station and Hing On Lane Sub-station.  The two incomin...
	Exhibit 8.19 Options for Power Supply to TMS Station
	Option 1 - Power supply for TMS Station from Pak Kok Sub-station
	8.8.21 All transformers inside TMS Station will be fed from the CLP Pak Kok Sub-station with an emergency generator provided at each end of the station with sufficient capacity to meet the essential loads to maintain normal operation for a period of 6...
	Option 2 - Power supply for TMS Station from Pak Kok Sub-station and Hing On Lane Sub-station
	8.8.22 The transformers at TMS Station will be fed from the CLP Pak Kok Sub-station and Hing On Lane Sub-station to form a dual source power supply scheme to the station. In the event of power source failure, the essential loads could still be maintai...
	8.8.23 The electrical power to the station will be supplied by a pair of transformers at each end of the station. Each transformer will be designed to have sufficient capacity to cater for the essential electrical loads even in the event of failure /o...
	8.8.24 As the TMS Station is located over the Wu King Road and footpaths, the CLP transformer rooms have been located at concourse level to minimise the land take at ground level. Independent staircase will be provided to each transformer in accordanc...
	8.8.25 UPS power system (120 minutes and 30 minutes backup duration) will be designed to meet the power supply requirements for the ECS system and System-wide equipment. A dedicated 120 minutes backup UPS will serve the emergency lighting and communic...
	8.8.26 The design and provision will follow the relevant HKFSD requirement, Fire Safety Strategy (FSS) for this station and NWDSM.
	8.8.27 A fire hydrant and hose reel system, automatic sprinkler system, addressable automatic fire detection and alarm system, total gaseous flooding extinguishing system and portable fire extinguishing equipment will be provided to cover the designat...
	8.8.28 The water supply will be teed-off from WSD water supply mains to provide water for drinking and sanitary, flushing, air-conditioning system make-up, equipment and works cleansing, irrigation as well as for fire services in TMS. Check meters pos...
	8.8.29 Subject to the available pressure head, tee-off from water mains will be fed to various water tanks at concourse level for further distribution.
	8.8.30 The stormwater system comprising of channels and rainwater outlets will be provided to collect stormwater runoff from station roof which will use gravity pipework to discharge the water to the external manhole at ground level.
	8.8.31 The wastewater collected by floor drains from plant rooms, staircases, FH/ HR cabinets, etc. will discharged to the wastewater manhole system by gravity pipework via oil interceptors. Where discharge by gravity is not practicable, pumped draina...
	8.8.32 The foulwater drainage for TMS Station will be designed as a gravity system.  Foulwater collected from toilets or commercial areas will be conveyed to foul water external manhole by gravity pipework. Where discharge by gravity is not practical,...
	8.8.33 The preliminary room schedule for the System-wide E&M plant rooms, Station Building Services plant rooms for both Total Cooling Option and Spot Cooling Option are contained in Appendix F.

	8.9 Station Fire Engineering
	8.9.1 The TMS Extension will be an extension of the existing WRL (EWC) and will form part of the SCL– SCL-EWL in future. The fire engineering design shall follow the latest statutory requirements including “Guidelines on Formulation of Fire Safety Req...
	8.9.2 In general, evacuation of passengers will be via normal circulation routes, including stairs and escalators. Passengers shall be allowed to escape safely from the fire scene to an adjacent Place of Safe Passage within 4.5 minutes and then move t...
	8.9.3 When two directions of egress are available, at least one egress route of any point from platform / concourse will be no more than 50m to an exit, foot of a stair or escalator leading to a Place of Safe Passage on another level. No dead-end dist...
	8.9.4 In accordance with the FSD’s Guidelines and the endorsed FSS for SCL-EWL, the missed headway factor is not required for calculating the platform evacuation load which is different to the FSS of WRL which adopts a missed headway factor of three. ...
	8.9.5 As least one Designated Emergency Entrance (DEE) and one Supplementary Emergency Entrance (SEE) is required for fireman’s access from ground level to the station.  Parking spaces for seven numbers of 12m long fire appliances shall be provided ne...
	8.9.6 A dedicated route from DEE to the Station Control Room via a fire separated corridor has been incorporated into the layout, where pressurization system or natural ventilation shall be provided.  Fireman’s lift shall be provided where the above g...
	8.9.7 Fireman will access the station from ground level by first taking a fireman’s lift to concourse level, transfer via a protected corridor  to a second MoA core running between the concourse level and platform level.  Please refer to Figures 8.8 a...
	8.9.8 Furthermore, due to additional plant room requirements, additional MoA lifts are required to access the ends of the BoH areas.  It is proposed to investigate ways of reducing the number of MoA lifts in the next stage of design.
	8.9.9 As noted earlier, the limited space at ground levels means a dual-use lift is proposed for fireman’s access and public use. During normal operation, the lift door facing the public area will be used by the public, whilst the lift door facing the...
	8.9.10 Effective smoke management system is required to the station public area to maintain a tenable environment for safe evacuation in the event of fire.
	8.9.11 For the enclosed station option, a dynamic or static smoke extraction system could be adopted. A smoke clear height of 2.5m shall be maintained by the smoke extraction system for a minimum period of 60 minutes. The length of smoke zone shall no...
	8.9.12 For an open station option, smoke management by natural means can be adopted to achieve the same purpose and side openings can be made use of for smoke discharge out of the station.
	8.9.13 For any smoke control design, smoke shall not travel more than 30m before reaching the smoke extraction grilles or smoke discharge outlets.

	8.10 Engineering and Construction
	8.10.1 The site is located on reclaimed land which consists of sandy fill material formed in 1982 (over 30 years). Dredging was not carried out in this area and up to 9m thick of Marine Deposit (mainly cohesive marine mud) was left on site.
	8.10.2 Based on available existing borehole log information, the ground in the vicinity of the proposed TMS Station generally composed of a layer of fill underlain by Marine Deposit and insitu materials derived from the bedrock of Granite and Granodio...
	8.10.3 Fill is typically described as silty coarse, medium and fine SAND from available existing borehole logs.  The fill levels range from -7mPD to 0mPD with thicknesses up to 11m at the southern end of the proposed TMS Station.
	8.10.4 Marine Deposit is typically described as silty CLAY and locally as silty SAND with some to occasional shell fragments and is about 3m to 9m thick with base levels ranging between -10mPD and -8mPD
	8.10.5 Alluvium is generally 5 to 8m thick and generally comprises of interlayers of silty CLAY and clayey SAND with occasional gravels and shell fragments. Layers of GRAVEL and COBBLES were recorded locally, usually towards the base of the Alluvium.
	8.10.6 The top of insitu weathered rock or saprolite is at about -19mPD to -14mPD. The material above bedrock generally comprises of weak to moderately weak, highly decomposed (Grade IV) fine to coarse Granites and locally residual soil.
	8.10.7 The bedrock is typically composed of Granite and Granodiorite with rockhead of strong, moderately decomposed or better, coarse granites typically recorded at around -19mPD to -17mPD. Based on limited GI available, there are rockhead depression ...
	8.10.8 As the proposed station and alignment is located close to the sea, the groundwater level in the vicinity is expected to be influenced by the tide levels. As per the Port Works Design Manual: Part 1, data from the nearest tide gauge at Lok On Pa...
	8.10.9 Geological profile is presented in Figures 13.1 to 13.3.
	8.10.10 The internal structural frame of the station concourse, platforms, and roof will be a conventional reinforced concrete beam, slab and column configuration, refer to Figures 8.10 and 8.11.  The structural frame will be supported by the portal f...
	8.10.11 The viaducts on the approach to the station (where the crossover is located) and the overrun at the back of the station will be design in a similar manner to the station.
	8.10.12 The plant rooms at ground level will be independent structurally from the rest of the station and will be of slab, beam and structural load bearing wall configuration.  It is anticipated that raft foundations will be adequate for the majority ...
	8.10.13 The construction of the station will follow a conventional approach with the construction of the piles, pile caps, followed by the substructure.  Once the piers and crossbeams are completed, the columns can be extended and the in-situ RC beam ...
	8.10.14 On completion of the station structure, architectural works will be undertaken and E&M plant installed.
	8.10.15 Access to the main work sites will be via Wu King Road.  To limit the impact on the local community, dedicated construction access routes for major construction materials and plant will be designated.  Only minor temporary traffic management m...

	8.11  Traffic Impact and Utilities
	8.11.1 The proposed TMS Station is located at the Wu King Road between Wu Shan Road and Wu Chui Road. Wu King Road is a local dual 2 lane road.  Bus stops are provided on both sides of Wu King Road.
	8.11.2 Footpaths are provided on both sides of the road. However the footpath on the western side is not a continuous footpath. At present, there is a signalised at-grade pedestrian crossing to the southern end of Wu King Road and three footbridges pr...
	8.11.3 There are three footbridges along Wu King Road between Wu Chui Road and Wu Shan Road, namely (i) the Southern Footbridge, NF98 (near Wu Chui Road), (ii) the Central Footbridge, NF99 & 99A (near Wu Yuet Road) and (iii) the Northern Footbridge, N...
	8.11.4 The eastern side of Wu King Road adjoining the road carriageway has landscaped areas and a bus lay-by. The western side of Wu King Road adjoining the road carriageway are footpath, landscaping area and bus lay-by.
	8.11.5 The piers of the proposed TMS Station are sited along the kerb side of Wu King Road. Therefore the existing footpath and cycle track along the eastern side of Wu King Road shall not be affected except for the bus lay-by, whereas the footpath on...
	8.11.6 The locations of the proposed piers for the proposed station shall need to be carefully designed to avoid the conflict with the bus shelter and the passenger pick-up / drop off activities. If the proposed piers occupy the existing footpath, the...
	8.11.7 The proposed location of the piers, especially located at the kerbside or divider near the road junction, should take into account the sightline of the motorist and also not to obstruct the visibility to the traffic signal at the signalised roa...
	Emergency Vehicular Access along Wu King Road
	8.11.8 At present, there is an EVA located at Wu King Road southbound outside Yan Chai Hospital Law Chan Chor Si Primary School. The EVA is connected to the driveway fronting the above primary school.  Hence, the pier locations for the proposed TMS st...
	8.11.9 The traffic key issues arisen by the proposed TMS Station are presented on Figure 8.12.
	8.11.10 As the piers of the proposed TMS station may affect the western footpath of Wu King Road, the existing western footpath will be re-aligned to the eastern side of pier. On the other hand, the piers along the eastern side of Wu King Road may als...
	8.11.11 At present, there is a staggered signalised pedestrian crossing across Wu King Road at the junction of Wu King Road / Wu Chui Road. In order to maintain the existing central pedestrian island, the number of traffic lanes at the junction approa...
	8.11.12 Some of the proposed piers may need to be erected along the central divider along Hoi Wong Road located to the north of the junction of Hoi Wong Road / Wu Shan Road / Wu King Road. The widening of the central divider would be required for inst...
	8.11.13 The proposed permanent layout along Wu King Road including the TMS station is shown in Figure 8.12.
	8.11.14 To minimise the traffic and pedestrian impact during the construction of the proposed TMS Station, a temporary traffic management scheme (TTMS) as shown in Figure 8.14 has been developed with the following principles:-
	TTMS - Stage 2
	8.11.15 Similar principles are adopted in Stage 2 with 1 traffic lane reinstated on Wu King Road northbound.
	8.11.16 More detailed construction staging is presented in Volume 2 of the Final Report – Preliminary Construction Programme.
	8.11.17 The station and adjacent viaducts are located directly above a 1,500mm dia. storm pipes and DSD 3-cell (8,700mm (W) x 2,700mm (H)) box culvert, which is a large drainage channel, along the northbound carriageway of Wu King Road.  The columns s...
	8.11.18 Apart from the drainage box culvert mentioned above, there is a 1350mm to 1500mm dia. stormwater drain and a 750mm dia. sewer drain, all major utilities such as 132kV electric cables and gasmains are contained mainly on the Wu King Road footpa...
	8.11.19 The station and viaduct foundations will require local diversions of 132 kV electric cables and other utilities in Wu King Road.  The impacted utilities are highlighted in Chapter 6.

	8.12 Advance Works
	8.12.1 No advanced or entrusted works are required for this station.

	8.13 Land
	8.13.1 Work sites and work areas will be on Government Land are shown on Figures 16.1 and 16.2, and includes adjacent Wu King Garden site which is proposed for a site office and storage of materials, etc.
	8.13.2 A barging point has been identified on a temporary storage site located on Hoi Wong Road and Hoi Wah Road for temporary occupation throughout the duration of the TMS Project.  This point will be re-instated to pre-contract condition and returne...

	8.14 Environmental Impacts and Mitigation
	8.14.1 Track-related noise and fixed plant noise generated by the E&M equipment of the station may affect NSRs nearby.  The type and location of the station E&M equipment, and the orientation of the associated openings have been carefully chosen to en...
	8.14.2 As the TMS Station is an elevated structure, it will therefore have a potentially significant environmental impact both during and after construction.
	8.14.3 During construction it is inevitable that there will be some environmental impact on the nearby residents and nature habitats.  Noise, dust and contamination of the river channel are the particular concerns and mitigation measures will need to ...
	8.14.4 Representative existing NSRs near to the station have been identified and presented in Table 14.2 and Exhibit 14.2 in Chapter 14 - Environmental.
	8.14.5 In the operational stage, due to the close proximity to residential developments and schools, the station will require noise barriers and enclosures to shield the railway noise from the residents (refer to Exhibit 8.22).
	8.14.6 Noise mitigation measure for both station and track-related noise has been incorporated into the design:
	8.14.7 Although the TMS Station is located in an area with moderate landscape value, the elevated station and trackway will be highly visible from the existing residential high rise buildings located close to the station. Landscape and visual treatmen...

	8.15 Programme Overview
	8.15.1 The construction programme must allow the completion of the station foundations and substructure, including portals, columns at concourse level and cross heads, before the completion of the platform level and roof structure.
	8.15.2 The approach viaducts between the station and Wu Shan Playground would most likely be constructed by the same contractor as the structural form is similar.  The crossover is located in this section of viaduct. This arrangement imposes the minim...

	8.16 Future Design Direction and Initiatives
	8.16.1 TMS Station is an elevated fully integrated station with one concourse and a series of entrances linked to ground level and adjacent developments with connectively to nearby transport facilities including the LRT stations and the Tuen Mun Ferry...
	8.16.2 During the design process, a number of station locations were explored as part of the design development and evaluated at the VE Workshop.  Different station arrangements including a split concourse layout was also developed.  This option was d...
	8.16.3 The next stage of project should address the following issues:
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	9 Intermediate STATION at area 16
	9.1 Introduction
	9.1.1 One of the key decisions made by the Corporation after the Interim Stage was to include an intermediate station in Area 16, known as the “A16 Station” as part of the Proposed Scheme. The alternative, which is known as the “Modified RDS Scheme” h...
	9.1.2 The station is located approximately at equidistance between TUM and TMS stations. Around 58,000 population (based on Enhanced 2011 TPEDM published by Planning Department (PlanD) ) would benefit from the inclusion of this additional station in A...
	9.1.3 The catchment area for the intermediate station (referred to as “A16 Station”) covers the residential developments on the west bank of the Tuen Mun River Channel (including Lung Mun Oasis and Glorious Garden, etc.), Area 16 and the residential d...
	9.1.4 A number of alternative locations for the A16 Station in Area 16 were explored in the Interim Stage.  The impacts to the land use planning and related property potential were also assessed. The current location, shown in Exhibit 9.1 was selected...
	9.1.5 The existing sites and their uses and the proposed A16 Station location are shown in Exhibit 9.1.
	9.1.6 Area 16 has been identified as an ideal site for the A16 Station as it is on level ground at around +5mPD. The site is situated between Hoi Wong Road and Wong Chu Road and is easily accessible. The northern half of the site is occupied by the Tu...
	Note:
	1. STT stands for Short Term Tendency
	2. GLA stands for Government Allocated Land
	9.1.7 As the A16 Station and sidings are now included as part of the Proposed Scheme which requires the reprovisioning of the existing Tuen Mun Swimming Pool; and in light of the latest development of the Sports Ground and Open Space by Government, an...

	9.2 Passenger Flow for Design
	9.2.1 The passenger forecasts for the design of the A16 Station have been presented in Chapter 3. Station sizing calculations are presented in Appendix I.

	9.3 Station Design Concept
	9.3.1 This station has an important role at the centre of the development area in Area 16. It will serve the future population as well as the catchment on the west bank of the river and east of Hoi Wong Road.
	9.3.2 The station design concept is based on the principal that it will be built on Day-1 and although the planning of Area 16 is not confirmed at this moment, the future entrance designs shall need to be developed in conjunction with the property dev...
	9.3.3 The A16 Station is envisaged as a two-level  station with a side platform arrangement and at-grade concourse. It will also have two siding tracks located on either side of the station.
	9.3.4 As noted above, the A16 Station will be combined with property development and there will be noise sensitive receivers close to the station which will require different noise mitigation measures to shield the noise. These will likely require bot...
	9.3.5 Similar to the TMS Station, to help unify the overall appearance, a strip of green roof will run the entire length of the station. This roof strip will punctuated by skylights, which will be designed to maximise daylight and create a bright and ...
	9.3.6 In order to tie in with the West Rail stations, a fully enclosed platform and concourse with air-condition will be adopted.

	9.4 Station Layout and Configuration
	9.4.1 The A16 Station is envisaged to be a two-level station, with some plant rooms and entrances at ground level, a concourse area and side platforms on the first level.  Indicative station layout is shown on drawings Figures 9.2 to 9.5.  Station siz...
	9.4.2 The concourse level is similar to that for the typical station with most of the E&M and BoH facilities positioned at the two ends of the station. This arrangement permits free passenger flow between the paid and unpaid concourse areas, Figure 9....
	9.4.3 The platforms will be 200m long (for EWL 8-car trains) and a minimum width with clear dimensions of 3.0m to an obstruction longer than 2m. Columns are provided in a symmetrical arrangement at either side of the vertical circulation elements to s...
	9.4.4 Although it has been possible to locate some of plantrooms at the two ends of the platforms, as a consequence of the strategy to provide a fully enclosed air-conditioned station, there has been an increase to the required area for Chiller Plant ...
	9.4.5 Currently four entrances have been provided at ground level, see Figure 9.2 and Exhibit 9.3. The entrance configuration will be reviewed when details of the adjacent future property developments are available.
	9.4.6 The roof design concept is similar to the TMS Station. The roof design comprises of green roof, skylight, lightweight insulated metal roof and wall cladding and smoke vents distributed over the 350m length by 35m width of the station.  These ele...

	9.5 Station Building Services
	9.5.1 The Building Services design principal and provision at A16 Station are basically very similar to those at TMS Station.
	9.5.2 The station will be air-conditioned so space for Chiller Plant has been provided. The majority of the major E&M plant rooms are located on concourse level within the BoH concourse area and some E&M equipment is on ground level (i.e. HV and tract...
	9.5.3 The preliminary System-wide E&M plant rooms, Station Building Services plant room schedule is attached in Appendix G.

	9.6 Stabling Sidings
	9.6.1 If A16 Station is to be constructed, there will be a need to provide two stabling sidings along the TMS alignment. The design options for the stabling have been evaluated in the Interim Stage.
	9.6.2 The recommended arrangement for the stabling sidings is to locate them adjacent to the new station in Area 16 (refer to Figures 9.3 to 9.5).  The train stabling and maintenance strategy has been earlier discussed in Chapter 4 – Railway Operation...
	9.6.3 If the Modified RDS Scheme is adopted, as noted earlier, there would be no stabling sidings.

	9.7 Feeder Station
	9.7.1 According to System-wide E&M requirement, Feeder Station is required to support the System-wide requirements for the extension to TMS. It has been amalgamated with the A16 Station under the Proposed Scheme.  However, a stand-alone Feeder Station...
	9.7.2 The preliminary System-wide E&M plant room schedule and the associated Station Building Services plant room schedule for the Feeder Station is attached in Appendix H.

	9.8 Station Fire Engineering
	9.8.1 Similar to the TMS Station, at least one DEE and one SEE shall be required to allow fireman’s access from ground level to the platform. Parking spaces for seven numbers of 12m long fire appliances shall also be provided near the DEE and SEE. A d...
	9.8.2 A fireman’s lift shall be provided as the station as the height from the ground level exceeds 15m. Every part of the station shall be within 60m distance from the door of the lobby to the fireman’s lift.
	9.8.3 As this is a side platform station, fireman’s lift and stair located are proposed on the periphery of the station as shown in Figures 9.6 and 9.7. There is no need to transfer at concourse level as in the case of TMS Station.
	9.8.4 In the TMS Scheme is adopted,  EAPs will be required along the viaduct at not more than 1km intervals and shall be provided in the form of fireman’s staircases and a fireman’s lift,  if the viaduct is more than 15m above ground level.  Requireme...

	9.9 Engineering and Construction
	9.9.1 The ground composition is described in more detail in Chapter 13.  The ground in Area 16 is generally composed of a layer of fill underlain by the Marine Deposit and in-situ materials derived from volcanic rocks.  Fill is typically described as ...
	9.9.2 The bedrock is typically composed of volcanic rocks of strong, moderately decomposed or better, coarse volcanic rocks typically recorded at around -40mPD to -20mPD. Based on limited GI data, rockhead depression and fault have been identified in ...
	9.9.3 As the proposed station and alignment are located close to the sea and Tuen Mun River Channel, the groundwater level in the vicinity is expected to be influenced by the tide levels with the highest extreme sea level is +3.4mPD for a 100 years re...
	9.9.4 The structural form of the station is a conventional reinforced concrete structure with beam, slab and column and construction will also follow a conventional approach. The structural frame is supported by a column grid spaced at about 12m centr...
	9.9.5 The construction of the station will follow a conventional approach with the construction of the piles, pile caps, followed by the substructure.  On completion of the main station structure, architectural works, track and E&M plant installation ...
	9.9.6 The critical factor for the construction of the A16 Station is the reprovisioning of the existing Tuen Mun Swimming Pool to elsewhere before the existing swimming pool facility can be demolished and construction of the A16 Station can commence.
	9.9.7 Construction access to the station and viaducts will be via Tuen Yee Road. No major traffic management measures are envisaged to be necessary for this construction, although it may be necessary to provide additional access route to the East bank...

	9.10 Traffic Impact and Utilities
	9.10.1 As the proposed A16 Station at Area 16 does not generally impact the existing roads and footpaths in the site vicinity, the traffic impact of the proposed A16 Station is considered minimal in both construction and operational stages.
	9.10.2 No significant TTMS measures are envisaged.
	9.10.3 No permanent traffic management measures are envisaged.
	9.10.4 Generally, the site of the A16 Station is unlikely to be impacted by too many major utilities as it is the former site of the Tuen Mun Swimming Pool. However, a number of large utilities have been identified in the vicinity of the station footp...
	9.10.5 The station and viaduct foundations will require local diversions of 132 kV electric cables and other utilities such as the HKT cables will be required in Tung Yee Road.
	9.10.6 Potential impacts to the stormwater and sewer pipies, and high voltage 132kV electric cables need to be further considered with the planning of the A16 Station and potential property development site.

	9.11 Environmental
	9.11.1 The environmental considerations in particular the rail noise and mitigation measures are presented in Chapter 14 – Environmental.
	9.11.2 A noise assessment has predicted exceedance of 1 to 19 dB(A) without any mitigation measures.  To address the predicted noise exceedance, full noise enclosures are required over the length of the station up to an including where the turnouts ar...

	9.12 Advance Works
	9.12.1 It may be possible to include the Tuen Mun Swimming Pool reprovisioning as an Advance Works package as it must be relocated before the existing swimming pool facility can be demolished.  This activity lies on the critical path for the construct...

	9.13 Reprovisioning of the Tuen Mun Swimming Pool
	9.13.1 The proposed location of the A16 Station will require the reprovisioning of the Tuen Mun Swimming Pool to another area in Tuen Mun. Options have been explored in Interim Stage and recorded in Interim Report.
	9.13.2 The latest proposal is to relocate the Tuen Mun Swimming Pool to the southern part of the Area 16 site in a combined Sports Complex with the Sports Ground and Open Space facilities as shown in Exhibit 9.2. More details are provided in Chapter 1...

	9.14 Land
	9.14.1 Work sites and work areas will be on Government Land are shown on Figure 16.1, and includes Hoi Wong Road Garden (GLA TM416) and the Open carpark site (STT No. MX 12009) which is proposed to be used as a site office and storage of materials.
	9.14.2 A barging point (GLA-TTM 623 (TGLA) has been identified on a temporary storage site located on Hoi Wong Road and Hoi Wah Road for temporary occupation throughout the duration of the TMS Project.  This barging point will be re-instated to pre-co...

	9.15 Programme Overview
	9.15.1 As discussed earlier, the construction of the station will be part of the Proposed Scheme. The construction programme must allow for the reprovisioning of the Tuen Mun Swimming Pool before the demolition of the existing swimming pool site. This...
	9.15.2 Programme interfaces and further programming issues are discussed in a separate, Working Paper – Preliminary Construction Programme.

	9.16 Future Design Direction and Initiatives
	9.16.1 The A16 Station has an important role as a centre of development in Area 16 and part of the Proposed Scheme. It will serve the catchment on the west bank of the river, east of Hoi Wong Road and the new population in Area 16.
	9.16.2 The station is elevated with a side platform arrangement. Stabling sidings are located on the outer edge of the station. The structural form of the station is a conventional RC structure with beam, slab and column and construction will also fol...
	9.16.3 It is currently assumed that the reprovisioning of the swimming pool is part of a combined “Optimised Sports Complex” with the Sports Ground and Open Space facilities on the southern side of the site.
	9.16.4 The next stage of design should address the following:
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	10 VIADUCTS
	10.1 Introduction
	10.1.1 The railway is carried on viaduct for about 2.4km from the existing overrun at TUM Station to TMS Station running parallel to the east embankment of the Tuen Mun River Channel passing the land area in Area 16 before crossing the main channel to...

	10.2 West Rail Viaducts
	10.2.1 Existing West Rail viaducts are post-tensioned, concrete box girders, each supporting one track, fabricated as pre-cast (match-cast) segments, 2.5m long, varying between 2.5m and 5.5m deep, depending upon the span (maximum 80m).
	10.2.2 The Engineer’s design was modified by re-positioning box girder webs directly under rails: modelling demonstrated that noise emissions from flexing of the ‘box flange-rail deck’ system were thereby reduced.
	10.2.3 At a standard pier, two pairs of leaf columns [four columns in all] spring from a pile cap connecting a pair of [usually] bored piles. The viaduct segment over each leaf column was pre-cast with a box-out at its base: after segment erection, re...
	10.2.4 Rigid connections were similarly made at T-column and portal frame piers. The beneficial effect of rigid box girder/column connections is the elimination of bearings for the entire viaduct.
	10.2.5 The contractor’s design focussed on reducing viaduct weight (hence, cost of segments: cost of temporary support): a reduction of 27% in material has been claimed for the design change.
	10.2.6 Reducing the mass of structural components increases their noise radiation capability: the re-location of the box girder webs directly under the rails to reduce structural noise emissions was an essential component of the strategy to reduce via...
	10.2.7 As-built drawings of the West Rail viaducts are shown in Exhibit 10.1 and Appendix K.

	10.3 TMS Viaduct Structural Form
	10.3.1 The  structural  form  of  the  viaducts  is  a  major  component  on  the  visual  character  of  the alignment.  The  form  factor of  TMS  Extension  viaduct  in  the  environs  along  Tuen  Mun  River Channel is considered more important th...
	10.3.2 At the same time, noise sensitive receivers are, generally, further away from the viaduct alignment than at the stations [and the Acceptable Noise Level (ANL) value is higher than for the existing railway]. This of course will change when the f...
	10.3.3 At the VE Workshop held on the 5 May 2016, there was a debate on whether to adopt the  existing West Rail viaduct form factor which was bulky in appearance or adopt a shallower form factor with slim sections resembling those of South Island Lin...
	10.3.4 The typical structural form of the viaduct is envisaged to be a single concrete box girder of 35m span length, which offers a reasonable compromise between pier spacing and structural depth. Each structural unit will be continuous post-tensione...
	10.3.5 The viaduct crossing the Tuen Mun River Channel has larger spans to reduce the number of piers in the river and minimise the hydraulic impact and head loss. The main span across the main channel is 70m while the two side spans are 50m in length.
	10.3.6 Both balanced cantilever approach to increase the viaduct span or overhead gantry method (which is used for the typical standard span erection) can be adopted for the long span erection.
	10.3.7 Clearances to vehicles and structures below were also considered in the development of the alignment.
	10.3.8 The inclusion of regular expansion joints in the track-form generates wheel/rail noise, but this can be reduced by consideration of the rail-structure interface.  It is proposed to provide a M.J. at every third span for the typical viaduct sect...
	10.3.9 The articulation of the viaduct structures is subject to the constraints occurring in different locations. For the viaducts adjacent to the station, approach, turnout and crossover locations, road junctions, existing footbridges, drainage outfa...
	10.3.10 Rail movement joints over structural M.J.s are very likely to be installed in the vicinity of turnouts, where rail distortion must be more tightly controlled. The effect of the inevitable increase in noise emissions at the turnouts required fo...
	10.3.11 The support piers and foundations have been located as far as practical in areas where there is sufficient clearances to existing structures, roads and to minimise utility diversion works during construction.  The viaduct piers typically have ...
	10.3.12 The foundation works in the river channel will generally be conducted in the dry season, although wet season working has been considered. Foundation/piers situated in the river channel will be constructed in a marine cofferdam from temporary s...
	10.3.13 The viaduct section between TUM Station and Area 16 (near Footbridge (NF314) opposite Glorious Garden) is approximately 1300m in length. The alignment starts from the end of the overrun tracks at TUM Station. The two single tracks merge shortl...
	10.3.14 The major constraints to the viaduct in this section are:
	10.3.15 For the section between TUM Station and Yau Oi Estate, a standard span length of 35m has been adopted, except over Wong Chu Road where the span will need to increase to 45m to span over the existing road. The span arrangement is shown in Figur...
	10.3.16 The viaduct is integrated with the portal frame structure from TUM Station for the initial five spans before converging into a single twin track viaduct. The twin viaduct structure will be integrated with the cross beam supported on a single p...
	10.3.17 Based on the preliminary geotechnical information, piles may be founded on bedrock varying from 35m below ground near TUM Station to over 40m in areas near to Area 16.
	10.3.18 In the Proposed Scheme, the intermediate station is a side platform station and occupies the site of the Tuen Mun Swimming Pool.
	10.3.19 The structural form of the station is a conventional reinforced concrete structure with beam, slab  and  column  and  construction  will  also follow  a  conventional  approach. The structural frame is supported by a column grid spaced at abou...
	10.3.20 At the interface with the station, a common pier between viaduct and station is proposed to reduce the footprint of the structure. Bridge bearings will be provided on one side of the pier to support the viaduct end span and integral corbel wil...
	10.3.21 If the Modified RDS Scheme is adopted, the viaduct would continue in the river channel instead of the land section in Area 16. Typical span length would be 35m and built by pre-cast segmental construction. In the Modified RDS Scheme, the addit...
	10.3.22 The viaduct section for the main channel crossing is about 300m in length. As noted earlier, the main span is approximately 70m in length and the two side spans are approximately 50m in length. The viaduct arrangement of this section is shown ...
	10.3.23 The major constraints to the viaducts are as follows:
	10.3.24 The main channel crossing will adopt long span post-tension box viaduct with the main span of 70m and two side spans of 50m with haunch section at support to reduce the total number of piers in the river. The structural depth of bridge deck wi...
	10.3.25 The viaduct section from Wu Shan Recreation Playground to the end of the overrun at TMS Station is about 695m in length. After crossing the main channel, the viaducts pass over Wu Shan Recreation Playground and the major road junction of Wu Sh...
	10.3.26 The alignment is generally flat with a 0.3% gradient introduced at the crossover area in front of the station with sufficient vertical clearance to Wu Shan Road/ Wu Shan Road and the existing footbridge (NF100 & NF100A). Two existing footbridg...
	10.3.27 The major constraints to the viaducts are:
	10.3.28 Typical span length of 35m is proposed for the viaduct structures from Wu Shan Recreation Playground to the Wu Shan Road/Wu King Road junction. The exceptions to this are the viaduct structures over the Wu Shan Road/Wu King Road junction and w...
	10.3.29 The wide bridge deck for the crossover may make precast construction more difficult and traditional cast in-situ beam and slab for the deck is proposed. The bridge deck will be supported monolithically to the portal frame/pier to minimise long...
	10.3.30 Bored pile foundations should be feasible for most of the piers. However, workspace is limited along Wu Shan Road and at the Wu Shan Road/Wu King Road junction where the use of the large piling plant for bored piling may not be viable due to l...
	10.3.31 Based on the preliminary geotechnical information, the piles will be founded on bedrock and vary from 35m below ground near Wu Shan Recreation Playground to 50m below ground at the overrun track.

	10.4 Geotechnical
	10.4.1 The geological conditions along the proposed viaduct and station alignment were reviewed based on the geological information from the below documents. More details are provided in Chapter 13 – Geotechnical. Figures 13.2 and 13.3 show the geolog...
	10.4.2 Based on the available records, the following key geological/ geotechnical issues have been identified:
	10.4.3 Due to the uncertainties on the rockhead level, extent of inferred faults and metasedimentary/ andesite rock extent, it is recommended to carry out additional ground investigation along the proposed alignment in order to facilitate design and c...

	10.5 Construction Methods
	10.5.1 The viaduct design must be simple and lend itself to repetitious mass production techniques such as moving forms.  Detailing should allow prefabrication or pre-casting wherever appropriate. The proposed compact section of the viaduct structure ...
	10.5.2 Alternatively, it is possible that the segment casting yard could be considered in Area 16 site, however, this would be subject to land availability at the time of construction.
	10.5.3 The viaducts over the land section could be constructed precast segmental construction or by in-situ methods using formwork if access along the viaduct is available.
	10.5.4 To facilitate the speedy construction demanded by the programme any foundations must be simple and quick to construct, even to the extent of sacrificing economy for speed. On land, the foundations will be constructed using conventional methods ...
	10.5.5 The construction of the viaduct foundations will present a variety of problems given the restricted access and numerous and varied constraints along the river bank. The foundation and pier construction in Tuen Mun River Channel will be subjecte...
	10.5.6 For the construction of the foundations and piers near the embankment, it is proposed to adopt conventional temporary reclamation platform (up to +2.5mPD) for pile and pile cap construction for both the wet and dry season. The reclamation platf...
	Exhibit 10.3 Viaduct Construction in Tuen Mun River Channel
	10.5.7 At this earlier stage, the extent of filling works in the river channel cannot be confirmed without detailed drainage assessment. Nevertheless, an envisaged construction sequence has been developed in order to estimate the programme duration fo...
	Exhibit 10.4 Temporary Reclamation in Tuen Mun River Channel
	10.5.8 Pre-cast concrete segmental construction is envisaged for this section with the pre-cast concrete segments constructed off-site, and transported to site by barge, then by road transport to the storage or erection location.  Each span is formed ...
	10.5.9 South of Wong Chu Road, the viaducts on the approaches to the A16 Station will be constructed in-situ, and of similar construction form to the station.
	10.5.10 Construction access from the barging point to the work site along the viaduct alignment is shown via Hoi Wing Road, Pui To Road and Tin Hau Road (see Exhibit 10.5 – Route A, B and C).  These routes are all applicable for vehicles which are les...
	10.5.11 From Hoi Tin Road, it is proposed to have two TABs to cross the river channel to the east bank (see Exhibit 10.4).
	10.5.12 For the construction of the foundation near the shoreline, the use of conventional temporary reclamation platform for pile and pile cap construction is envisaged.  However, for the construction of the foundation and pier in the middle of the c...
	10.5.13 The structural form of the viaduct at the main channel crossing favours in-situ segmental construction with adjustable formwork for the variations in segment depth required at differing positions between the piers of the main span and side spa...
	10.5.14 Controlled access for plant, materials and labour from both sides of the river channel should be provided for construction of main viaduct crossing.
	10.5.15 Bored piles are envisaged for the foundation supports, although with limited work space along Wu King Road, alternative foundations such as H-piles may need to be adopted.
	10.5.16 For the viaduct section between Wu Shan Recreation Playground to the road junction of Wu Shan Road/Wu King road, could be either constructed using precast segmental or in-situ construction methods.
	10.5.17 The viaduct structures on the approach to the station (i.e. at the crossover) will be of a similar structural form to the station and will be constructed in-situ. Falsework across Wu Shan Road/Wu King Road is required in order to maintain vehi...
	10.5.18 Construction access to the work site along the viaduct alignment will be provided at Wu Shan Road, Hoi Wong Road and Wu King Road.

	10.6 Future Design Direction and Initiatives
	10.6.1 The structural form of the viaducts have a major influence on the visual impact of this part of the route. It presents an opportunity to develop a more attractive design, more in keeping with its particular surroundings than massive, concrete s...
	10.6.2 Typical spans are 35m length, with local exceptions where the viaduct need to passes over a road bridge, etc.  A structural span of 35m offers a reasonable compromise between column spacing and structural depth.
	10.6.3 The span lengths across the main channel have been maximised to reduce the number of support piers in the river.  The main span is approximately 70m in length and the two side spans are approximately 50m in length. The structural form can be re...
	10.6.4 The support piers of the TMS Extension follow the Tuen Mun River Channel and will partial obstruct the river flow and cause head loss. The construction of the foundations/piers in the river channel will require working platforms from which pile...
	10.6.5 The next stage of design should address the following:
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	11 ANCILLARY BUILDING
	11.1 TMS Feeder Station
	11.1.1 Based on System-wide E&M requirement, a TMS Feeder Station is required to support the System-wide requirements for the TMS Extension.
	11.1.2 In the Proposed Scheme, the Feeder Station has been amalgamated with the A16 Station. The station has included the rooms for the CLP 132/25kV traction transformer, System-wide and Building Services plant rooms.  The SoA for the A16 Station is c...
	11.1.3 Whilst in the Modified RDS Scheme, a stand-alone Feeder Station is required and is described below.  The SoA for the separate Feeder Station is contained in Appendix H.
	11.1.4 The Feeder Station in the Modified RDS Scheme is proposed to be located STT open carpark site in Area 16. The location has been selected based on the following considerations:
	11.1.5 The Feeder Station in the Modified RDS Scheme is envisaged to be a two-storey building based on room requirements in the preliminary SoA for the System-wide E&M plant rooms and associated Building Services plant rooms.
	11.1.6 The footprint of the Feeder Station is approximately 55 m x 16 m.
	11.1.7 The Feeder Station is proposed to be co-located with the EAP to minimise land take and will include access and parking for FSD vehicles.  The proposed layout of the Feeder Station compound is shown in Figures 11.1 and 11.3.
	11.1.8 This section summarises the building services system for the proposed Feeder Station.
	11.1.9 Preliminary cooling load estimation for the Feeder Station is around 80TR. DX type air conditioners and mechanical ventilation systems are proposed in the plant rooms as per the NWDSM and CLP Code of Practice.
	11.1.10 The Feeder Station is equipped with necessary equipment including circuit breakers for receiving the traction power supply from CLP substation and distributing it via outgoing feeders to the OHL System at 25kV, single-phase, 50Hz. It comprises...
	11.1.11 Fire Services provisions have been provided in accordance with the NWDSM, relevant FSS and FSD requirements.  System includes fire hydrant and hose reel system, automatic fire alarm and detection system, automatic sprinkler systems and water s...
	11.1.12 Fresh water, flushing water and cleansing water will be brought into the building. Storm water, waste water and foul water will be collected and discharge by gravity pipework as far as practical. Sump pumps will be introduced as necessary.
	11.1.13 The base slab is envisaged to be 1,000mm thick and will generally rest on grade and supported by H-piles in the form of pre-bored socket steel H-piles.
	11.1.14 The above ground structure is an assemblage of column/wall-beam moment resisting frames rigidly connected and tied together with an infinite stiff in-plane slab diaphragm to resist the lateral loads induced by wind and seismic forces.
	11.1.15 The architectural treatment will be reviewed and studied in the future design stage. Whilst it is important for a consistent design approach to be employed for all ancillary buildings the design of Feeder Station should be of particular higher...
	11.1.16 A common architectural concept and the language of material should be used for TMS Extension. As this building may be viewed from the top most of the time, the building should be covered with a green roof.  The green roof could be an ‘extensiv...

	11.2 Emergency Access Point (EAP)
	11.2.1 To comply with the latest “Guidelines on Formulation of Fire Safety Requirements for New Railway Infrastructures” issued by FSD in 2016 (hereafter called the FSD’s Guidelines), EAPs are required along the viaduct at not more than 1km intervals ...
	11.2.2 Under the Proposed Scheme, the MoA provisions at A16 Station and TMS Station will permit emergency access to track level at interval less than 1 km, and therefore no additional EAPs are required along the viaducts.
	11.2.3 In the Modified RDS Scheme, two EAPs will be required for operation due to the separation between TUM Station and TMS Station is slightly over 2 km as shown in Figure 11.3.
	11.2.4 Exhibit 11.1 shows a typical arrangement of the EAP. With due considerations of the site constraints including accessibility by fire appliances, one of the proposed EAPs is located at Tuen Mun Park (EAP No. 1) whilst EAP No. 2 is proposed in Ar...
	11.2.5 As the proposed viaducts are not over 15m in height at the EAPs, a fireman’s lift is unlikely to be required.
	11.2.6 The EAP facility will also need to provide FSD access to the viaducts.  There is a requirement for a 7.3m wide EVA, together with adequate parking for 7 numbers of 12m long fire appliances of fire and turning space at ground level for emergency...
	11.2.7 A typical arrangement of the EAP near to Yau Oi Estate is shown in Exhibit 11.2.
	11.2.8 Based on the provision as set out in FSS for West Rail Trackside Infrastructure and Services, one standard street fire hydrant shall be provided at each EAP within 30m of the fire series inlet.
	11.2.9 For each elevated section (viaduct) EAP, a fire services inlet shall be provided at street/ground level, located adjacent to the emergency access stairway.  A dry standpipe riser shall ascend from the fire series inlet to the viaduct level and ...
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	12 REprovisioning Works
	12.1 Introduction
	12.1.1 In the Proposed Scheme, the railway alignment passes over the Tuen Mun Swimming Pool and the Tuen Mun Safety Town and both facilities will need to be demolished and reprovisioned in order to facilitate the railway construction works.
	12.1.2 In the Modified RDS Scheme, the alignment avoids the Tuen Mun Swimming Pool as it runs along in the channel but passes over the Tuen Mun Safety Town requiring its reprovisioning similar to the Proposed Scheme. Therefore, the subsequent discussi...
	12.1.3 Over the years, the Corporation has undertaken reprovisioning works on a number of swimming pool facilities including the Kennedy Town Swimming Pool under the West Island Line (WIL) Project and the Wan Chai Sport Indoor Games Hall and Training ...

	12.2 Tuen Mun Swimming Pool Reprovisioning Works
	12.2.1 Tuen Mun Swimming Pool, opened in 1986, is located at Hoi Wong Road in Government Allocated Land (Lot No. GLA-TM 47) of about 3 hectares.  It is operated and managed by the LCSD. To facilitate the railway construction, this facility will need t...
	12.2.2 The existing Tuen Mun Swimming Pool complex comprises of 7 pools and a 700-seat spectator stand.  All the pools are outdoor.  A few reprovisioning sites have been identified during the Interim Stage and are briefly discussed below.
	12.2.3 The proposed reprovisioning pool facility is proposed to adopt a more compact design and require a site area of around 1 hectare with enhancement to the facilities which include indoor heated pool.
	12.2.4 A number of possible reprovisioning options have been explored for the Tuen Mun Swimming Pool. They include sites in:
	12.2.5 Area 45 covers an area of 9.9 hectares as shown in Exhibit 12.1 and is located between Lung Fu Road on the west and Lung Mun Road on the east. To the north, is the Tuen Mun Golf Centre which occupies an area of 4.85 hectares and the Tuen Mun Pu...
	12.2.6 There is a horse riding trail which extends from the horse riding school. A small parcel of private land is located within Area 45 and there are plans to turn it into a holiday camp. The Area 45 site is large enough for the reprovisioning of th...
	12.2.7 Based on the topographical information from available Ground Investigation (GI) record, Area 45 is very hilly with ground profile varying from approximately +20mPD to +48mPD. The initial assessment of the site concluded that site formation work...
	12.2.8 The Tuen Mun Golf Centre, which was commissioned in 1995, is located on 54 Lung Mun Road. The facility was funded and built by the Hong Kong Jockey Club, and is managed by LCSD. Covering an area of 4.85 hectares, the main facilities of the Golf...
	12.2.9 To minimise the impact on the public driving range which serves more users, one of the possible options is to relocate the swimming pool to the practice green area of the Tuen Mun Golf Centre, which occupies an area of approximately 1 hectare, ...
	12.2.10 Alternatively, it is considered possible to reprovision the swimming pool at the southern portion of Area 16, which is currently used for bus/ car parking and a HKCIC Training Ground under STT.  With due considerations of the railway facilitie...
	12.2.11 Since the location is in proximity to the existing swimming pool, it is considered there would be less public objections due to the minimal impact to existing users. Furthermore, the Tuen Mun Swimming Pool would be upgraded with indoor swimmin...
	12.2.12 Other reprovisioning sites being explored include the open storage site at the end of Hoi Wah Road together with a portion of the adjacent Tuen Mun Public Cargo Handling Area (TMPCHA), forming a site of around 0.9 hectare as shown in Exhibit 1...
	12.2.13 In January 2017, the Policy Address 2017 proposed a Sports Ground and Open Space in Area 16, Tuen Mun, as one of the projects to be launched in the coming five years.   The Policy Address mentions a sports ground, one 11 a-side football pitch ...
	12.2.14 On 26 April 2017, Home Affairs Bureau presented a paper at the Legislative Council Panel on Home Affairs on the pre-construction works for the proposed Sports Ground and Open Space in Area 16, comprising of a number of sporting facilities incl...
	12.2.15 The studies to date have reviewed alternative sites for the swimming pool reprovisioning works. Of the current options, the Tuen Mun Golf Centre and within Area 16 are considered the better options (see Exhibit 2.1).
	12.2.16 After the Policy Address 2017 proposing Sports Ground and Open Space at Area 16 and in order to resolve the land use in both Tuen Mun Golf Centre and at Area 16, two options were studied, the first option, looked at relocating the proposed Spo...
	12.2.17 LCSD, Architectural Services Department (ArchSD), Railway Development Office of Highways Department (RDO) and PlanD were all approached in February and March 2017 to discuss LCSD’s planned sports ground and existing swimming pool facilities at...
	12.2.18 It was discovered that the proposed sports ground should comprise of track and field facilities which comply with the latest International Association of Athletics Federation (IAAF) Category II standards and a warm-up track in a configuration ...
	12.2.19 The operations, management, support rooms and spectator stands were based on the ‘Accommodation Requirement Brief’ of the Area 16 Sports Ground prepared by ArchSD in 2010, which was received from Government after the meeting in March 2017.
	12.2.20 A multi-functional and shared use approach is proposed to maximise design efficiencies for the proposed sports ground, which is primarily used by community on a regular basis as opposed to a dedicated training and competition venue.
	12.2.21 Whilst the current capacity of the Tuen Mun Swimming Pool is around 2,100 to 2,300 people per session, the Tuen Mun Swimming Pool only has outdoor pools. The reprovisioning scheme is based on an all-weather swimming pool, with a minimum capaci...
	12.2.22 The subsequent development of the “Optimised Sport Complex” option in Area 16 is documented separately, in a working paper contained in Appendix D. The conceptual layout of the integrated sports ground and swimming pool is shown in Exhibit 9.2...
	12.2.23 At the time of writing this Final Report, there has been no decision on the Combined Sport Complex and further discussions with LCSD, ArchSD, RDO and PlanD will be required to develop the design and resolve the land issues.

	12.3 Tuen Mun Safety Town
	12.3.1 There are four Road Safety Towns located in North Point, Sau Mau Ping, Shatin and Tuen Mun respectively. Each of them provides a simulated road environment to enhance children's awareness of road safety. They are owned and managed by LCSD and t...
	12.3.2 The Tuen Mun Road Safety Town located at Wu Shan Recreation Playground under Government lot no. NT333 DA will need to be reprovisioned for construction of the viaducts. The site is around 0.3 ha with various facilities such as Park Office, Firs...
	12.3.3 It is proposed to be reprovisioned on a like-to-like basis.
	12.3.4 The Safety Town is proposed to be reprovisioned to the open storage site at Hoi Wong Road, as shown in Exhibit 12.4.  The site is easily accessible by public transport with bus stops located on Hoi Wong Road and the LRT stop serving the Tuen Mu...
	12.3.5 Approvals will need to be sought from LCSD and other relevant Government departments for the reprovisioning of the Tuen Mun Safety Town.
	12.3.6 The Tuen Mun Road Safety Town will need to be reprovisioned before the existing facility can be demolished.
	12.3.7 The architectural treatment will be reviewed and studied at the next stage of the project.
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	13 Geological
	13.1 Background
	13.1.1 The available geological data, geotechnical information in the Geotechnical Information Unit (GIU) as well as relevant in-house records have been collated to compile the current desktop review.  Published information such as the Hong Kong Geolo...
	13.1.2 Searches of the following archives and databases have been undertaken:
	13.1.3 The locations of existing GI stations within 150m to the proposed TMS alignment have been obtained and summarised in Table 13.1 below:
	Table 13.1 Summary of Ground Investigation Records
	Table 13.1 Summary of Ground Investigation Records (Continued)
	Table 13.1 Summary of Ground Investigation Records (Continued)
	Table 13.1 Summary of Ground Investigation Records (Continued)
	13.1.4 The next section summarises the geological and GI along the proposed TMS alignment.

	13.2 Site Conditions
	13.2.1 The proposed alignment runs elevated from the existing TUM Station to an intermediate station in Area 16 and terminating at the new TMS Station in the south, passing predominately over the Tuen Mun River Channel.  The topography of this area is...
	13.2.2 Towards TMS, the alignment passes over the Wu Shan Recreation Park and the urban district of TUM where the topography is typically flat. An existing man-made fill slope, feature No. 5SE-D/F31, with maximum height of 6m and over 145m long is loc...

	13.3 Geology
	13.3.1 According to the published HKGS Maps and available GI records, the solid geology generally include the insitu soils and bed rock of Tuff, Meta-tuff and Tuffite at the areas at the northern portion of the alignment along the Tuen Mun River Chann...
	13.3.2 The site is inferred to be intersected with several rockhead depressions which may be related to fault and jointing. As the rockhead depressions and faults are inferred crossing the site and rockhead are not proven in some of the available GI, ...
	13.3.3 Metasedimentary rocks such as Metasiltstone, Phyllite, and Andesite are found locally near the site, particularly at the overrun section of TMS Station and the Area 16 Station. These rocks may have lower allowable end-bearing capacity than Gran...

	13.4 Geological Profile
	13.4.1 The site is on reclaimed land consisting of sandy fill material which was formed in 1982 (over 30 years). Apart from the area under the existing river training wall, the existing borelogs generally indicate that dredging was not carried out in ...
	13.4.2 Based on available existing borelogs, the geological profiles of Proposed Scheme alignment is illustrated in Figures 13.2 and 13.3 and Appendix Q. The ground along the northern portion of the alignment within the Tuen Mun River Channel generall...
	13.4.3 Fill is typically described as silty coarse, medium and fine Sand from available existing bore hole logs. The base levels of fill range from -7mPD to 0mPD with thickness up to about 11m thick.
	13.4.4 Marine Deposit is typically described as silty Clay and locally as silty Sand with some to occasional shell fragments and is up to 16m thick with base level between -16mPD and -3mPD.
	13.4.5 Alluvium is up to 12m thick and generally comprises of interlayers of silty Clay and clayey Sand with occasional gravels and shell fragments. Layers of Gravel and Cobbles were recorded locally, usually towards the base of Alluvium.
	13.4.6 The top of insitu weathered rock or Saprolite ranges from -21mPD to -6mPD. For the northern portion of the alignment, the material above bedrock generally comprises of weak to moderately weak, highly decomposed (Grade IV) fine to coarse Volcani...
	13.4.7 The bedrock is typically composed of Volcanic rocks of strong, moderately decomposed or better, coarse Volcanic rocks at northern portion, and Granite and Granodiorite with rockhead of strong, moderately decomposed or better, coarse granites at...
	13.4.8 As the proposed stations and alignment are located close to the sea, the groundwater level in the vicinity is expected to be influenced by the tide. With reference to the Port Works Design Manual: Part 1, data from the nearest tide gauge at Lok...

	13.5 Additional GI
	13.5.1 Based on the available GI records, rockhead is not proven in many of the drillholes along the alignment. Also, potential geological structures such as faults are inferred across the site and may induce undulating rockhead. In addition, Metasedi...
	13.5.2 In order to ascertain the pile founding levels and assess the potential settlement issue induced by marine mud, 11 additional GI boreholes along the alignment are recommended. The additional GI serves to investigate the geology model, rockhead,...
	13.5.3 The recommended locations of additional boreholes are shown in Figure 13.7.

	13.6 Summary of Potential Geotechnical Constraints
	13.6.1 Based on the available geological profile inferred from the available records, some key geological/ geotechnical issues have been identified as follows:
	13.6.2 The above constraints shall be further verified when additional GI results are obtained in the next stage of project.
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	14 ENVIRONMENTAL
	14.1 Introduction
	14.1.1 This chapter presents the findings from the PER.  In the PER, the environmental considerations and issues for the various alignments have been reviewed. Preliminary findings and environmental mitigation measures, in particular those related to ...
	14.1.2 The TMS Extension Project is a Designated Project by virtue of Item A.2 “A railway and its associated stations”, Part I, Schedule 2 to the EIAO (Cap. 499).   An EP is required under the EIAO for the construction and operation of the TMS Extensi...

	14.2 Surrounding Environment
	14.2.1 The TMS Extension is located in the southern part of Tuen Mun and extends in a southwardly direction from the existing TUM Station on the WRL to the Tuen Mun Ferry Pier.  The existing environment along the extension is generally urbanised and e...

	14.3 Environmental Consideration for the Proposed TMS Alignment
	14.3.1 The Proposed Scheme alignment upon leaving the existing TUM Station runs along the East bank of Tuen Mun River Channel and avoids crossing the channel twice as in the RDS-2014 conceptual scheme which will minimise the implications to the water ...
	14.3.2 The proposed intermediate station in Area 16 is located on the western boundary of the existing G/IC zone in Tuen Mun Area 16.  It encroaches on the site of Tuen Mun Swimming Pool which will necessitate its reprovisioning. The key environmental...
	14.3.3 The reprovisioning of Tuen Mun Swimming Pool (i.e. to other locations within Area 16) will introduce additional environmental impacts to nearby sensitive receivers during the construction phase. Construction dust and noise issues will need to b...
	14.3.4 At the TMS Station on Wu King Road, environmental implications include operational noise as well visual impacts due to nearby NSRs/VSRs.

	14.4 Key Environmental Issues
	14.4.1 The potential environmental impacts that may arise from the construction and the operation of the TMS Extension are identified in Table 14.1 below.
	Table 14.1  Potential Environmental Issues
	Construction Phase
	14.4.2 The construction of the TMS Extension, in particular earthworks, handling of materials at the barging point and other temporary stockpile areas, and demolition and building works (including those associated with the reprovisioning of the Tuen M...
	14.4.3 Key construction activities anticipated for the TMS Extension include construction of the stations and the temporary reclamation in the channel for the construction of the viaducts.  As noted in Chapter 10, the construction of the viaduct will ...
	14.4.4 The key dust generating construction activities are expected to include placement and removal of fill for the temporary reclamation in the channel, handling of fill/excavated materials and wind erosion of temporary stockpile of loose materials ...
	14.4.5 In view of the nature of the construction works and the limited quantity of excavation, potential dust impacts from the construction of the TMS Extension would be minor.  With the implementation of dust suppression measures stipulated under the...
	14.4.6 As it is envisaged that the works areas along the alignment of the TMS Extension will be limited in size owing to site constraints, the number of diesel-powered construction plant and equipment to be operated simultaneously at any one time woul...
	Noise
	14.4.7 During the construction phase, the use of Powered Mechanical Equipment (PME) for the construction works of the TMS Extension would likely cause potential noise impact on the NSRs located in the vicinity of the proposed works areas.   Constructi...
	14.4.8 Without any mitigation measures, adverse construction noise impacts are anticipated at existing NSRs in close proximity to the proposed alignments and station(s), such as Yau Oi Estate, Islamic Primary School, Wu King Estate and schools near TM...
	14.4.9 A quantitative construction noise impact assessment shall be carried out during the EIA stage to assess the construction noise impacts on the NSRs and to recommend additional specific mitigation measures where exceedance of the construction noi...
	14.4.10 With the implementation of appropriate mitigation measures, adverse noise impacts are not anticipated from the construction works of the TMS Extension.
	Water Quality
	14.4.11 The construction of the viaduct piers would involve some temporary reclamation along the channel.  Cofferdams would be installed for the construction of the piles and pile caps.  The temporary reclamation would be removed after completion of t...
	14.4.12 Apart from the temporary reclamation, construction site runoff and drainage; debris, refuse and liquid spillages; and sewage from the on-site construction workforce would also be potential sources of water quality impacts.
	Waste Management
	14.4.13 Waste generated from the construction of the TMS Extension would include construction and demolition (C&D) materials, general refuse from the onsite workforce, and some chemical wastes from the maintenance of construction plant and equipment. ...
	14.4.14 C&D materials will be generated from both the foundation works and superstructure works. Based on currently available information on the construction methods to be adopted for the TMS Extension, major excavation works are not anticipated. Spoi...
	14.4.15 Standard waste management measures and good site practices for the TMS Extension are presented in Section 14.5. With the implementation of the recommended measures and adoption of these practices, no adverse waste management issue is anticipated.
	Land Contamination
	14.4.16 The southern half of the G/IC zone in Tuen Mun Area 16 is currently occupied by various temporary uses, including bus depots, car parks and construction industry training facility.  It is also the proposed site of the reprovisioned Tuen Mun Sw...
	Marine Sediments
	14.4.17 As part of the TMS Extension would be sited on reclaimed land, marine sediments would likely arise during the construction of foundations for the viaduct piers and the station(s).  The quality of sediments arising from the construction works a...
	Ecology
	14.4.18 The Tuen Mun egretry which supports a small population of Little Egret is located more than 500 m from the northern boundary of the project, as shown in Figure 14.3, and direct impacts on the egretry are not anticipated.  The artificial banks ...
	14.4.19 As the site of the reprovisioning of the Tuen Mun Swimming Pool is located within a developed area, adverse ecological impacts are not anticipated.
	14.4.20 Although no adverse ecological impacts are anticipated, ecological surveys and assessment shall be carried out during the EIA stage to ensure compliance with requirements set out in the EIAO and other relevant legislation.
	14.4.21 To minimise indirect ecological impacts, appropriate mitigation measures (e.g. control of noise and lighting glare) would need to be implemented during the construction phase.
	Landscape and Visual
	14.4.22 Landscape and visual impacts may arise during the construction of the TMS Extension as a result of the removal of existing trees and vegetation, the use of construction equipment, the erection of temporary structures and lighting for the const...
	14.4.23 Based on the proposed alignment, there are three public open spaces that would potentially be affected.  They include Tuen Mun Park, Hoi Wong Road Garden and Tuen Mun Safety Town in Wu Shan Recreational Playground as shown in Figure 14.7.  The...
	14.4.24  A broad-brush tree survey has been carried out to identify tree groups that would be potentially affected by the TMS Extension.  Tree groups identified are shown in Figure 14.7.  Key species found include: Acacia confusa, Araucaria heterophyl...
	14.4.25 In accordance with the EIAO Guidance Note No. 8/2010, the assessment area shall normally include all areas within 500m from the work limit of the Designated Project. Within the assessment area, four (4) Registered OVTs, as shown in Figure 14.6...
	14.4.26 As the alignment is elevated, there will be potential visual impact on the adjacent VSRs during construction including temporary works.
	Cultural Heritage
	14.4.27 The Shek Kok Tsui Site of Archaeological Interest (SoAI) in Tuen Mun Area 45, as shown in Figure 14.4, is located near the existing Wu Shan Recreation Playground and is more than 150 m west of the proposed alignment.  With the large separation...
	14.4.28 The TMS Extension alignment is also located in the vicinity of two built heritage sites, Tin Hau Temple in Tuen Mun Kau Hui and Hung Lau, classified as Grade 1 Historic Building [AM77-0108] in Tuen Mun Area 45. No direct impacts are anticipate...
	Hazard to Life
	14.4.29 A small section of the proposed alignment is located within the 150 m consultation zone (CZ) of the existing Exxon Mobil Estate LPG store in Tuen Mun Area 44, which is a Potentially Hazardous Installation (PHI). The location of the PHI and the...
	14.4.30 For the purpose of the PER, reference to the approved EIA Report of Proposed Joint User Complex and Wholesale Fish Market at Area 44, Tuen Mun (EIAO Register No AEIAR-070/2003).  The predicted individual risk levels range from 1 x 10-6 to 1 x ...
	14.4.31 During the construction phase, the barging operations and construction of the viaduct within the 150 m CZ would likely have implications on the risk levels associated with the PHI as a result of the introduction of construction worker populati...
	Operational Phase
	14.4.32 As electrically powered trains will be operated for the TMS Extension, no atmospheric emissions will arise from the train operations and no air quality issue is envisaged.
	Noise
	14.4.33 Potential impacts on nearby NSRs may arise from the operational rail noise of the TMS Extension, in particular during the night-time period between 2300 to 0700 hours, when the noise criteria is most stringent.  In addition, considerations wou...
	14.4.34 Existing and potential NSRs identified along the alignment are listed in Table 14.2 and shown in Figure 14.2. The location of the NSRs is shown in Exhibits 14.1 and 14.2.
	Table 14.2 Noise Sensitive Receivers
	Note: 1.  There are no indicative/published building layouts available for the potential NSRs in G/IC zone in Area 16 and Wu Shan Recreation Playground. The locations of the assessment points, which have been agreed with MTRCL, are assumed for an indi...
	14.4.35 For the purpose of a conservative assessment in the PER, Area Sensitivity Rating “B” has been assumed for the NSRs near the proposed alignment (refer Figure 14.2) in accordance with the Technical Memorandum on Noise from Places Other than Dome...
	14.4.36 Certain sections of the TMS Extension, e.g. the proposed TMS Station and overrun will be located in close proximity to the existing LRT. The cumulative noise impacts from the TMS Extension and the existing LRT shall need to comply with the rel...
	14.4.37 For assessing the cumulative airborne railway noise impact at the NSRs for which LRT is a dominant source of noise impact, it is considered advisable to adopt an assessment goal of 10 dB(A) lower than the relevant railway noise criteria.  This...
	14.4.38 It is anticipated that noise mitigation measures such as vertical noise barrier, semi-enclosure and full enclosure will be required to alleviate the railway noise impacts on nearby NSRs. The proposed noise mitigation measures for airborne rail...
	Water Quality
	14.4.39 The key source of potential water quality impact during the operation of the TMS Extension will be sewage effluents from the staff and passengers and trade effluents from shops at the station(s).  All effluents and wastewater arising from the ...
	Waste Management
	14.4.40 The key issue with respect to waste is anticipated to be mainly related to the management of general refuse and small amounts of chemical waste generated from the operation of the station(s).  No adverse impacts from operational wastes are exp...
	Land Contamination
	14.4.41 The operation of the railway extension and station(s) would unlikely cause any land contamination, and therefore no environmental concern in this respect is envisaged.
	Marine Sediments
	14.4.42 The operation of the railway extension and station(s) would not touch on any marine sediment, and therefore no environment concern in this respect is envisaged.
	Ecology
	14.4.43 Indirect ecological impacts on the ardeids which use the Tuen Mun River Channel for foraging may arise from the noise, lighting glare and increased human activities associated with the railway operations.   Good management practices will be ad...
	Landscape and Visual
	14.4.44 There would be permanent loss of existing trees and potential impact on existing facilities within public open spaces.
	14.4.45 As the alignment is elevated, potential visual impact on the adjacent VSRs from the above ground structures such as the viaducts, columns and station(s) will be anticipated and design of these physical structures will need to be treated carefu...
	Cultural Heritage
	14.4.46 As the proposed alignment is located more than 150m from the Shek Kok Tsui SoAI, cultural heritage impacts are not anticipated from the operation of the TMS Extension.
	Hazard to Life
	14.4.47 As the TMS Station is not located within the CZ of existing PHIs, the risk levels to operational staff and train passengers is considered minimal.
	14.4.48 Nevertheless, a QRA shall need to be carried out during the EIA stage to confirm that risk levels would be within the acceptable levels in accordance to all relevant guidelines.

	14.5 Environmental Control Measures
	14.5.1 The following environmental measures should be considered in the construction and operation phases of the project.
	Construction Phase
	Construction Dust
	14.5.2 To minimise the construction dust impact, the following dust mitigation measures should be implemented:
	Construction Noise
	14.5.3 Construction noise impacts can be minimised through adoption of good site practice and management, use of quiet plant and adoption of noise barriers/enclosures.  All construction works should be carried out during non-restricted hours (i.e. 070...
	Water Quality
	14.5.4 The following measures are recommended as good site practices to mitigate water quality impact during the construction phase:
	Waste Management
	14.5.5 During the construction stage, standard waste management measures and good site practices should be implemented to manage C&D materials generated from the Project include preparation of a Waste Management Plan, on-site sorting and reuse of C&D ...
	14.5.6 During the operation phase, general refuse should be collected and removed in appropriate covered containers to prevent odour and windblown litter.  Separation of recyclable materials, such as paper and metals, from other waste streams should b...
	Land Contamination
	14.5.7 A Contamination Assessment Plan (CAP) should be prepared and endorsed by EPD.  Prior to the construction works at the areas of concern, site investigations and land contamination assessment should be conducted in accordance with the endorsed CA...
	Marine Sediments
	14.5.8 During the EIA stage, a Sediment Sampling and Testing Plan (SSTP) should be prepared for the purpose of proposing sampling locations, parameters to be analysed in chemical and biological laboratory tests and testing methods. The SSTP should be ...
	14.5.9 ETWB TC(W) No. 34/2002 (or PNAP ADV-21) sets out the procedure for seeking approval to and the management framework for marine disposal of dredged/ excavated sediment.  This Practice Note outlines the requirements to be followed in assessing an...
	Ecology
	14.5.10 No direct ecological impact is anticipated. Possible mitigation measures to reduce the potential indirect ecological impacts include noise, dust, water pollution, glare, etc during the construction phase would include erection of site hoarding...
	14.5.11 It is anticipated that the Tuen Mun River Channel may also be used as foraging habitats by ardeids.  Review of their use along the river channel especially on the upstream usage as compared to the TMS Extension alignment should be conducted in...
	14.5.12 Noise barrier design should be bird-friendly such that barriers/panels are non-transparent to reduce bird collision risk.
	Landscape and Visual
	14.5.13 Preliminary landscape and visual mitigation measures during the construction phase are as follows:
	Cultural heritage
	14.5.14 As no cultural heritage resources have been identified close to the alignment, no direct impacts on the cultural heritage resources are envisaged. The Tin Hau Temple and Hung Lau which have been identified as built heritage features are more t...
	Hazard to Life
	14.5.15 Any mitigation measures to reduce the risk associated with the construction of the TMS Extension, if required, will be developed as part of the QRA to be undertaken during the EIA stage to ensure compliance with the Risk Guidelines.
	Operational Phase
	Railway Noise
	14.5.16 Based on the proposed alignment, it is envisaged that noise mitigation measures will be required to alleviate the operation railway noise at NSRs (i.e. ~20m to 80m) from the alignment.
	14.5.17 It is assumed that some basic noise reduction treatments for the existing West Rail will be adopted for the TMS Extension. These include:
	14.5.18 A preliminary railway noise assessment has been conducted for the purpose of proposing the preliminary noise mitigation design to be adopted for the viaduct and stations. The preliminary result for unmitigated scenario is shown in Table 14.3.
	Table 14.3  Preliminary Railway Noise Assessment for Unmitigated Scenario
	Notes:
	(a) The predicted train noise levels are obtained by summation of airborne rolling noise and air-conditioning noise.
	(b) Refer to Section 14.4.38, the ANLs for the corresponding NSRs would be 65 dB(A) and 55 dB(A) for daytime operation and night-time operation, respectively.
	(c) An assessment criteria of ANL – 10 dB(A) was adopted to account for the cumulative railway noise impact from the existing LRT operation.
	14.5.19 The assessment predicted exceedance of 1 to 19 dB(A) without any mitigation measures.  To address the predicted noise exceedance, reference has been made to the mitigation measures adopted for the existing WRL.  Considering the railway operati...
	14.5.20 It is assumed that the semi-enclosure and full enclosure are capable of providing at least 10 dB(A) and 20 dB(A) of noise screening effect respectively. The predicted noise levels with the implementation of the proposed indicative noise mitiga...
	Table 14.4  Preliminary Railway Noise Assessment for Mitigated Scenario
	Notes:
	(a) The predicted train noise levels are obtained by summation of airborne rolling noise and air-conditioning noise.
	(b) Refer to Section 14.4.38, the ANLs for the corresponding NSRs would be 65 dB(A) and 55 dB(A) for daytime operation and night-time operation, respectively.
	(c) An assessment criteria of ANL – 10 dB(A) was adopted to account for the cumulative railway noise impact from the existing LRT operation.
	14.5.21 With the implementation of the proposed potential noise mitigation measures, adverse impact arising from train operation is not envisaged.
	14.5.22 The above preliminary railway noise assessment and recommendations on mitigation measures are based on the structural design of the viaduct and the track form adopted for the existing WRL.  Particular attention shall be paid to the design for ...
	14.5.23 It should also be noted that the above indicative noise mitigation measures have been proposed based on the best available information at the time of this report. The noise mitigation measures would require further review and refinement at the...
	Fixed Plant Noise
	14.5.24 For fixed noise sources, the following criteria in Table 1A of Annex 5 to EIAO-TM apply:
	14.5.25 The major fixed plant noise source will be the E&M equipment of the station(s).  It is expected that most of the fixed noise sources would be housed within plant rooms, which would be effective in most cases for minimising noise impacts.  If o...
	14.5.26 During the detailed design stage, the maximum allowable Sound Power Level (SWL) will be determined for each fixed plant item or ventilation opening. The maximum allowable SWL should be specified in procurement contract and the suppliers of equ...
	Water Quality
	14.5.27 The key source of potential water quality impact during operational phase will be sewage effluent from the staff, passengers and trade effluents from shops at the station(s).  All effluent and wastewater arising from the TMS Extension should b...
	Cultural heritage
	14.5.28 As no cultural heritage resources have been identified close to the proposed alignment. Operational impacts from the railway are not anticipate and no mitigation measures are considered necessary.
	Hazard to Life
	14.5.29 Mitigation measures to reduce the risk associated with the operation of the TMS Extension, if required, will be developed as part of the QRA to be undertaken during the EIA stage to ensure compliance with the Risk Guidelines.

	14.6 Implications on Existing Environmental Permit
	14.6.1 As the existing overrun tracks at TUM Station will become part of the proposed TMS track alignment, potential alterations to these tracks (e.g. change of track form from ballast track to FST) may not be fully in line with the information presen...

	14.7 Summary
	14.7.1 This chapter has identified noise, landscape and visual impacts, hazard to life and marine sediments to be the key environmental issues that warrants further consideration and investigations in next stage of the project.  Notwithstanding this, ...
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	15 SYSTEMWIDE E&M DESIGN
	15.1 Automatic Fare Collection (AFC)
	15.1.1 For the TMS and Area 16 stations, new AFC and SAMS systems will be provided. The new systems shall be fully interoperable with the existing MTR AFC and SAMS systems.
	15.1.2 Modifications of the existing systems in related to TMS and Area 16 stations are as follows:
	15.1.3 MTR AFC system shall adopt the new Business Rules, payment method and fare products made during this period.
	15.1.4 Main Control System - add MCS I/O interface for the new AFC/SAMS equipment at TMS and Area 16 stations; station AFC and SAMS local LAN provision through MCS.
	15.1.5 MTR Backend / Octopus Central House (CCHS) – enhance the data exchange interface between MTR Backend/CCHS and new AFC equipment, in order to support the respective transaction settlement and revenue reconciliation.
	15.1.6 MTR SAMS Central Computer – enhance to accommodate the SAMS doors of TMS and Area 16 stations.

	15.2 Commercial Telecom Systems
	15.2.1 The Commercial Telecom Systems provides mobile and FTNS services at stations, depot, ancillary buildings and other designated areas and facilities. The systems comprises of the digital transmission system, data network, fibre optic system, comm...
	15.2.2 A DCS will be built for extending the mobile signals from/to the mobile service operators’ equipment and the station TMS and Area 16 stations public areas.
	15.2.3 Not required.
	15.2.4 The systems mainly interface with the station electricity supply system. All the telecom backbone, where required, will be acquired from FTNS service providers for inter-connecting the system at TMS and Area 16 stations from/to outside the rail...

	15.3 Communications Systems
	15.3.1 The Communications System provides sufficient and reliable voice, data and video communication services between stations, Operations Control Centre (OCC), depot, ancillary buildings and other designated areas and facilities.
	15.3.2 The Communications System comprises the following subsystems:
	15.3.3 The technology adopted for the Communications System shall be field proven with past successful application references, open and conform to international standards. The design of the Communications System shall be equipped with sufficient capac...
	15.3.4 The following modifications and upgrading of the existing systems on the EWC is required:

	15.4 Escalators
	15.4.1 Escalators are to be provided at the new stations to facilitate transportation of passengers to different levels.
	15.4.2 Two types of machine-inside-truss (MIT) escalators can be provided, one with the control cubicle located within the escalator truss (Type A) and the other with the control cubicle located outside the truss (Type B).  The MIT (type B) is the pre...
	15.4.3 The balustrade of the escalators will be of stainless steel or composite construction to match with the station environment.  To increase the reliability of the equipment, the handrail will be driven by newel wheel, which is the same design as ...
	15.4.4 During emergency evacuation, it shall be possible to stop escalators from within the SCR/ FCR. The stopping will be smooth and gentle to avoid jerking hazard when remotely stopped. Audio warning message will also be triggered automatically to a...
	15.4.5 Energy saving features will be provided for the escalators with low passenger flow such that the escalators will run at lower speed to reduce unnecessary consumption of energy. Subject to the station layout, the feature will be activated automa...
	15.4.6 For escalator installed at an outdoor environment, or at station entrance, it shall be protected by canopy or other means to avoid total exposure to the weather, proper drainage shall be incorporated to prevent flooding of the lower pit.
	15.4.7 Ride-through device will be provided to allow the escalators to continue its operation in case of power surge and voltage dip up to 200ms. This will reduce tripping hazard of passengers due to sudden stopping of the escalators and save the time...
	15.4.8 No particular provision is required.
	15.4.9 All escalators shall interface with Main Control System to allow remote monitoring of status and the reporting of faults and to automate the display of escalator signs in accordance with the running direction and operating mode.

	15.5 Lifts
	15.5.1 Lifts are to be provided at the new stations and ancillary buildings to facilitate transportation of passengers/station staff/firemen to different levels.
	15.5.2 Machine-room-less arrangement will be adopted for the lifts installed in the stations and entrances with capacity not greater than 1800kg and the travel not exceeding 30m.
	15.5.3 The lifts are defined in accordance with their intended usage as follows:
	15.5.4 Energy management will be in place for the lifts to turn off fan and lighting in the lift after no occupancy for certain period of time.  Power consumption will be reduced as far as possible through the adoption of variable frequency control of...
	15.5.5 Lifts, which are subject to the risk of water flooding or at station entrance, shall be provided with proper drainage system and flood detector inside the lift pits.  Once the flood detector is triggered, the lift shall be homed to its highest ...
	15.5.6 No particular provision is required.
	15.5.7 All lifts shall interface with Main Control System to allow remote monitoring of status and the reporting of faults and to automate the display of lift signs in accordance with operating modes.

	15.6 Main Control System (MCS)
	15.6.1 MCS provides an integrated control system for the operators to control and monitor various E&M systems of the EWC, including:
	15.6.2 The TMS MCS will consist of the following major components:
	15.6.3 The Group Station Control strategy will be adopted for the EWC stations:
	15.6.4 Modifications of the existing systems are required as follows:
	15.6.5 The TMS MCS will interface with various E&M systems at the new section for TMS and will also interface with the abovementioned existing EWC systems to facilitate line-wide operation of EWC.

	15.7 Overhead Line System
	15.7.1 25kV auto tensioned Overhead Catenary System (OCS) will be adopted for the viaduct section (including mainline and stabling sidings), the above ground new stations (TMS and Area 16) and the connections between the TUM Station overrun and the ne...
	15.7.2 The minimum contact wire height above the finished rail level for the elevated section will be 5.3m.
	15.7.3 All the OHL infeed and by-pass isolators will be remotely controlled and their status will be monitored in OCC.
	15.7.4 Surge arrestors will be installed at the infeed isolators at elevated section.
	15.7.5 Where noise barriers are installed on some parts of viaduct, OHL supports will be integrated with noise barriers as far as possible so as to reduce the number of support structures to be installed.
	15.7.6 Modification of existing OHL supports at the TUM Station overrun to suit the new alignment for the connections to TMS new tracks.
	15.7.7 Coordination with Operations for the design and installation of the OHL tension runs for the connections between the new TMS tracks and the existing tracks of TUM Station overrun.
	15.7.8 Civil to provide the following:
	15.7.9 Interface with MCS to incorporate the required control and monitoring points for the OHL motorised isolators at mainline.

	15.8 Platform Screen Doors (PSDs)
	15.8.1 PSDs will be provided in the new stations. PSD operational requirement include:
	15.8.2 No particular provision is required.
	15.8.3 PSD will interface with:

	15.9 Power Supply System
	15.9.1 25kV AC Traction Power Supply System:
	15.9.2 25kV AC Traction Power Supply System
	15.9.3 Civil to provide cable trenches, cable ducts and cable containment for laying 25kV traction cables and traction return cables from the new Feeder Station to the TMS Extension.
	15.9.4 Negotiation with CLP to provide dual 11kV supplies and associated 11kV/0.38kV transformers for each station is required.
	15.9.5 Negotiation with CLP to provide one 132kV/25kV traction transformer and the associated 132kV circuit for the new Feeder Station is required.

	15.10 Signalling System
	15.10.1 Existing SCL-EWC Signalling System will be extended to cover the new stations up to TMS Station. In this Signalling System, inductive loop cable will be installed in the middle of the four foot area so that continuous train-track communication...
	15.10.2 Upgrading of the existing SCL-EWC Signalling System is required in order to accommodate the additional Vehicle Control Centre (VCC) in the system. By adopting the new VCC, new VCC boundary between VCC4 and new VCC is needed. The existing Syste...
	15.10.3 No new interface issue can be forecasted. Existing interface with the interface systems such as PSD/ APG, MCS, Communications, Radio, Rolling Stock, Permanent Service, Building Service, PIDS, PA, OHL, MIMIC, etc. will be maintained.

	15.11 Trackside Auxiliaries
	15.11.1 Trackside Auxiliaries will include:
	15.11.2 Trackside Services are fed from the two ends of the adjoined stations.
	15.11.3 Upgrade or modification may be required in the existing trackside electrical and fire services system to cater the TMS Extension.
	15.11.4 There are interface issues at existing TUM. These include:

	15.12 Tunnel Environmental Control System
	15.12.1 For viaducts, viaducts with semi-enclosed noise barriers and stations with open trackways, natural ventilation and smoke dispersal will be adopted. For viaducts with full noise enclosure, ventilators may be provided for smoke dispersal of trai...
	15.12.2 Subject to further design development, no dynamic smoke extraction shall be provided at this moment.

	15.13 Rolling Stock
	15.13.1 The passenger trains to be operated on TMS Extension shall be same as the EWC passenger trains.
	15.13.2 No particular provision is required.
	15.13.3 Design of interfacing systems such as Signalling, OHL, trackwork, PSD, etc. shall be compatible with the EWC passenger trains.



	Final Report_Chapter 16 Land Acquisition and Related Issues_May 2018_tz
	16 LAND ACQUISITION AND RELATED ISSUES
	16.1 General
	16.1.1 Land required for the construction and operation of the TMS Extension has been identified for the Proposed Scheme and Modified RDS Scheme and shown in Figures 16.1 and 16.2 respectively.  Discussions will be required with Government during the ...

	16.2 Gazetting
	16.2.1 The land required for the TMS Extension will be acquired under the provisions of the Railways Ordinance (Cap 519).  The provisions of the Railways Ordinance will be applied in all respects to any private land resumption, creation of easement an...

	16.3 Land Requirement
	16.3.1 Lands used for a new railway line can be classified into two types, i.e. one is named by LandsD as Works Site, where the permanent railway facilities, e.g. stations, ancillary buildings, tunnels, viaducts, etc., will be built; and the other is ...
	16.3.2 Lands used for Works Area will be returned to Government when the railway project is completed. However, only part of the lands for Works Site will be returned to Government upon project completion, i.e. the lands that are not occupied by the r...
	16.3.3 The majority of land required for the Proposed Scheme is located on Government land. In the northern section, the viaducts run from the end of the existing overruns at TUM Station along the east bank of Tuen Mun River Channel to Area 16 where t...
	16.3.4 The land required for the Modified RDS Scheme is similar but less than the Proposed Scheme as the viaducts are mainly located in the river channel in Area 16.
	16.3.5 Nominal rents are assumed for Works Sites.  For Works Areas, standard tenancy fees will be assumed for land cost estimate.
	16.3.6 Based on preliminary estimates, the Works Areas, Work Sites and Barging Points as listed in Table 16.1 and Table 16.2 will be required to facilitate the construction of Proposed Scheme and the Modified RDS Scheme respectively.
	16.3.7 The land requirement plans for the Proposed Scheme and the Modified RDS Scheme showing sites and site boundaries that may be affected by construction is shown on Figures 16.1 and 16.2 respectively.  Additional work sites along the promenade of ...

	16.4 Permanent Land Requirement
	16.4.1 Permanent land will need to be acquired for the permanent works such as viaducts, stations, entrances etc. This land will be included in the Running Line Lease and will be retained permanently for operational purposes.  The boundaries of the pe...
	16.4.2 The proposed TMS Station entrances on the north side of Wu King Road will replace the existing HyD footbridge staircases and ramps, which currently extend over the boundary of Wu King Estate.  The control and management of the Government land a...
	16.4.3 Since all works will be carried out on Government land or HA vested land, no private land resumption is required.

	16.5 Land Resumption, Clearance and Compensation
	16.5.1 The majority of land required for the TMS Extension is located on Government land, either by Government Land Allocation (GLA) or STT.  There is no land required which is subject to land resumption based on the current schemes.
	16.5.2 There are two existing footbridges across Wu King Road under HyD jurisdiction, namely Structure No. NF98 and NF99, NF99A as shown in Exhibit 16.1, to be re-provisioned under TMS Extension. As mentioned in para. 16.4.2 above, the footbridge land...
	16.5.3 There may be claims for compensation relating to temporary traffic management schemes at Wu King Road and Wu Chui Road.
	16.5.4  Yau Oi Estate is a public housing estate located on the east bank of the Tuen Mun River Channel close to the proposed TMS viaducts and is under Government Land Lot No. TMTL479. The land is currently held under a fifty year lease agreement to H...
	16.5.5 Under the Modified RDS Scheme, EAP facilities and the associated EVA will require land in two areas. The proposed EAPs are shown in Figure 11.4. The first EAP is located in Tuen Mun Park along the promenade in Government Land No. GLA-TM 106, oc...
	16.5.6 The Feeder Station which is also required as part of the Modified RDS Scheme will also occupy 5,000 sq.m of the same area in the STT MX12009 in Area 16.

	16.6 Easement (Permanent Rights of Occupation)
	16.6.1 Easement and other permanent rights in, under or over lands in favour of the Government may be created within the boundary of a railway scheme by the power under the Railways Ordinance.

	16.7 Reprovisioning, Remedial and Improvement Works
	16.7.1 As noted in Chapter 12, the RRIW for the Proposed Scheme include the Tuen Mun Swimming Pool and the Tuen Mun Safety Town requiring both facilities to be demolished and re-provisioned in order to facilitate the railway construction works.
	16.7.2 In the Modified RDS Scheme, the reprovsioning of the swimming pool facility is not required as the alignment skirts around the land area. However the reprovisioning of the Tuen Mun Road Safety Town is still required under the Modified RDS Scheme.
	16.7.3 Two existing HyD footbridges cross Wu King Road (Structure Nos. NF98 & NF99 and NF99A) conflict with the TMS Station concourse level requiring their demolition to facilitate station construction.  These footbridges would be reprovisioned at the...

	16.8 Land Costs
	16.8.1 As required by Government, the Corporation will bear all land acquisition and related costs arising from the implementation of this project including compensation; ex-gratia payments; reprovisioning of facilities; Land Tribunal compensation awa...
	16.8.2 For the purposes of this project, all lands required shall be granted to the Corporation under a licence or STT issued by LandsD.  Nominal rents are assumed for the occupation of Works Sites and the standard tenancy fees for similar land use ar...
	16.8.3 The estimated land cost for the Proposed Scheme is $528M as shown in Table 16.3, and for the Modified RDS Scheme is $390M as shown in Table 16.4.

	16.9 Route Protection
	16.9.1 In order to ensure that the proposed TMS Extension project will not be affected by other development schemes, other land allocations and town planning revisions, the proposed TMS Extension alignment has to be protected.
	16.9.2 If the TMS Extension proposal is adopted by Government, it is recommended that a set of Route Protection Plans be prepared so as to protect the alignments proposed by the Corporation and who will further discuss with RDO/HyD on the mechanism fo...

	16.10 Recommendations for Further Study
	16.10.1 Given that only a desktop review and a preliminary land assessment has been conducted within the duration of the Study, it is recommended to carry out further studies in the next stage of design to verify the rationalise the initial findings.
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	17 risks
	17.1 Introduction
	17.1.1 This Chapter covers the Risks to Project Delivery, Safety and Constructability, as well as Operational Hazards as specified in Clause 3.7 of the Scope of Services.
	17.1.2 It is acknowledge that all projects contain uncertainty. Controlling this uncertainty requires a structured risk management system, open communication and flexibility. By using a formal risk management process, we are able to systematically ide...
	17.1.3 Risk assessment was fully integrated into the study process to identify the risks where appropriate actions were recommended to either eliminate or reduce the risks. Residual risk level was presented so that they could be controlled by other re...

	17.2 Risk Management
	17.2.1 For Project Risk Assessment, an early brainstorming assessment was conducted by key design members based on their knowledge on existing design information. The process was aimed at possible failure mechanisms for the systems/activities at early...
	17.2.2 Risks resulting from and/or impacting upon the project delivery, in terms of cost, programme, safety, environmental impact, railway operations, corporate reputation and legal & regulatory compliance were identified and recorded in the draft Pro...
	17.2.3 Risks identified in were then used as a basis for discussion and verification at the risk workshops. In order to review and consolidate the validity of the risks developed by Study Team based on the current design, risk workshops were held to i...
	17.2.4 The risk workshop would provide an opportunity for all key personnel to review and agree on the Draft Risk Register prepared by Study Team. The objective was to identify issues of relevance. All parties were encouraged to voice their concerns s...
	17.2.5 The key steps in risk assessment procedures include:
	17.2.6 Following this, the Risk Register would be circulated to the Corporation and would be tracked and monitored to ensure that key risks are mitigated to as low as reasonably practicable (ALARP).
	17.2.7 A Quantitative Schedule Risk Analysis (QSRA), a tool for understanding how future risks and uncertainty may effect the completion of the project would then be carried out by the Corporation but required the Consultant to assist in the quantific...

	17.3 Results
	17.3.1 The first Risk Workshop was held at MTR FTRH Room 330, on 1 June 2016 from 0930 to 1200 and attended by key personnel from MTR and Study Team.  All risks identified and discussed during the session were recorded on the Project Risk Register.
	17.3.2 A total of 43 risks (including risks for design for safety and constructability) with appropriate control measures were identified for the TMS Extension study as recorded in the draft Risk Register.
	17.3.3 The draft Risk Register was updated based on new risks identified at the meeting and any comments received before and during the meeting on risks identified in the draft Risk Register.  The final version of the Risk Register contains a total of...
	17.3.4 All risks identified in the Project Risk Register shall be tracked and monitored in future designs on the TMS Extension to ensure they are mitigated to ALARP.
	17.3.5 The QRA Workshop was carried out on 16 November 2016. The QSRA Register was primarily focused on estimating the minimum, most likely and the maximum impacts of time and cost using the QRA template provided by the Corporation.
	17.3.6 A draft QSRA Register was prepared and submitted to the Corporation prior to the quantitative QRA Workshop by completing the qualitative assessment and filling in the likelihood and impacts respectively.
	17.3.7 As discussed in the workshop, the risk items were reduced from the original 46 items to the final 38 items. The QSRA Register is as contained in Appendix O and has been developed based primarily on the likelihood of the risk event occurring and...
	17.3.8 Some risks cause a long delay to the project schedule, for example the delayed approval of the DIA would incur a 70 weeks delay; whilst other risks would incur a large monetary cost to the project, for example the delayed approval of the EIA wo...
	17.3.9 By integrating QSRA into project activities, it has given insights and information to help the Corporation to decide which schedule risks to take, which ones to tolerate, and which ones to manage closely with the right controls in place. QSRA w...

	17.4  Operational Hazards
	17.4.1 Operational hazards Log was prepared to identify any risks and issues that could impact on:
	17.4.2 All of the operational risks and issues were reviewed during an operational hazard review meeting on 27 June 2016 with the MTR System Assurance Team and evaluated in accordance with the Risk Matrix for Operational Hazard Management. Issues iden...
	17.4.3 Following the meeting, the Operational Hazard Log was updated to include new hazards raised in the meeting, and any comments previously identified in the draft Hazard Log. The safeguards have also been proposed with residual risk being assessed.
	17.4.4 Progress of the operational hazard resolutions in the Operational Hazard Log was reviewed at the end of the Study. The latest version of the Operational Hazard Log is contained in Appendix P.

	17.5 Conclusions
	17.5.1 Of significant importance to the Corporation is being able to implement the project safely, in a cost effective manner and in the shortest programme to allow operation to commence as early as possible.
	17.5.2 The top five risks identified from the Project Delivery Risk Register are as follows:
	1. Reprovisioning of the Tuen Mun Swimming Pool - some Government facilities, including the Tuen Mun Swimming Pool and Tuen Mun Road Safety Town are affected by the construction of TMS Extension and would need to be reprovisioned. The reprovisioning w...
	2. Working during the Wet Season – the Tuen Mun River Channel presents a number of possible risks including construction safety risks of working at height, maintaining the flow capacity in the channel, working close to potentially contaminated spoil a...
	3. Utilities diversion – along the TMS Extension alignment contains a number of major utilities including the DSD box culverts and the Tuen Mun River Channel, plus a significant number of high voltage CLP cables. The potential risk of approvals and di...
	4.  Unavailability of Land for the A16 Intermediate Station – Possible locations for the swimming pool sites have been explored in the Technical Study. They include (i) Tuen Mun Golf Centre; (ii) within Area 16; and (iii) other Government sites. Howev...
	5. Funding Approval – A number of factors could impact funding approval of the project. They include objections from ExCo and LegCo members as well as filibusting activities. Another key risk could be cost escalations in the project due to design chan...
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	18 cost estimate
	18.1 General
	18.1.1 The cost estimate for the Proposed Scheme and Modified RDS Scheme is provided separately.
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	19 Construction Programme
	19.1 General
	19.1.1 A summary of the construction programme is presented in this chapter.
	19.1.2 The commentary on the construction programme, the programme itself and the back-up information is contained in a separate Working Paper – Preliminary Construction Programme.

	19.2 Construction Programme
	19.2.1 The Construction Programme for the TMS Extension (Contracts A and B) has been prepared for the construction works under Consultancy NEX/1060.  The programme is based on the Drawings prepared in the Final Report. They indicate the durations for ...
	19.2.2 It has been assumed under the Proposed Scheme and Modified RDS Scheme, the reprovisioning of Tuen Mun Swimming Pool (and associated facilities) and Tuen Mun Road Safety Town is constructed under a separate contract.
	19.2.3 The Construction Programme assumes a start date for the contracts of 1st November 2020.

	19.3 Contract Interfaces
	19.3.1 This construction programme is for the TMS Extension (Contracts A and B). The Contract A and B boundaries are shown in Exhibits 19.1 and 19.2
	Exhibit 19.1 Proposed Scheme Contract Boundary
	Exhibit 19.2 Modified RDS Scheme Contract Boundary
	19.1.1
	19.3.2 The only identified interface is between the two contracts.  The interfaces with BS, Trackwork and other System-wide Contracts have not been advised, and will need to be taken into account by others.
	19.3.3 For the purpose of the Works Programme, the replacement facility of the existing swimming pool and the Tuen Mun Safety Town are assumed to be a separate contract.

	19.4 Critical Issues
	19.4.1 Timely completion of the TMS Extension is dependent upon successful resolution of the following critical issues:-
	19.4.2 In order to minimise disturbance to the Tuen Mun Park, the viaduct piers will be constructed from temporary platforms in the river channel.
	19.4.3 Due to limitations on the extent of filling works in the river channel, a construction sequence has been developed to reduce the flow restriction during both dry and wet seasons to a level which can be agreed with DSD, with appropriate temporar...
	19.4.4 The retention of these fill platforms in the Wet Season is critical to the programme and the agreement of DSD must be obtained before commencement of construction works.
	19.4.5 The alignment of TMS Extension crosses the site of existing Tuen Mun Swimming Pool.  The swimming pool complex must be reprovisioned off-site and demolished to facilitate the railway construction. The location and design of the swimming pool co...
	19.4.6 Major utilities are located close to the TMS Station and A16 Station and some may need diversion.  They include 132kV electrical cables and larger diameter drains and early stage planning of these diversion works should be sought and agreed wit...

	19.5 EPIW, RRIW and Other Protection Works
	19.5.1 There are no major EPIW identified in this Proposal, but the public would likely demand for connectivity enhancement which will be implemented as EPIW.  It is envisaged there should not be any implication to the overall programme.
	19.5.2 The RRIW under this Proposal includes the reprovisioning of the Tuen Mun Swimming Pool, the Tuen Mun Road Safety Town and two footbridges across Wu King Road.  The swimming pool and road safety town would be reprovisioned before demolition, whi...

	19.6 Degree 1 Completion, Track Access and E&M System-wide Access
	19.6.1 For the Proposed Scheme, and taking into account the site possession at Area 16, Degree 1 should be achieved at about Month 58, with Track Access at Month 56.
	Exhibit 19.3 Construction Programme of Proposed Scheme
	19.6.2 For the Modified RDS Scheme, Degree 1 completion should be achieved on the Viaduct Contract at about Month 46, and in Month 48 for the TMS Station, with Track Access at Month 47.
	Exhibit 19.4 Construction Programme of Modified RDS Scheme

	19.7 Outstanding Issues
	19.7.1 The reprovisioning works for the Tuen Mun Swimming Pool and the Tuen Mun Safety Town will need to be further developed once more details of their relocation are available.
	19.7.2 Major utility diversion of CLP high voltage 132kV cables along Wu King Road and Area 16 which have a long lead time shall be planned to enable station construction.
	19.7.3 The piling and foundation work has been planned on the basis of available and limited geotechnical information, and limited record data of existing river embankment construction. Further GI is required to confirm the extent of groundworks requi...
	19.7.4 The planned construction sequences which require temporary fill platforms in the Tuen Mun River Channel will require DSD agreement; for which detailed hydraulic modelling will be required to demonstrate that adequate flood mitigation measures c...
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	20 property development
	20.1 General
	20.1.1 RDS-2014 has stipulated Government’s policy on railway development to unleash development potential of areas along the railway lines to facilitate housing and economic developments.  The recently released “HK2030+: Towards a Planning Vision and...
	20.1.2 Since 2013, MTR Corporation has actively responded to the Chief Executive’s Policy Addresses on Government’s initiatives to jointly explore the development potential of stations and related sites along the existing and future railway lines. Opp...
	20.1.3 Property development is planned along TMS Extension in a comprehensive manner, integrating property with the railway and the immediately adjacent land.  This helps to achieve the optimum use of land resources, increase patronage for the railway...
	20.1.4 This study has identified that Tuen Mun Area 16 site directly related to the railway station and stabling sidings should be developed as an integrated development by the Corporation.  As successfully demonstrated in other MTR lines, property de...
	20.1.5 The Wu Shan Recreation Playground has also been identified as another potential housing site.  This site is in close proximity to the proposed TMS station and future residents can get convenient access to railway service by using an existing fo...
	20.1.6 The proposed development is subject to the land being granted to the Corporation. Rezoning of land use shown on the statutory town plan will also be required.

	20.2 Area 16 Site
	20.2.1 It is proposed that development by the Corporation be undertaken at Area 16 site, as indicated in Exhibit 20.1.
	20.2.2 The particulars of the proposed development are as follows:
	*Railway facilities and public transport facilities (if required) are assumed exempted from GFA calculation.
	20.2.3 Area 16 is currently occupied by a Tuen Mun Swimming Pool, a fire station and ambulance depot, Hoi Wong Road Garden, bus depots, a HKCIC training ground and some temporary uses.  The Tuen Mun Swimming Pool shall be demolished and reprovisioned ...
	20.2.4 In the Policy Address 2017 (January), the Government announced the launching of, among other sports and recreation facilities projects, the Sports Ground and Open Space in Tuen Mun Area 16 in the coming five years.  Its preconstruction works we...
	20.2.5 Residential towers and a district shopping centre are proposed around the station and related railway facilities and future residents will get convenient access to the railway service.  A domestic plot ratio of 5.25 is recommended as suitable d...
	20.2.6 Planning and design of the site needs to be undertaken in close conjunction with the railway design to avoid sterilization of land and to fully optimize the development potential of the site.  At this site, the complex arrangement of railway fa...

	20.3 Future Considerations
	20.3.1 Area 16 development will be progressed in a fully integrated planning manner and will meet the required statutory and regulatory provisions.  As exemplified by the Corporation’s other property developments, this development would provide high s...
	20.3.2  The proposal requires further refinement and discussion with the Government.  It would, in any case, certainly evolve during the normal course of scheme development and some changes could be anticipated.  The indicative Gross Floor Area figure...
	20.3.3 Moreover, the proposed A16 Station can support more housing development in the peripheral area.  A potential housing development site is the Golf Centre site between Lung Fu Road and Lung Mun Road, as shown in Exhibit 20.2.  The site area is ap...
	Exhibit 20.2 Potential Housing Site at Existing Golf Centre
	20.3.4 The Golf Centre site can be connected to the A16 Station by elevated walkway and one potential route is via the Sun Tuen Mun Centre which has an existing elevated walkway connection to the Golf Centre site.
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	21 summary and recommendations
	21.1 Background
	21.1.1 TMS Extension is a railway scheme to improve railway access to the Tuen Mun South area. The new extension would serve the community south of the current Tuen Mun town centre, near Wu King Estate, Siu Hei Court, Yuet Wu Villa and improve connect...
	21.1.2 The RDS-2014 released in September 2014 has included TMS Extension as one of the recommended railway schemes for implementation commencing 2019.  The 2015 and 2016 Policy Agenda has also reinforced the priority implementation of this extension.
	21.1.3 TMS Extension is envisaged as a 2.4 km natural extension of WRL (which forms part of the future EWC) by extending the existing viaduct structure from the TUM Station overrun to a new elevated terminus on Wu King Road close to the Tuen Mun Ferry...
	21.1.4 To encourage the use of railway for a wider catchment area and to address strong public demand for an intermediate station near the Tuen Mun Swimming Pool, an additional station, known as A16 Station, is included in the Proposed Scheme. For the...
	21.1.5 Alternatively, there is another option, known as the Modified RDS Scheme, which functions similar to the RDS Scheme in RDS-2014 except the viaducts extend from TUM Station and run along the east bank of the Tuen Mun River Channel rather than sw...

	21.2 Proposed Railway Scheme
	21.2.1 The Proposed Scheme developed in the Technical Study carried forward the concepts of the conceptual scheme in RDS-2014 and the suggestions from the public for an intermediate station in Area 16. The Proposed Scheme recognises the merits of Gove...
	21.2.2 The Proposed Scheme comprises a balance between transport benefits and capital costs, supports future housing developments in Tuen Mun South area and meets all the stated criteria in the Project Brief.
	21.2.3 The Proposed Scheme is shown on Exhibit 1.2 and comprises the following key elements:-

	21.3 Patronage
	21.3.1 The patronage forecast indicates that the 2036 weekday line usage of TMS Extension will be 108,000 with 56,000 incremental patronage to railway network.  Rail share will increase by 55% to 60%.  Taken into account the TMS Extension, the propose...
	21.3.2 The TMS Extension will provide substantial benefits as it will provide generalised travel cost savings as well as bus and private vehicle operating cost savings.  It will also bring other wider economic and social benefits such as environmental...

	21.4 Railway Operations
	21.4.1 The railway system will be fully compatible with future EWC.  The TMS Extension will follow EWC services with ultimate peak hour headway of 2.1-minute and non-peak hour headway of 4-minute and run in 8-car train formation.  Four additional 8-ca...

	21.5 Construction
	21.5.1 Construction of viaduct along the Tuen Mun River Channel will require temporary reclamation in the river in both dry and wet seasons.  Construction sequence has been developed to reduce the flow restriction during wet seasons and temporary floo...

	21.6 Land Requirement
	21.6.1 The majority of land required for the TMS Extension is located on Government land.  Land currently used for park or under STT shall be vacated in time to allow the site to be used as a works area/ works site.  Liaison with LandsD and HA would b...
	21.6.2 The A16 Station is sited on land occupied by the Tuen Mun Swimming Pool, which shall be reprovisioned off-site to facilitate the station construction.  Options for reprovisioning sites have been identified and would require further liaison with...
	21.6.3 Likewise, the viaduct construction will occupy land in the Tuen Mun Safety Town located in Wu Shan Recreation Playground and this facility is proposed to be relocated to the open storage site in Hoi Wong Road.
	21.6.4 Two existing HyD footbridges across Wu King Road conflict with the proposed TMS Station and will need to be demolished.  These footbridges would be reprovisioned in the same location and enhanced with lifts, escalators, and integrated into the ...

	21.7 Environment
	21.7.1 The PER has identified noise, landscape and visual impacts, hazard to life and marine sediments to be the key environmental issues of TMS Extension that warrants further consideration and investigations in subsequent stages of the project.  Not...

	21.8 Construction Programme
	21.8.1 The Construction Programme for the TMS Extension (Contracts A and B) has been prepared for the construction works under Consultancy NEX/1060.  The programme is based on the Drawings prepared in the Final Report. They indicate the durations for ...
	21.8.2 It has been assumed under the Proposed Scheme and Modified RDS Scheme, the reprovisioning of Tuen Mun Swimming Pool (and associated facilities) and Tuen Mun Road Safety Town is constructed under a separate contract.
	21.8.3 For the Proposed Scheme, after taking into account the site possession at Area 16, Degree 1 should be achieved at about Month 60, with Track Access at Month 63.
	21.8.4 For the Modified RDS Scheme, Degree 1 completion should be achieved on the Viaduct Contract at about Month 50, and Month 48 for the TMS Station, with Track Access at Month 48.

	21.9 Major Risks
	21.9.1 The major risks to the project delivery schedule are:

	21.10 Recommendations for Further Work
	21.10.1 There are a number of items of work that will be progressed at the next stage of the Project. These include the following:
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	1 Introduction
	1.1 Background
	1.1.1 Tuen Mun South Extension (TMS Extension) is a railway scheme to enhance railway accessibility to the Tuen Mun South area. The new extension would serve the community south of the current Tuen Mun town centre, near Wu King Estate, Siu Hei Court, ...
	1.1.2 The Railway Development Strategy 2014 (RDS-2014) released in September 2014 has included TMS Extension as one of the recommended railway schemes for implementation commencing 2019.  The 2015 Policy Agenda has also reinforced the priority impleme...
	1.1.3 TMS Extension is envisaged as a 2.4km of natural extension of West Rail Line (WRL) (future East-West Corridor (EWC)) by extending the existing viaduct structure from the Tuen Mun (TUM) Station overrun to a new elevated terminus along Wu King Roa...
	1.1.4 Whilst no additional station has been mentioned in RDS-2014, it is noted that there is strong public demand for an intermediate station near the Tuen Mun Swimming Pool.  Provision for such an intermediate station, and the potential for future de...

	1.2 Purpose of the Study
	1.2.1 The purpose of the Technical Study (the Study) comprises of the following:

	1.3 Study Approach
	1.3.1 The Study shall comprise the two stages below:-
	1.3.2 Stage 1 Study – The initial stage of works involved reviewing previous schemes, collect and update available data, identify constraints and key issues, develop engineering solutions with recommendations and carry out value engineering workshops....
	1.3.3 Stage 2 Study – The final stage presented the key findings to the Corporation’s in-house Study Team and senior management, followed by the preparation of the Final Report to summarize all the assumptions, findings and conclusions of the studies ...
	1.3.4 The “Base Scheme” developed in the Interim Report carried forward the basic concepts of the conceptual TMS Extension in RDS-2014. In response to the Government’s invitation of a Project Proposal, the Study Team undertook further development of t...
	1.3.5 This led to the development of the “Proposed Scheme” which formed the basis of the Technical Proposal to Government. The Proposed Scheme carried forward the main elements of the Base Scheme and included an intermediate station between Tuen Mun a...
	1.3.6 The Base Scheme developed in the Interim Stage with only one terminus station at Tuen Mun South is similar to the RDS-2014 “RDS Scheme” except for the section of alignment between TUM Station and Area 16 where it runs parallel to the east bank o...
	1.3.7 Included in the Technical Proposal is a description of “TMS Scheme” with an identical alignment and design to the ‘Proposed Scheme’ except without the intermediate A16 Station. A Technical Note was prepared on the TMS Scheme and is included in A...
	1.3.8 A Technical Note was also prepared to highlight the main differences between the Proposed Scheme, TMS Scheme and RDS-2014 RDS Scheme in light of the latest technical and planning information from the Corporation’s comprehensive Technical Study. ...
	1.3.9 The stabling requirements for the EWC were also reviewed and are influenced by the future Hung Shui Kiu (HSK) Station and Northern Link (NOL) recommended in RDS-2014. Options for stabling along the TMS Extension were concluded and documented in ...
	1.3.10 Further review was conducted on the reprovisioning sites of the Tuen Mun Swimming Pool and a separate Technical Note was prepared on the “Optimised Sports Complex” with the swimming pool co-located on the site of the sports ground in Area 16. T...
	1.3.11 The scheme development of the TMS Extension leading to the Proposed Scheme documented in the Technical Proposal to Government is presented in Chapter 2.

	1.4 Scope of this Report
	1.4.1 In accordance with the Scope of Services, the Consultant is required to produce a series of reports during the course of the Assignment. The Final Report summarises all the assumptions, findings and conclusions of the entire Study for all discip...
	1.4.2 This Final Report contains adjustments and cross-referencing to these Technical Notes as well as re-visiting the cost, programme, risk and land issues where they are applicable. The Final Report includes all necessary materials in sufficient det...

	1.5 Structure of this Report
	1.5.1 The Final Report is organised into the following Sections.
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	2 Scheme development and public suggestions
	2.1 Background
	2.1.1 This chapter presents the scheme development of the TMS Extension since the submission of the Interim Report. Public suggestions received since RDS-2014 and the proposed corridors in Lantau Development Advisory Committee (LanDAC) are also record...

	2.2 Value Engineering and Scheme Development
	2.2.1 A Value Engineering (VE) Workshop was held on 5 May 2016 and took the form of an Interim Presentation. The presentation/workshop provided an opportunity to carry out value engineering on the proposed schemes to ensure that the designs yield the ...
	2.2.2 The design/options presented for the various elements of TMS Extension design included:
	2.2.3 The evaluation of options and key actions from the VE Workshop are recorded in Appendix A and listed in Table 2.1. The following recommendations were agreed which would then be used to develop the “Proposed Scheme” in the Final Report:
	2.2.4 The Project Brief required the Corporation to consider locations of the alternative or additional stations from the public during the public engagement exercise of the Review and Update of the Second Railway Development Study (RDS-2U) and therea...
	2.2.5 With reference to the Public Engagement Report of RDS-2U, the general public, especially Tuen Mun South residents, supported the early implementation of the TMS Extension and considered it was suitable to extend the WRL along Tuen Mun River Chan...
	2.2.6 In addition, the Government has received further public suggestions on the TMS Extension since the announcement of RDS-2014.  As it is important to build consensus in the community in order to take forward railway development, these suggestions ...

	2.3 Long Term Railway Corridor
	2.3.1 As part of the technical study, a high-level review was conducted to explore whether there are interface requirements between the proposed Strategic Traffic and Transport Infrastructure Concept for Lantau Development (as recommended by the LanDA...
	2.3.2 The conceptual plan indicates that the long term railway corridor connects Tuen Mun area to North Lantau via the Hong Kong Boundary Crossing Facilities (HKBCF) of the Hong Kong –Zhuhai-Macao Bridge (HZMB). Possible landing / connecting points an...
	2.3.3 With due considerations of the constraints imposed by Tuen Mun-Chek Lap Kok Link, the depth of sub-sea tunnel and the existing buildings/ structures in the vicinity, a station on Wu King Road is unlikely to be feasible unless reclamation is prov...
	2.3.4 Since the alignment of the future Lantau Corridor is yet to be determined, there are no enabling works identified under the TMS Extension although some spatial provision has been allowed at TMS Station for a possible pedestrian interchange conne...
	2.3.5 It shall be noted that this part of LanDAC railway corridor from HKBCF to Tuen Mun shares similarity with the Domestic Spur Line of the Hong Kong-Shenzhen-Western Express Line (WEL) that the Government put forward in the public consultation duri...
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	3 TRANSPORT PLANNING
	3.1 Patronage Forecasts
	3.1.1 The patronage forecasts for the TMS Extension have been prepared based on the planning data in 2014-based TPEDM and used for station sizing in this Study. (NEX/1051 Model ID 36MTR14B_mvAF_TA_PHF for “TMS + A16” Scheme and NEX/1051 Model ID 36MTR...
	3.1.2 Two schemes have been considered when preparing the patronage forecasts, generating different passenger demand and movements at the stations.  These schemes include:
	3.1.3 As mentioned above, the Proposed Scheme has also taken account of the additional population of 16,000 assumed to be accommodated in the potential railway topside development at Area 16.  However, as the topside development is a preliminary propo...
	3.1.4 Table 3.1 below shows the EWC AM peak critical link flow in 2031 and 2036 under different scenarios.  This link flow at the critical section of Kam Sheung Road (KSR) – Tsuen Wan West (TWW) is expected to increase by 2,800 passenger per hour per ...
	3.1.5 Tables 3.2 to 3.5 show the 2031 weekday station in/out flows of TMS Station and A16 Station under the different schemes.
	Table 3.2  TMS Station 2031 In/ Out Flows – Weekdays
	3.1.6 The AM and PM peak hour flows for different schemes in 2031 and 2036 are provided below in Tables 3.6 to 3.13.
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	4 railway operations
	4.1 Introduction
	4.1.1 This chapter outlines the operating requirements for the proposed TMS Extension. In essence, these principles have been put forward in accordance with the following key objectives:

	4.2 Service Level and Fundamental Operational Concept
	4.2.1 The existing WRL will join the existing Ma On Shan Line (MOL) to form the EWC under the Shatin to Central Link (SCL) project.
	4.2.2 The WRL is a heavy capacity urban-type line with a total route length of about 35.4 km and 12 stations. It currently operates conventional 7/8-car consists at frequencies up to 28 trains per hour per direction (tphpd). Since January 2016, 7-car ...
	4.2.3 The trains can operate with a top speed of 130km/h, and generally operate terminal to terminal adhering to all stops.
	4.2.4 The EWC will comprise the WRL, MOL, and the SCL section from Tai Wai (TAW) to HUH, forming a 57km rail line from Wu Kai Sha (WKS) to TUM.  The total number of stations will become 27 and the journey time between WKS and TUM is around 72 minutes....
	4.2.5  Other existing interchange arrangements on the WRL and MOL will be maintained for the EWC.
	4.2.6 Apart from operating a train service between WKS and TUM, a long and short loop train service pattern during peak hours of future EWC will also be adopted with 1 out of 3 trains turning back at City One (CIO) Station, i.e. TMS-WKS : TMS-CIO in 2...

	4.3 Train Service
	4.3.1 The TMS Extension will operate at the same service frequency as the EWC with ultimate capacity at 28 tphpd (i.e. headway of 2.14 minutes) which is based on the perceived permitted capacity in the Tai Lam Tunnel.
	4.3.2 The simulated journey time for the TMS Extension is summarised in Table 4.2.  The station dwell time is assumed at 32 seconds for intermediate station and 47 seconds for terminal stations.
	4.3.3 The operating hours of MTR’s services in Hong Kong vary by line and station, depending on the location of the station and depot from which the service makes its first and last run.  The TMS Extension will operate the same hours of the day as the...
	4.3.4 The operating hours of the WRL and the Light Rail Line (LRL) extracted from the MTR website is shown in Table 4.3.
	Source: MTR Website: www.mtr.com.hk/eng/getting_around/service_hours.html

	4.4 Fleet Size
	4.4.1 As the round trip time will be increased with the 2.4 km extension to TMS. The fleet size will also need to be increased in order to maintain the same planned headway of 28tphpd.  Based on the ultimate peak-hour headway of 2.14 minutes, 4 nos. o...
	4.4.2 Apart from TMS Extension, the RDS-2014 has also recommended an additional station at HSK on EWC to support the development of the HSK New Development Area.  Should this additional station be added in future, two nos. of additional trains will be...

	4.5 Train Stabling and Maintenance
	4.5.1 The stabling requirements for the EWC will depend on a number of factors including the implementation of the future HSK Station and NOL as recommended in RDS-2014.
	4.5.2 The current intention is to stable and maintain all EWC trains in PHD, HHS, TAD and any additional stabling facility along the EWC route if necessary. Given that there is space reserved in the East Stabling Area at PHD under SCL for future const...
	4.5.3 Table 4.5 summarise the stabling capacity of the EWC facilities, which is 74 nos. of trains in total after constructing the additional stabling berths at the reserve space in PHD East Stabling Area, under the TMS Extension.
	Table 4.5 Summary of Stabling Capacity for EWC
	4.5.4 As shown in Tables 4.4 and 4.5, the whole EWC fleet after implementation of TMS Extension could be stabled in PHD, TAD and HHS.
	4.5.5 As mentioned in para. 4.5.1, with the additional HSK Station, the fleet size will increase to 76 nos. of trains requiring an additional 2 nos. of stabling berths. Given that there is no more additional stabling capacity along the EWC due to site...
	4.5.6 The maintenance capacity at PHD and TAD has been assessed to be adequate to support the 4 nos. of additional trains required for the TMS Extension and no significant modification works are required at these two depots.


	28 (headway = 128 sec)
	Ultimate service frequency (trains per hour, tph) 4
	Headway (weekday) (sec) 2
	171
	- Morning Peak 
	210
	- Evening Peak
	5 - 7
	Average Non-Peak Frequency (weekday) (mins) 1
	PHD, HHS and TAD
	PHD
	Maintenance depot and stabling 2
	EWC
	WRL3
	(Tuen Mun to Wu Kai Sha)
	(Tuen Mun to Hung Hom)
	Speed 2
	130 km/h
	- Maximum
	56 km/h
	- Average 
	7-car (175 metres) 2, 3
	No. of cars per train 2
	8-car (200 metres)
	27
	12
	No. of stations 
	57
	35.4
	Route length (km) 2
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	5 ALIGNMENT
	5.1 Introduction
	5.1.1 This section describes the alignment of Proposed Scheme of the TMS Extension. The development of the Proposed Scheme alignment was assessed during the Interim Stage where a number of variant alignment options were identified, these being develop...
	5.1.2 The Proposed Scheme alignment is an elevated 2.4km extension of WRL(EWC) from the present terminus at TUM Station to the TMS Station, with an intermediate station, namely A16 Station, located at Tuen Mun Area 16 with two stabling sidings reserve...
	5.1.3 Also documented is the ‘Modified RDS Scheme’ without the intermediate station in Area 16.  Without this intermediate station there is no requirement for additional stabling tracks along the EWC and the proposed stabling sidings in Area 16 can al...
	5.1.4 The Proposed Scheme (refer Exhibit 5.1) and Modified RDS Scheme alignments are discussed in the subsequent sections and shown on Figures 5.3 to 5.7 and 5.8 to 5.12 respectively, track schematic is shown below.
	5.1.5 The TMS Extension stations will be designed for 8-car trains for the EWC, unlike the existing West Rail stations. The station referred to are presented in their respective chapters.
	Note: * Modified RDS Scheme has no intermediate station at Area 16.

	5.2 Key Constraints along the Alignment
	5.2.1 Key constraints along the alignment are shown in Figure 5.1 to 5.2. In developing the alignments key considerations have been given to the following:

	5.3 Alignment Standards
	5.3.1 The alignment design standards for the TMS Extension have been based on MTR’s New Works Design Standards Manual (NWDSM). The maximum speed assumed for this railway is 130km/h, the same as the current WRL (EWC). It has not been necessary to amend...
	5.3.2 The key horizontal alignment criteria are summarised as:
	Vertical Alignment Criteria
	5.3.3 The key vertical alignment criteria can be summarised as:
	5.3.4 The length of overrun track beyond the normal (signalled) stopping position is a function of the deceleration achievable by the emergency braking system and the buffer design. Based on the NWDSM, the length of overrun at TMS Station is 90m for a...
	5.3.5 At the end of the line, a turnback facility is required infront of the terminal station, in which case alternate trains would use alternate platforms, or behind in which case, one platform will be used for alighting and the other for boarding.  ...
	5.3.6 Option 1 located the crossover infront of the island platform station.  This option was preferred overall from an operational perspective in terms of passenger convenience and wayfinding as alternative trains can use alternate platforms and pass...
	5.3.7 Option 2 located the crossover behind the station.  It was found that the total length of overrun including the crossover would extend beyond Wu Chui Road, over the existing LRT tracks and into the waterfront promenade.  This arrangement was con...
	5.3.8 Option 3 located the crossover infront of side platform station.  However, as the island platform station arrangement was preferred over the side platform as the terminus station for operational reasons, Option 1 above was carried forward.
	5.3.9 The crossover has been designed with 1-in-13 turnout which imposes a 55km/h speed limit.  Turnouts with a larger radius (and thus longer crossover) will be needed if higher speeds are required through the turnout, but these have not been adopted...

	5.4 Proposed Scheme
	5.4.1 The major interface issues highlighted in the earlier section have been identified along the proposed alignments have largely been resolved. The Proposed Scheme alignment is shown in Figures 5.3 to 5.7.
	5.4.2 The Proposed Scheme alignment leaves TUM Station running parallel to the east embankment along the Tuen Mun River Channel, instead of swinging to the opposite side of the channel near Tin Hau Road in the RDS Scheme.  Straightening the alignment ...
	5.4.3 The Proposed Scheme commences at the end of the WRL (EWC) overrun tracks south of the existing TUM Station at level +20.02mPD. The two single tracks merge shortly leaving the station to form twin track viaducts. The tracks descend at a minimum g...
	5.4.4 The alignment at the intermediate station is governed by a number of operational requirements and interface issues:
	5.4.5  The stabling requirements for the TMS Extension are described in Chapter 4.
	5.4.6 The tracks from A16 Station passes through a number of Temporary Government Land Allocation (TGLA)/ Short Term Tenancy (STT) sites, currently used as site office, open storage, temporary open carpark and Hong Kong Construction Industry Council (...
	5.4.7 The TMS Station is an island platform station with track level at +20.5mPD and track spacing of 16.5 metres. Two existing footbridges (known as “NF99 & NF99A” and “NF98”) which cross Wu King Road clash with the proposed TMS Station and will need...
	5.4.8 The alignment between Area 16 and TMS is governed by a number of operational requirements and interface issues:

	5.5 Modified RDS Scheme
	5.5.1 The Modified RDS Scheme alignment is similar to the Proposed Scheme alignment in both horizontal and vertical profiles except at Area 16 where the alignment skirts around the land area staying within the river channel as there is no intermediate...
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	6 INTERFACES WITH EXISTING / PLANNED INFRASTRUCTURE
	6.1 Introduction
	6.1.1 The infrastructure that the TMS Extension works will interface with can be divided into the following categories:
	6.1.2 The interface between the TMS and the existing and planned infrastructure generally takes one of the three forms:
	6.1.3 The relevant Government departments and private utility companies have been approached in order to obtain information of existing and proposed utilities in the vicinity of the planned railway works.
	6.1.4 The information received from the utility undertakers has been compiled on combined utility drawings which have been produced along the railway.  Figures 6.1 to 6.7 show the combined utilities in relation with the railway work.
	6.1.5 Utilities that will require diversion or modification to enable the construction of the railway have each reference in the text.  The identified potential clash between existing utilities and the TMS structures are summarised in Figure 6.43.
	6.1.6 The following text under Sections 6.2 to 6.6 describe the diversions and modifications that are proposed to major utilities to enable the railway construction. Further site investigation and liaison with relevant utility undertakers is required ...
	6.1.7 Highway infrastructure include footbridges, highway bridges, approach ramps and subways.  Section 6.6 identifies the existing and planned infrastructure, classifies them into risk categories and proposes mitigation measures to overcome any confl...

	6.2 Tuen Mun River Channel
	6.2.1 In the 1970s, due to the development of Tuen Mun New Town, downstream portion of Tuen Mun River had undergone sea reclamation.  The concerned section of the existing Tuen Mun River Channel has a natural river bed and is about 80m wide at TUM Sta...
	6.2.2 As-built drawings of the river training wall, retrieved from the Civil Engineering Development Department (CEDD) archives (refer to Appendix L) show the riverbed along Area 16 at around -3mPD and the height of river training wall is about 6.9m. ...
	6.2.3 The water level is similar to the seawater level due to close proximity to the sea. The water depth of the river in the dry season is about 2.3m – 3.5m. Tidal effect is dominant for this section of channel. The main function served by the Tuen M...
	6.2.4 The presence of the viaduct piers inside the Tuen Mun River Channel will obstruct the flow and affect the hydraulic performance of the channel.  Head loss is induced when the flow passes around the piers and therefore leads to the water level ri...
	6.2.5 As revealed from the simulation results of the hydraulic model established under Tuen Mun and Sham Tseng Drainage Master Plan (TMSTDMP) Study, which was completed in 2002, there would be insufficient freeboard in Tuen Mun River Channel under a 1...
	6.2.6 A detailed Drainage Impact Assessment (DIA) taking into account the latest changes in land use, future developments, and climate change effect and according to ETWB TC(W) No. 2/2006 would be required at next stage.  The DIA may include the updat...
	Operational Phase
	6.2.7 Based on the Proposed Scheme alignment, the total head loss due to approximately 55 nos. of 3 m dia. piers in the river channel is estimated to be in the order of 300 mm according to above-mentioned Bradley’s method.  Based on this preliminary e...
	Construction Phase
	6.2.8 A preliminary construction stage assessment on the drainage impact due to temporary works in the river channel has also been conducted with the following assumptions:
	 Two 15m x 15 m temporary reclamation areas near the embankment of the river channel near Wu Shan Recreation Playground with reclamation level up to +2.5 mPD.
	 Two 200m (L) x 40m (W) reclamation areas along the embankment between TUM Station and Area 16 with reclamation level up to +2.5 mPD.
	6.2.9  The total head loss due to the above works on the Tuen Mun River Channel is estimated in the order of 600 mm.  According to DSD Technical Circular No. 14/2000, for the period of wet season sufficient mitigation measures shall be provided such t...
	6.2.10 To address this possible drainage impact, potential mitigation measures to compensate the headloss induced by the viaduct piers will need to be developed and allowed in cost and programme assessments. These mitigation measures may include:
	6.2.11 Apart from drainage capacity, another critical issue to be address is the allowable working period within the river channel. As defined under DSD TC No. 14/2000 and Practice Note No. 1/2004, the period of the year considered as dry season is de...

	6.3  Storm Water Drainage and Sewerage Infrastructure
	6.3.1 There is an existing multi-cell box culvert aligned beneath the western carriageway of Wu King Road as shown in Exhibit 6.6.  This triple-cell box culvert has internal size of 2500 mm x 2000 mm with an invert levels at around +1.5 mPD and is tid...
	6.3.2 Existing secondary drainage that connect to the box culvert range in size from 1350 mm to 1500 mm diameter lie under the carriage of Wu King Road and Wu Shan Road.  During construction, these secondary drainage pipes may be impacted and temporar...
	6.3.3 There are several existing drainage outlets along the Tuen Mun River Channel (as shown in Exhibit 6.7 and Figures 6.8 to 6.14).  The viaduct piers should be positioned away from the drainage outlet to avoid blockage of the water flow. Also, duri...
	6.3.4 There are existing 750mm dia. pipes and 900mm dia. sewerage pipes associated manholes aligned beneath the carriageway of Wu King Road and Wu Shan Road respectively. The proposed TMS Station and approach viaducts may affect the existing sewerage ...
	6.3.5 In addition, there are two existing cross-river inverted siphons underneath the Tuen Mun River Channel.  One is located at immediate upstream of the footbridge next to Glorious Garden in Area 16 and another one is located next to Tuen Mun Town P...
	6.3.6 The foul water generated from the new railway works and discharged to the public sewerage system include:
	6.3.7 It will be necessary to carry out a Sewerage Impact Assessment (SIA) at the preliminary design to ascertain the impact to the existing sewerage system.
	6.3.8 The existing drainage and sewerage system is shown in Figures 6.8 to 6.14.  The potential clash between TMS and drainage system is preliminarily identified and listed in Figure 6.43. The details are as follows:

	6.4 Water Supply Infrastructure
	6.4.1 There are existing 450 mm dia. fresh water pipes and associated manholes aligned beneath the carriageway of Wu King Road and Wu Shan Road. The proposed TMS station and approach viaducts may affect this existing water supply infrastructure.
	6.4.2 It is intended to protect these water mains from the TMS works, if avoidance is not possible, the freshwater pipes may need to be temporarily or permanently diverted.
	6.4.3 The existing water supply system is shown in Figures 6.15 and 6.21. The potential clash between TMS and water supply system is preliminarily identified and listed in Figure 6.43. The details are as follows:

	6.5 Dry Utility Infrastructure
	6.5.1 There are numerous high voltage power cables, gas mains and telecommunication cables beneath Wu King Road. If they are found to be impacted during construction, diversions of these utilities will be made in stages to enable the construction of t...
	6.5.2 With reference to the information received from CLP, there are a number of 11kV and 132kV cables laid beneath the footpath on both sides of Wu King Road with several crossings over Wu King Road near the intersection at Wu Yuet Road and Wu Shan R...
	6.5.3 11kV and 132kV cables are also distributed along Hoi Wong Road, Tuen Yee Street and the Tuen Mun River Channel. In addition, 11kV and 132kV cables have been laid across the Tuen Mun River Channel, to the west of Tuen Yee Street.
	6.5.4 The detailed locations of existing 11kV and 132kV cables are shown in Figures 6.22 to 6.28. The potential clash between TMS Extension and power cables is preliminarily identified and listed in Figure 6.43. The details are as follows:
	6.5.5 With reference to the information received from HKT and HKBN, the detailed locations of existing telecom cables are shown in Figures 6.36 to 6.42.  A number of existing telecom cables were identified along the TMS alignment and listed in Figure ...
	6.5.6 The potential interface between TMS structures and telecom cables are listed as follows:
	6.5.7 With reference to the information received from Towngas, the detailed locations of existing telecom cables are shown in Figures 6.36 to 6.42.
	6.5.8 There are medium pressure (MP) gas mains (MP300 and MP250) and light pressure (LP) gas mains laid beneath the footpath on both sides of Wu King Road with several crossings over Wu King Road just before the intersection at Wu Shan Road.
	6.5.9 MP gas mains (MP300 and MP250) are also distributed along the Hoi Wong Road and the Tuen Mun River Channel. In addition, MP gas mains have been laid along with the Tuen Mun River Channel and Tin Hau Road.
	6.5.10 The potential clash between TMS and gas mains is preliminarily identified and listed in Figure 6.43. If the piers along Wu King Road affect the MP gas mains, diversion of gas mains may be required.  This needs to be further coordinated with Tow...

	6.6 Highway Infrastructure
	6.6.1 The alignment of the proposed TMS Station and viaducts and will affect several elements of highway infrastructure to varying degrees. The structures include footbridges, highway bridges and approach ramps.  The structures either clash with the a...
	6.6.2 There are three numbers of footbridges crossing Wu King Road and three numbers of footbridges and two numbers of road bridges crossing the Tuen Mun River Channel between Wu Shan Recreation Playground and the existing TUM Station.  The location o...
	6.6.3 The structures affected are classified into three types, relating to the severity of the impact of the railway works:
	6.6.4 Initial classification of the structures is given in Table 6.1, with a brief description of the expected scope of protection works.
	6.6.5 Footbridges, NF98 and NF99&99A would need to be demolished for the station construction and reprovisioned with connections to the TMS station.  The other highway infrastructures would not be affected by the proposed TMS works, as highlighted in ...
	6.6.6 The Southern Footbridge (NF98) spans across Wu King Road and connects the Siu Hei Commercial Centre located at Siu Hei Estate on the eastern side with the Wu King Estate and the Wu King Road northbound bus stops on the western side. This footbri...
	6.6.7 The main decks consist of reinforced concrete beam and slab structure supported on bearings sitting on halving joints of reinforced concrete piers. The maximum span is 14.25m. The roof is a galvanised steel roof. Two staircases and ramps connect...
	6.6.8 The substructures consist of reinforced concrete beams cantilevers off the R.C. pier on both sides to support the ramps or the staircase. Each pier is supported on a pile cap with a group of steel H-piles
	6.6.9 The Central Footbridge (NF99&99A) spans across Wu King Road and connects Wu King Road Garden and Siu Hei LRT station on the eastern side with Wu King Estate on the western side.  This footbridge provides a convenient accessibility for the reside...
	6.6.10 The form of construction is similar to the Southern Footbridge and the main decks consist of reinforced concrete beam and slab structures supported on bearings sitting on halving joints of reinforced concrete piers.  The maximum span is 14.15m....
	6.6.11 The substructure consists of ramps or staircase supported on R.C piers similar to the main structure, each pier is supported on a group of steel H-piles
	6.6.12 The Northern Footbridge (NF100&100A) spans across Wu King Road and connects Tuen Mun Wu Hong Clinic on the eastern side with Wu King Estate on the western side.  This footbridge connects to the footbridge across Wu Shan Road which serves part o...
	6.6.13 The form of construction is similar to the Southern Footbridge and the main decks consist of reinforced concrete beam and slab structures supported on bearings sitting on halving joints of reinforced concrete piers.  The maximum span is 16.35 m...
	6.6.14 The structure form is similar to NF98, NF99&99A.
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	7 TUEN MUN STATION
	7.1 Introduction
	7.1.1 TUM Station is a three-storey above-ground structure supported on columns over the Tuen Mun River, near the Town Park in the centre of Tuen Mun New Town, as shown in the aerial photo (Exhibit 7.1). It is the northern terminus of the WRL and futu...
	Exhibit 7.1  Aerial Photo of Tuen Mun Station
	7.1.2 The station provides convenient interchange with the LRT at the Tuen Mun LRT stop.  A public transport interchange adjacent to the station gives passengers direct access to the station concourse via escalators and stairs.
	7.1.3 The adjacent development site was developed jointly by KCR Corporation and Sun Hung Kai Properties as a shopping centre, known as ‘V City’ and opened in 2012-2013 with a private residential estate above, known as Century Gateway consisting of se...

	7.2 Existing Station Layout and Overrun Tracks
	7.2.1 The station is an island platform type, approximately 370m long and 50m wide and consists of a ground level at +7.675mPD, concourse level at +14.2mPD (refer to Exhibit 7.2 and Figure 7.1) and platform at +22.92mPD.
	Exhibit 7.2  Cross-Section of Tuen Mun Station at the Overrun track
	7.2.2 The end of the viaducts extend over the Tuen Mun River Channel as seen from these photo exhibits below.
	Exhibit 7.3 Track Overrun over Tuen Mun River Channel

	7.3  Existing Station Provisions
	7.3.1 TUM Station has made provision for a third track. Part of this third track has been constructed over the length of the station as shown in Exhibit 7.4, 7.5 and Figure 7.2. Three portal frame structures supporting the viaduct close to the station...
	Exhibit 7.4  Existing viaduct support frame for a Third track at Tuen Mun Station
	Exhibit 7.5  Existing provisions for a Third track at Tuen Mun Station
	Exhibit 7.6  Existing turnout provision on Tuen Mun viaduct approach

	7.4 Station Modification Works
	7.4.1 There is limited modification works required at the end of the existing viaduct as the new railway line is a basic extension of the viaduct southwards to Tuen Mun South.
	7.4.2 The existing 200mm bearing wall of the viaduct will need to be demolished to provide connection to the new viaducts of the TMS Extension (refer to Exhibit 7.6 and Exhibit 7.7).  Any disruption to the existing rail operation shall be avoided.
	Exhibit 7.7  Proposed Demolition Works
	7.4.3 As there was no loading provision allowed at TUM Station at the interface with the new viaduct structure, the new viaducts will need to be supported by separate piers and foundations.  A movement joint (M.J.) shall be provided between existing v...
	Exhibit 7.8  Viaduct Extension at Tuen Mun Station and End wall modification

	7.5 Track Works at TMS and EWL Interface
	7.5.1 From the as-built drawing, the TUM Station used floating slab track (FST) trackform up to Ch. 37716 (DOWN track), and beyond that, a temporary ballasted trackform (approx. 47m in length) which ends at Ch.37764. A frictional sliding type buffer s...
	7.5.2 During the modification works, it is envisaged the buffer stop would be relocated during non-traffic hours (NTH) to Ch.37684 to provide the minimum 60m stopping distance. The buffer stop would occupy 30m of the FST track at Ch.37714 and a hoardi...
	7.5.3 Once the new viaduct connection is completed, the trackwork contractor could lay the FST unit, baseplates and the rails to form the new track. The buffer stop would then be replaced by a temporary wooden type to allow for TRIP/ test and commissi...

	7.6 Environmental Impacts and Mitigation
	7.6.1 An Environmental Permit (EP) (FEP-24/004/1998/I) was granted by Environmental Protection Department (EPD) to MTRCL for the construction and operation of West Rail project.  The Environmental Impact Assessment (EIA) Report for West Rail (Final As...
	7.6.2 Considering the existing overrun tracks at TUM Station will become part of the proposed TMS track alignment. Alterations to this section of track include the demolition of the end wall and modification of the trackform (e.g. from ballast track t...
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	8 Tuen Mun south STATION
	8.1 Introduction
	8.1.1 TMS Station is located on Wu King Road to north of the Tuen Mun Ferry Pier and is intended to serve the community located near Tuen Mun Ferry Pier, Siu Hei Court, Yuet Wa Villa and Wu King Estate (Refer Figure 8.1 and Exhibit 8.1 below). The are...
	8.1.2 The proposed TMS Station is elevated with an island platform for 8-car trains and supported off piers at regular intervals over Wu King Road, sized to cater for the peak hour passenger demand in 2041.  The level of concourse level is set to main...
	8.1.3 Due to the close proximity of the station to residential developments and schools, full noise enclosures/semi-enclosure may be necessary subject to detailed assessment at the stage of design.  Noise Sensitive Receivers (NSRs) include the nearby ...
	8.1.4 Two existing Highways Department’s (HyD) footbridges across Wu King Road conflict with the concourse level of the station, as shown in Exhibit 8.2, and would be demolished to facilitate the station construction.  Footbridge 1 (known as NF98) is ...
	8.1.5 The Footbridge 3, (known as NF100 & NF100A) is located at the junction of Wu King Road and Wu Shan Road and will not be affected as the approach viaducts will clear the existing footbridge level.
	8.1.6 Wu King Road is a dual carriageway with bus stops located on either side of the road (see Exhibit 8.3). The road is aligned with trees on both sides and in the central median. It has been estimated that about 110 trees will be impacted and requi...

	8.2 Alternative Station Locations and Configurations Considered
	8.2.1 A number of station layout options were generated in the VE Workshop held on the 5 May 2016 during the Interim Stage. Two options generated for the station included the TMS.02 – Eastern TMS Station which provided an alternative station location ...
	8.2.2 This station option involved shifting the station footprint to the east to take advantage of the wider footpath on the east side. The station would straddle only half of the road and the portal structure will have one pier in the central median ...
	8.2.3 This station option involved splitting the concourse in two to suit the entrances which are constrained by the existing footbridge locations.  The current footbridges are located about 180m apart.  The split concourse would have ticket gates and...
	8.2.4 Furthermore, the plant rooms would be set up differently to the single concourse layout with plant rooms occupying the middle area of the concourse and separated by the two concourses. At platform level, the plant rooms would be located at the t...
	8.2.5 From an operational and management perspective, the split concourse is more difficult to observe, serve and patrol.  Station facilities such as Customer Service Centre and public toilets would need to be doubled up.  MoA and Means of Escape (MoE...
	8.2.6 The compact single concourse layout was preferred option over the split concourse, although the split concourse could be revisited at the next stage of the project (refer to TMS.04 in Appendix A).

	8.3 Passenger Flow for Design
	8.3.1 TMS is effectively a commuter station and will cater mostly to the residential developments that surround it. Predicted passenger flows are given in Tables 8.2.
	8.3.2 According to patronage forecasts in Chapter 3 and based on the existing site context, it is estimated that the majority of patronage will arrive and leave the station from Siu Hei Court entrance at the south east and the Wu Shan Road junction en...
	8.3.3 It may be noted that a proportion of the passenger traffic arriving from the Siu Hei Court entrance are coming via a circuitous elevated walkway route from the LRT station at the Tuen Mun Ferry Pier / Bus Terminus. Depending on the design of the...

	8.4 Station Design Concept
	8.4.1 The primary design concept in the development of the station layout was to make the planning as efficient, simple and legible as possible. As noted earlier, there are a number of noise sensitive receivers close to the station which will require ...
	8.4.2 Additionally, the adoption of semi-enclosures over the trackway means that the need for smoke extraction may be avoided. However, the direct line of sight from the surrounding tower blocks to the trains themselves needs to be avoided (see Exhibi...
	Exhibit 8.4  Avoidance of direct line of sight from surrounding towers
	8.4.3 A strip of green roof is proposed to run the entire length from the overrun in the south to the crossover in the north. This roof strip will be punctuated by skylights, which will be designed to maximise daylight and create a bright and pleasant...
	8.4.4 In order to tie in with the rest of the West Rail stations, a fully enclosed platform and concourse arrangement with air-condition is proposed.
	8.4.5 The south end of the station facing Tuen Mun Promenade will require greater design consideration as it will be visually prominent from residential developments and at street level. Being the terminus station and in close proximity to local featu...
	8.4.6 The selection of material and attention to detail should further reduce the impact of the station and heavy viaducts and columns that provides support. Matte and non-reflective, natural finishes, green roofs, patterns and texture could all contr...

	8.5  Station Layout and Configuration
	8.5.1 The ground level consists of four entrances connecting to Wu King Road and an entrance at Tuen Mun Promenade, as shown in Figure 8.2 and Exhibit 8.5. At grade connections to the station are aligned as closely as possible with the location of the...
	Exhibit 8.5 Ground Level Plan of TMS Station
	8.5.2 The concourse level is similar to that for the typical above-grade station with E&M and Back of House (BoH) facilities positioned at the north and south ends of the station. This arrangement permits free passenger flow between the paid and unpai...
	Exhibit 8.6 Concourse Level Plan of TMS Station
	8.5.3 This has resulted in a compact layout with escalators and stairs facing towards the centrally located pair of passenger lifts. At concourse level, walkthrough lifts are provided where passengers enter from one side and exit the other side at pla...
	8.5.4 The Customer Service Centre and toilets are centrally located on concourse level. The Station Control Room and associated staff premises are all grouped together and located at the south end of the concourse where there is anticipated to be more...
	8.5.5 Station concessions are proposed at concourse level within the central paid area  and at south end in the unpaid areas.
	8.5.6 BoH facilities and plant rooms are distributed to both ends of the concourse. For security and maintenance, it is desirable to close the whole station as one contiguous space after normal operating hours. However, this has been a challenging iss...
	8.5.7 To the south of the concourse and associated BoH areas, the station box extends south to accommodate the overrun track (length of 90m). This provides an opportunity to extend the concourse level towards the promenade to create a public landscape...
	8.5.8 The platforms are 200m long (for 8-car trains) and a minimum width with clear dimensions of 3.0m to an obstruction longer than 2m. Columns are provided in a symmetrical arrangement at either side of the vertical circulation elements to support t...
	8.5.9 The orientation of the lifts and escalators have been optimised to provide an even distribution for passengers along the platform with the stairs and escalators located at approximately 1/3 and 2/3 along the platform with the lifts centred in th...
	8.5.10 As there is a significant length of overrun track (i.e. 90m), it was possible to make use of the area between the tracks to locate plant rooms and BOH areas. Mechanical plant room, Chiller Plant Room, Communication and Control Equipment Room, P...
	Exhibit 8.7 Platform Level Plan of TMS Station
	8.5.11 A consequence of the strategy to provide a fully enclosed air-conditioned station, it was necessary to increase the required area for the Chiller Plant. This plant room has been fully accommodated between the station overrun tracks.
	8.5.12 In addition to the fully enclosed station area, the trackway is fully enclosed due to the close proximity of NSRs. The impact of having fully enclosed trackway compared to semi-enclosed trackway is the need for more plant room area. The differe...

	8.6 Entrances
	8.6.1 Accessibility and connectivity to major catchment areas are keys to the success of the station.  The landings of the reprovisioned footbridges would form station entrances at both ends of the station to bring convenience to the public whether th...
	8.6.2 The proposed five entrances are shown in Figures 8.2 and 8.3, and Exhibit 8.8.
	Exhibit 8.8 Reprovisioned Footbridges integrated with the TMS Station Entrances
	8.6.3 Entrance A connects the station to the Tuen Mun Promenade (refer to Exhibit 8.9). From the end of the concourse, a footbridge link crosses over Wu Chui Road and the LRT tracks to drop passengers directly onto the tree lined entrance to Tuen Mun ...
	8.6.4 Entrances B, C, D and E are integrated with the reprovisioned footbridges (see Exhibit 8.8). The landings of the reprovisioned footbridges form the station entrances at both ends of the station.
	8.6.5 Entrance B is located on the eastern footpath of Wu King Road and provides connectivity to the Wu King Estate. Entrance C is located on the western footpath of Wu King Road and a connection to Siu Hei Court and the nearby residential development...
	8.6.6 Entrance E which serves Wu King Road Garden provides access to the existing Siu Hei LRT stop, facilitating convenient interchange between the heavy rail network and the LRT system.

	8.7 Roof Design
	8.7.1 Key issues in the station roof design include impact on nearby residential developments, station passenger and staff comfort and maintenance access.  The design has made necessary provisions, pre-cautionary and mitigation measures to address the...
	Impact to Neighbourhood
	 Sightlines from nearby residential towers may compromised by undesired view of roof plant, services and structures.
	 Station noise from the trains and large gatherings in public areas that may become a nuisance to nearby residential towers if left untreated.
	 Heat island effect generated by station roof surfaces may radiate heat to nearby residents.
	 Glare and reflection to surroundings at that may result in selection of building materials and finishes.
	 Station has the opportunity to become a landmark in the community while improving connectivity in the neighbourhood and Hong Kong.
	Impact to Station Environment
	 Solar gain due to the large roof surface and direct exposure to the sun can lead to excessive energy consumption in platform and concourse.
	 Natural light, ventilation and views should be afforded as far as practical to passengers and staff while maintaining a level of thermal comfort throughout the station.
	 Safety of maintenance staff at roof level.
	8.7.2 The roof design comprises of green roof, skylight, lightweight insulated metal roof and wall cladding and smoke vents distributed over the 360m length by 22m width of the station (refer to Figure 8.5, Exhibits 8.11 and 8.12.  These elements rest...
	8.7.3 The green roof as shown in Exhibit 8.11 and 8.12 is distributed continuously between Grid 4 to Grid 27 and rest on the RC flat roof over plant rooms and operation rooms.  Greenery will be limited to grass and shrubs to minimize loading onto the ...
	8.7.4 Green roof acts as enhanced thermal insulation to accommodations below while providing pleasant sightlines of the station from above at nearby residential units.  Greenery also minimise the heat island effect when compare to as standard concrete...
	8.7.5 The skylight (refer to Exhibit 8.14 and 8.15) will span across columns on the platform and run for a length of approximately 96m.  PVF2 coated aluminium extrusions will form the framework for the skylight for securing the clear laminated safety ...
	8.7.6 Solar gain from the skylight can be mitigated by enhancing the performance specification of the glazing system.   Laminated safety glass can be treated with a solar film in the pvb layer to increase the u-value of the glass to that of Low-E coat...
	8.7.7 Lightweight insulated metal roof cladding will extend up to Wu Chiu Road to provide weather protection to the pedestrian deck and footbridge below.  The roof profile leans out towards the waterfront promenade and extends down the walls to create...
	8.7.8 The roof and wall cladding will have low sheen, matt and non-reflective surface to reduce reflection and glare to neighbouring developments (refer to Exhibit 8.16).  A standing seam PVF2 coated aluminium cladding could be adopted.  Alternatively...
	8.7.9 Maintenance access to the roof will be provided via the staircase at the south end of the station between Grid 6 and Grid 7.  A fall arrest system (refer to Exhibit 8.17) will be provided along the full length of the roof to and secured to the R...
	8.7.10 The footbridge extending over Wu Chiu Road and giving access to the Park and waterfront promenade beyond will be naturally ventilated with a laminated safety glass canopy over for weather protection. The transparency of the structure will have ...

	8.8 Station Building Services
	8.8.1 This section summarises the options considered and key issues of the building services system for the TMS Station.
	8.8.2 The station Building Services consist of the Environmental Control System (ECS) and the sub-systems for smoke control and staircase pressurization, LV Electrical System, Fire Services System, Plumbing and Drainage system and Station-Based Contro...
	8.8.3 Design of the System-wide E&M Systems has been provided by the Corporation.
	8.8.4 The Building Services systems descriptions, standards and performance requirement are set out in the various sections of the NWDSM.
	8.8.5 To unify the ECS provisions along the WRL, the concourse and platform area are proposed to be enclosed and air-conditioned.  Platform Screen Doors (PSD) system will be deployed at station platform and the design temperature of concourse, platfor...
	8.8.6 Subject to the operation and future design considerations, the station platform could be installed with half height automatic platform gate (APGs) system instead of PSDs. If this was the case, natural ventilation with spot cooling at passenger c...
	8.8.7 However, based on the enclosed concourse and platform concept, and making reference to the cooling density of other station projects such as the SCL, the estimated cooling demands of TMS Station are shown in Table 8.3 although the exact demand o...
	8.8.8 There are a number of options for the centralized chiller system to serve the air-conditioned areas in the station.
	8.8.9 As the proposed TMS Station is located within one of the Designated Areas of Fresh Water Cooling Towers Scheme for Air Conditioning Systems by Electrical & Mechanical Services Department (EMSD), Scheme area at Tuen Mun (3), the adoption of energ...
	8.8.10 Seawater-cooled chilled water system is another energy efficient option, however, it requires the construction of a new sea-water pump house and underground piping system in the proximity.  This option is considered less viable.
	8.8.11 Water-cooled chilled water system with fresh water cooling tower has been adopted as the proposed scheme and the plant has been accommodated at platform level with acoustic enclosures, intake and exhaust silencers over the chiller plant. Altern...
	8.8.12 Air Handling Units (AHUs) are provided in the ECS plant rooms located at each end of the platform to serve half of a platform by distribution ductworks. Similarly, AHUs are provided in the ECS plant rooms at each end of the concourse level to s...
	8.8.13 E&M plant rooms and operation rooms will be air-conditioned or mechanically ventilated. Standby provisions have been provided in according to NWDSM requirements.
	8.8.14 Smoke extraction system will be provided for the station public areas i.e. concourse and platform and dedicated smoke extraction system will be provided for the commercial areas. Ventilation shafts and discharge openings will be provided for th...
	8.8.15 Given the proposed platform and trackways are located above the station concourse, the adoption of static smoke extraction at concourse level by side wall smoke vent openings is not recommended in order to avoid any recirculation of smoke into ...
	8.8.16 The statutory requirements, local codes and regulations, as well as the relevant international standards and their amendments shall be observed when developing the design at the next stage.
	8.8.17 Base on the latest information from FSD, the HKFSD Guidelines on Formulation of Fire Safety Requirements for New Railway Infrastructures will be updated shortly which gives consideration to additional fan rooms for solely housing the smoke extr...
	8.8.18 The above mentioned requirements would also be applicable to the A16 Station.
	8.8.19 Base on the preliminary information, the initial estimated electrical load demand for the TMS Station is shown in the table below.
	8.8.20 Based on initial coordination with CLP regarding the incoming power supply source for TMS, CLP advised that there are two CLP sub-stations located near to the TMS Station, named Pak Kok Sub-station and Hing On Lane Sub-station.  The two incomin...
	Exhibit 8.19 Options for Power Supply to TMS Station
	Option 1 - Power supply for TMS Station from Pak Kok Sub-station
	8.8.21 All transformers inside TMS Station will be fed from the CLP Pak Kok Sub-station with an emergency generator provided at each end of the station with sufficient capacity to meet the essential loads to maintain normal operation for a period of 6...
	Option 2 - Power supply for TMS Station from Pak Kok Sub-station and Hing On Lane Sub-station
	8.8.22 The transformers at TMS Station will be fed from the CLP Pak Kok Sub-station and Hing On Lane Sub-station to form a dual source power supply scheme to the station. In the event of power source failure, the essential loads could still be maintai...
	8.8.23 The electrical power to the station will be supplied by a pair of transformers at each end of the station. Each transformer will be designed to have sufficient capacity to cater for the essential electrical loads even in the event of failure /o...
	8.8.24 As the TMS Station is located over the Wu King Road and footpaths, the CLP transformer rooms have been located at concourse level to minimise the land take at ground level. Independent staircase will be provided to each transformer in accordanc...
	8.8.25 UPS power system (120 minutes and 30 minutes backup duration) will be designed to meet the power supply requirements for the ECS system and System-wide equipment. A dedicated 120 minutes backup UPS will serve the emergency lighting and communic...
	8.8.26 The design and provision will follow the relevant HKFSD requirement, Fire Safety Strategy (FSS) for this station and NWDSM.
	8.8.27 A fire hydrant and hose reel system, automatic sprinkler system, addressable automatic fire detection and alarm system, total gaseous flooding extinguishing system and portable fire extinguishing equipment will be provided to cover the designat...
	8.8.28 The water supply will be teed-off from WSD water supply mains to provide water for drinking and sanitary, flushing, air-conditioning system make-up, equipment and works cleansing, irrigation as well as for fire services in TMS. Check meters pos...
	8.8.29 Subject to the available pressure head, tee-off from water mains will be fed to various water tanks at concourse level for further distribution.
	8.8.30 The stormwater system comprising of channels and rainwater outlets will be provided to collect stormwater runoff from station roof which will use gravity pipework to discharge the water to the external manhole at ground level.
	8.8.31 The wastewater collected by floor drains from plant rooms, staircases, FH/ HR cabinets, etc. will discharged to the wastewater manhole system by gravity pipework via oil interceptors. Where discharge by gravity is not practicable, pumped draina...
	8.8.32 The foulwater drainage for TMS Station will be designed as a gravity system.  Foulwater collected from toilets or commercial areas will be conveyed to foul water external manhole by gravity pipework. Where discharge by gravity is not practical,...
	8.8.33 The preliminary room schedule for the System-wide E&M plant rooms, Station Building Services plant rooms for both Total Cooling Option and Spot Cooling Option are contained in Appendix F.

	8.9 Station Fire Engineering
	8.9.1 The TMS Extension will be an extension of the existing WRL (EWC) and will form part of the SCL– SCL-EWL in future. The fire engineering design shall follow the latest statutory requirements including “Guidelines on Formulation of Fire Safety Req...
	8.9.2 In general, evacuation of passengers will be via normal circulation routes, including stairs and escalators. Passengers shall be allowed to escape safely from the fire scene to an adjacent Place of Safe Passage within 4.5 minutes and then move t...
	8.9.3 When two directions of egress are available, at least one egress route of any point from platform / concourse will be no more than 50m to an exit, foot of a stair or escalator leading to a Place of Safe Passage on another level. No dead-end dist...
	8.9.4 In accordance with the FSD’s Guidelines and the endorsed FSS for SCL-EWL, the missed headway factor is not required for calculating the platform evacuation load which is different to the FSS of WRL which adopts a missed headway factor of three. ...
	8.9.5 As least one Designated Emergency Entrance (DEE) and one Supplementary Emergency Entrance (SEE) is required for fireman’s access from ground level to the station.  Parking spaces for seven numbers of 12m long fire appliances shall be provided ne...
	8.9.6 A dedicated route from DEE to the Station Control Room via a fire separated corridor has been incorporated into the layout, where pressurization system or natural ventilation shall be provided.  Fireman’s lift shall be provided where the above g...
	8.9.7 Fireman will access the station from ground level by first taking a fireman’s lift to concourse level, transfer via a protected corridor  to a second MoA core running between the concourse level and platform level.  Please refer to Figures 8.8 a...
	8.9.8 Furthermore, due to additional plant room requirements, additional MoA lifts are required to access the ends of the BoH areas.  It is proposed to investigate ways of reducing the number of MoA lifts in the next stage of design.
	8.9.9 As noted earlier, the limited space at ground levels means a dual-use lift is proposed for fireman’s access and public use. During normal operation, the lift door facing the public area will be used by the public, whilst the lift door facing the...
	8.9.10 Effective smoke management system is required to the station public area to maintain a tenable environment for safe evacuation in the event of fire.
	8.9.11 For the enclosed station option, a dynamic or static smoke extraction system could be adopted. A smoke clear height of 2.5m shall be maintained by the smoke extraction system for a minimum period of 60 minutes. The length of smoke zone shall no...
	8.9.12 For an open station option, smoke management by natural means can be adopted to achieve the same purpose and side openings can be made use of for smoke discharge out of the station.
	8.9.13 For any smoke control design, smoke shall not travel more than 30m before reaching the smoke extraction grilles or smoke discharge outlets.

	8.10 Engineering and Construction
	8.10.1 The site is located on reclaimed land which consists of sandy fill material formed in 1982 (over 30 years). Dredging was not carried out in this area and up to 9m thick of Marine Deposit (mainly cohesive marine mud) was left on site.
	8.10.2 Based on available existing borehole log information, the ground in the vicinity of the proposed TMS Station generally composed of a layer of fill underlain by Marine Deposit and insitu materials derived from the bedrock of Granite and Granodio...
	8.10.3 Fill is typically described as silty coarse, medium and fine SAND from available existing borehole logs.  The fill levels range from -7mPD to 0mPD with thicknesses up to 11m at the southern end of the proposed TMS Station.
	8.10.4 Marine Deposit is typically described as silty CLAY and locally as silty SAND with some to occasional shell fragments and is about 3m to 9m thick with base levels ranging between -10mPD and -8mPD
	8.10.5 Alluvium is generally 5 to 8m thick and generally comprises of interlayers of silty CLAY and clayey SAND with occasional gravels and shell fragments. Layers of GRAVEL and COBBLES were recorded locally, usually towards the base of the Alluvium.
	8.10.6 The top of insitu weathered rock or saprolite is at about -19mPD to -14mPD. The material above bedrock generally comprises of weak to moderately weak, highly decomposed (Grade IV) fine to coarse Granites and locally residual soil.
	8.10.7 The bedrock is typically composed of Granite and Granodiorite with rockhead of strong, moderately decomposed or better, coarse granites typically recorded at around -19mPD to -17mPD. Based on limited GI available, there are rockhead depression ...
	8.10.8 As the proposed station and alignment is located close to the sea, the groundwater level in the vicinity is expected to be influenced by the tide levels. As per the Port Works Design Manual: Part 1, data from the nearest tide gauge at Lok On Pa...
	8.10.9 Geological profile is presented in Figures 13.1 to 13.3.
	8.10.10 The internal structural frame of the station concourse, platforms, and roof will be a conventional reinforced concrete beam, slab and column configuration, refer to Figures 8.10 and 8.11.  The structural frame will be supported by the portal f...
	8.10.11 The viaducts on the approach to the station (where the crossover is located) and the overrun at the back of the station will be design in a similar manner to the station.
	8.10.12 The plant rooms at ground level will be independent structurally from the rest of the station and will be of slab, beam and structural load bearing wall configuration.  It is anticipated that raft foundations will be adequate for the majority ...
	8.10.13 The construction of the station will follow a conventional approach with the construction of the piles, pile caps, followed by the substructure.  Once the piers and crossbeams are completed, the columns can be extended and the in-situ RC beam ...
	8.10.14 On completion of the station structure, architectural works will be undertaken and E&M plant installed.
	8.10.15 Access to the main work sites will be via Wu King Road.  To limit the impact on the local community, dedicated construction access routes for major construction materials and plant will be designated.  Only minor temporary traffic management m...

	8.11  Traffic Impact and Utilities
	8.11.1 The proposed TMS Station is located at the Wu King Road between Wu Shan Road and Wu Chui Road. Wu King Road is a local dual 2 lane road.  Bus stops are provided on both sides of Wu King Road.
	8.11.2 Footpaths are provided on both sides of the road. However the footpath on the western side is not a continuous footpath. At present, there is a signalised at-grade pedestrian crossing to the southern end of Wu King Road and three footbridges pr...
	8.11.3 There are three footbridges along Wu King Road between Wu Chui Road and Wu Shan Road, namely (i) the Southern Footbridge, NF98 (near Wu Chui Road), (ii) the Central Footbridge, NF99 & 99A (near Wu Yuet Road) and (iii) the Northern Footbridge, N...
	8.11.4 The eastern side of Wu King Road adjoining the road carriageway has landscaped areas and a bus lay-by. The western side of Wu King Road adjoining the road carriageway are footpath, landscaping area and bus lay-by.
	8.11.5 The piers of the proposed TMS Station are sited along the kerb side of Wu King Road. Therefore the existing footpath and cycle track along the eastern side of Wu King Road shall not be affected except for the bus lay-by, whereas the footpath on...
	8.11.6 The locations of the proposed piers for the proposed station shall need to be carefully designed to avoid the conflict with the bus shelter and the passenger pick-up / drop off activities. If the proposed piers occupy the existing footpath, the...
	8.11.7 The proposed location of the piers, especially located at the kerbside or divider near the road junction, should take into account the sightline of the motorist and also not to obstruct the visibility to the traffic signal at the signalised roa...
	Emergency Vehicular Access along Wu King Road
	8.11.8 At present, there is an EVA located at Wu King Road southbound outside Yan Chai Hospital Law Chan Chor Si Primary School. The EVA is connected to the driveway fronting the above primary school.  Hence, the pier locations for the proposed TMS st...
	8.11.9 The traffic key issues arisen by the proposed TMS Station are presented on Figure 8.12.
	8.11.10 As the piers of the proposed TMS station may affect the western footpath of Wu King Road, the existing western footpath will be re-aligned to the eastern side of pier. On the other hand, the piers along the eastern side of Wu King Road may als...
	8.11.11 At present, there is a staggered signalised pedestrian crossing across Wu King Road at the junction of Wu King Road / Wu Chui Road. In order to maintain the existing central pedestrian island, the number of traffic lanes at the junction approa...
	8.11.12 Some of the proposed piers may need to be erected along the central divider along Hoi Wong Road located to the north of the junction of Hoi Wong Road / Wu Shan Road / Wu King Road. The widening of the central divider would be required for inst...
	8.11.13 The proposed permanent layout along Wu King Road including the TMS station is shown in Figure 8.12.
	8.11.14 To minimise the traffic and pedestrian impact during the construction of the proposed TMS Station, a temporary traffic management scheme (TTMS) as shown in Figure 8.14 has been developed with the following principles:-
	TTMS - Stage 2
	8.11.15 Similar principles are adopted in Stage 2 with 1 traffic lane reinstated on Wu King Road northbound.
	8.11.16 More detailed construction staging is presented in Volume 2 of the Final Report – Preliminary Construction Programme.
	8.11.17 The station and adjacent viaducts are located directly above a 1,500mm dia. storm pipes and DSD 3-cell (8,700mm (W) x 2,700mm (H)) box culvert, which is a large drainage channel, along the northbound carriageway of Wu King Road.  The columns s...
	8.11.18 Apart from the drainage box culvert mentioned above, there is a 1350mm to 1500mm dia. stormwater drain and a 750mm dia. sewer drain, all major utilities such as 132kV electric cables and gasmains are contained mainly on the Wu King Road footpa...
	8.11.19 The station and viaduct foundations will require local diversions of 132 kV electric cables and other utilities in Wu King Road.  The impacted utilities are highlighted in Chapter 6.

	8.12 Advance Works
	8.12.1 No advanced or entrusted works are required for this station.

	8.13 Land
	8.13.1 Work sites and work areas will be on Government Land are shown on Figures 16.1 and 16.2, and includes adjacent Wu King Garden site which is proposed for a site office and storage of materials, etc.
	8.13.2 A barging point has been identified on a temporary storage site located on Hoi Wong Road and Hoi Wah Road for temporary occupation throughout the duration of the TMS Project.  This point will be re-instated to pre-contract condition and returne...

	8.14 Environmental Impacts and Mitigation
	8.14.1 Track-related noise and fixed plant noise generated by the E&M equipment of the station may affect NSRs nearby.  The type and location of the station E&M equipment, and the orientation of the associated openings have been carefully chosen to en...
	8.14.2 As the TMS Station is an elevated structure, it will therefore have a potentially significant environmental impact both during and after construction.
	8.14.3 During construction it is inevitable that there will be some environmental impact on the nearby residents and nature habitats.  Noise, dust and contamination of the river channel are the particular concerns and mitigation measures will need to ...
	8.14.4 Representative existing NSRs near to the station have been identified and presented in Table 14.2 and Exhibit 14.2 in Chapter 14 - Environmental.
	8.14.5 In the operational stage, due to the close proximity to residential developments and schools, the station will require noise barriers and enclosures to shield the railway noise from the residents (refer to Exhibit 8.22).
	8.14.6 Noise mitigation measure for both station and track-related noise has been incorporated into the design:
	8.14.7 Although the TMS Station is located in an area with moderate landscape value, the elevated station and trackway will be highly visible from the existing residential high rise buildings located close to the station. Landscape and visual treatmen...

	8.15 Programme Overview
	8.15.1 The construction programme must allow the completion of the station foundations and substructure, including portals, columns at concourse level and cross heads, before the completion of the platform level and roof structure.
	8.15.2 The approach viaducts between the station and Wu Shan Playground would most likely be constructed by the same contractor as the structural form is similar.  The crossover is located in this section of viaduct. This arrangement imposes the minim...

	8.16 Future Design Direction and Initiatives
	8.16.1 TMS Station is an elevated fully integrated station with one concourse and a series of entrances linked to ground level and adjacent developments with connectively to nearby transport facilities including the LRT stations and the Tuen Mun Ferry...
	8.16.2 During the design process, a number of station locations were explored as part of the design development and evaluated at the VE Workshop.  Different station arrangements including a split concourse layout was also developed.  This option was d...
	8.16.3 The next stage of project should address the following issues:
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	9 Intermediate STATION at area 16
	9.1 Introduction
	9.1.1 One of the key decisions made by the Corporation after the Interim Stage was to include an intermediate station in Area 16, known as the “A16 Station” as part of the Proposed Scheme. The alternative, which is known as the “Modified RDS Scheme” h...
	9.1.2 The station is located approximately at equidistance between TUM and TMS stations. Around 58,000 population (based on Enhanced 2011 TPEDM published by Planning Department (PlanD) ) would benefit from the inclusion of this additional station in A...
	9.1.3 The catchment area for the intermediate station (referred to as “A16 Station”) covers the residential developments on the west bank of the Tuen Mun River Channel (including Lung Mun Oasis and Glorious Garden, etc.), Area 16 and the residential d...
	9.1.4 A number of alternative locations for the A16 Station in Area 16 were explored in the Interim Stage.  The impacts to the land use planning and related property potential were also assessed. The current location, shown in Exhibit 9.1 was selected...
	9.1.5 The existing sites and their uses and the proposed A16 Station location are shown in Exhibit 9.1.
	9.1.6 Area 16 has been identified as an ideal site for the A16 Station as it is on level ground at around +5mPD. The site is situated between Hoi Wong Road and Wong Chu Road and is easily accessible. The northern half of the site is occupied by the Tu...
	Note:
	1. STT stands for Short Term Tendency
	2. GLA stands for Government Allocated Land
	9.1.7 As the A16 Station and sidings are now included as part of the Proposed Scheme which requires the reprovisioning of the existing Tuen Mun Swimming Pool; and in light of the latest development of the Sports Ground and Open Space by Government, an...

	9.2 Passenger Flow for Design
	9.2.1 The passenger forecasts for the design of the A16 Station have been presented in Chapter 3. Station sizing calculations are presented in Appendix I.

	9.3 Station Design Concept
	9.3.1 This station has an important role at the centre of the development area in Area 16. It will serve the future population as well as the catchment on the west bank of the river and east of Hoi Wong Road.
	9.3.2 The station design concept is based on the principal that it will be built on Day-1 and although the planning of Area 16 is not confirmed at this moment, the future entrance designs shall need to be developed in conjunction with the property dev...
	9.3.3 The A16 Station is envisaged as a two-level  station with a side platform arrangement and at-grade concourse. It will also have two siding tracks located on either side of the station.
	9.3.4 As noted above, the A16 Station will be combined with property development and there will be noise sensitive receivers close to the station which will require different noise mitigation measures to shield the noise. These will likely require bot...
	9.3.5 Similar to the TMS Station, to help unify the overall appearance, a strip of green roof will run the entire length of the station. This roof strip will punctuated by skylights, which will be designed to maximise daylight and create a bright and ...
	9.3.6 In order to tie in with the West Rail stations, a fully enclosed platform and concourse with air-condition will be adopted.

	9.4 Station Layout and Configuration
	9.4.1 The A16 Station is envisaged to be a two-level station, with some plant rooms and entrances at ground level, a concourse area and side platforms on the first level.  Indicative station layout is shown on drawings Figures 9.2 to 9.5.  Station siz...
	9.4.2 The concourse level is similar to that for the typical station with most of the E&M and BoH facilities positioned at the two ends of the station. This arrangement permits free passenger flow between the paid and unpaid concourse areas, Figure 9....
	9.4.3 The platforms will be 200m long (for EWL 8-car trains) and a minimum width with clear dimensions of 3.0m to an obstruction longer than 2m. Columns are provided in a symmetrical arrangement at either side of the vertical circulation elements to s...
	9.4.4 Although it has been possible to locate some of plantrooms at the two ends of the platforms, as a consequence of the strategy to provide a fully enclosed air-conditioned station, there has been an increase to the required area for Chiller Plant ...
	9.4.5 Currently four entrances have been provided at ground level, see Figure 9.2 and Exhibit 9.3. The entrance configuration will be reviewed when details of the adjacent future property developments are available.
	9.4.6 The roof design concept is similar to the TMS Station. The roof design comprises of green roof, skylight, lightweight insulated metal roof and wall cladding and smoke vents distributed over the 350m length by 35m width of the station.  These ele...

	9.5 Station Building Services
	9.5.1 The Building Services design principal and provision at A16 Station are basically very similar to those at TMS Station.
	9.5.2 The station will be air-conditioned so space for Chiller Plant has been provided. The majority of the major E&M plant rooms are located on concourse level within the BoH concourse area and some E&M equipment is on ground level (i.e. HV and tract...
	9.5.3 The preliminary System-wide E&M plant rooms, Station Building Services plant room schedule is attached in Appendix G.

	9.6 Stabling Sidings
	9.6.1 If A16 Station is to be constructed, there will be a need to provide two stabling sidings along the TMS alignment. The design options for the stabling have been evaluated in the Interim Stage.
	9.6.2 The recommended arrangement for the stabling sidings is to locate them adjacent to the new station in Area 16 (refer to Figures 9.3 to 9.5).  The train stabling and maintenance strategy has been earlier discussed in Chapter 4 – Railway Operation...
	9.6.3 If the Modified RDS Scheme is adopted, as noted earlier, there would be no stabling sidings.

	9.7 Feeder Station
	9.7.1 According to System-wide E&M requirement, Feeder Station is required to support the System-wide requirements for the extension to TMS. It has been amalgamated with the A16 Station under the Proposed Scheme.  However, a stand-alone Feeder Station...
	9.7.2 The preliminary System-wide E&M plant room schedule and the associated Station Building Services plant room schedule for the Feeder Station is attached in Appendix H.

	9.8 Station Fire Engineering
	9.8.1 Similar to the TMS Station, at least one DEE and one SEE shall be required to allow fireman’s access from ground level to the platform. Parking spaces for seven numbers of 12m long fire appliances shall also be provided near the DEE and SEE. A d...
	9.8.2 A fireman’s lift shall be provided as the station as the height from the ground level exceeds 15m. Every part of the station shall be within 60m distance from the door of the lobby to the fireman’s lift.
	9.8.3 As this is a side platform station, fireman’s lift and stair located are proposed on the periphery of the station as shown in Figures 9.6 and 9.7. There is no need to transfer at concourse level as in the case of TMS Station.
	9.8.4 In the TMS Scheme is adopted,  EAPs will be required along the viaduct at not more than 1km intervals and shall be provided in the form of fireman’s staircases and a fireman’s lift,  if the viaduct is more than 15m above ground level.  Requireme...

	9.9 Engineering and Construction
	9.9.1 The ground composition is described in more detail in Chapter 13.  The ground in Area 16 is generally composed of a layer of fill underlain by the Marine Deposit and in-situ materials derived from volcanic rocks.  Fill is typically described as ...
	9.9.2 The bedrock is typically composed of volcanic rocks of strong, moderately decomposed or better, coarse volcanic rocks typically recorded at around -40mPD to -20mPD. Based on limited GI data, rockhead depression and fault have been identified in ...
	9.9.3 As the proposed station and alignment are located close to the sea and Tuen Mun River Channel, the groundwater level in the vicinity is expected to be influenced by the tide levels with the highest extreme sea level is +3.4mPD for a 100 years re...
	9.9.4 The structural form of the station is a conventional reinforced concrete structure with beam, slab and column and construction will also follow a conventional approach. The structural frame is supported by a column grid spaced at about 12m centr...
	9.9.5 The construction of the station will follow a conventional approach with the construction of the piles, pile caps, followed by the substructure.  On completion of the main station structure, architectural works, track and E&M plant installation ...
	9.9.6 The critical factor for the construction of the A16 Station is the reprovisioning of the existing Tuen Mun Swimming Pool to elsewhere before the existing swimming pool facility can be demolished and construction of the A16 Station can commence.
	9.9.7 Construction access to the station and viaducts will be via Tuen Yee Road. No major traffic management measures are envisaged to be necessary for this construction, although it may be necessary to provide additional access route to the East bank...

	9.10 Traffic Impact and Utilities
	9.10.1 As the proposed A16 Station at Area 16 does not generally impact the existing roads and footpaths in the site vicinity, the traffic impact of the proposed A16 Station is considered minimal in both construction and operational stages.
	9.10.2 No significant TTMS measures are envisaged.
	9.10.3 No permanent traffic management measures are envisaged.
	9.10.4 Generally, the site of the A16 Station is unlikely to be impacted by too many major utilities as it is the former site of the Tuen Mun Swimming Pool. However, a number of large utilities have been identified in the vicinity of the station footp...
	9.10.5 The station and viaduct foundations will require local diversions of 132 kV electric cables and other utilities such as the HKT cables will be required in Tung Yee Road.
	9.10.6 Potential impacts to the stormwater and sewer pipies, and high voltage 132kV electric cables need to be further considered with the planning of the A16 Station and potential property development site.

	9.11 Environmental
	9.11.1 The environmental considerations in particular the rail noise and mitigation measures are presented in Chapter 14 – Environmental.
	9.11.2 A noise assessment has predicted exceedance of 1 to 19 dB(A) without any mitigation measures.  To address the predicted noise exceedance, full noise enclosures are required over the length of the station up to an including where the turnouts ar...

	9.12 Advance Works
	9.12.1 It may be possible to include the Tuen Mun Swimming Pool reprovisioning as an Advance Works package as it must be relocated before the existing swimming pool facility can be demolished.  This activity lies on the critical path for the construct...

	9.13 Reprovisioning of the Tuen Mun Swimming Pool
	9.13.1 The proposed location of the A16 Station will require the reprovisioning of the Tuen Mun Swimming Pool to another area in Tuen Mun. Options have been explored in Interim Stage and recorded in Interim Report.
	9.13.2 The latest proposal is to relocate the Tuen Mun Swimming Pool to the southern part of the Area 16 site in a combined Sports Complex with the Sports Ground and Open Space facilities as shown in Exhibit 9.2. More details are provided in Chapter 1...

	9.14 Land
	9.14.1 Work sites and work areas will be on Government Land are shown on Figure 16.1, and includes Hoi Wong Road Garden (GLA TM416) and the Open carpark site (STT No. MX 12009) which is proposed to be used as a site office and storage of materials.
	9.14.2 A barging point (GLA-TTM 623 (TGLA) has been identified on a temporary storage site located on Hoi Wong Road and Hoi Wah Road for temporary occupation throughout the duration of the TMS Project.  This barging point will be re-instated to pre-co...

	9.15 Programme Overview
	9.15.1 As discussed earlier, the construction of the station will be part of the Proposed Scheme. The construction programme must allow for the reprovisioning of the Tuen Mun Swimming Pool before the demolition of the existing swimming pool site. This...
	9.15.2 Programme interfaces and further programming issues are discussed in a separate, Working Paper – Preliminary Construction Programme.

	9.16 Future Design Direction and Initiatives
	9.16.1 The A16 Station has an important role as a centre of development in Area 16 and part of the Proposed Scheme. It will serve the catchment on the west bank of the river, east of Hoi Wong Road and the new population in Area 16.
	9.16.2 The station is elevated with a side platform arrangement. Stabling sidings are located on the outer edge of the station. The structural form of the station is a conventional RC structure with beam, slab and column and construction will also fol...
	9.16.3 It is currently assumed that the reprovisioning of the swimming pool is part of a combined “Optimised Sports Complex” with the Sports Ground and Open Space facilities on the southern side of the site.
	9.16.4 The next stage of design should address the following:
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	10 VIADUCTS
	10.1 Introduction
	10.1.1 The railway is carried on viaduct for about 2.4km from the existing overrun at TUM Station to TMS Station running parallel to the east embankment of the Tuen Mun River Channel passing the land area in Area 16 before crossing the main channel to...

	10.2 West Rail Viaducts
	10.2.1 Existing West Rail viaducts are post-tensioned, concrete box girders, each supporting one track, fabricated as pre-cast (match-cast) segments, 2.5m long, varying between 2.5m and 5.5m deep, depending upon the span (maximum 80m).
	10.2.2 The Engineer’s design was modified by re-positioning box girder webs directly under rails: modelling demonstrated that noise emissions from flexing of the ‘box flange-rail deck’ system were thereby reduced.
	10.2.3 At a standard pier, two pairs of leaf columns [four columns in all] spring from a pile cap connecting a pair of [usually] bored piles. The viaduct segment over each leaf column was pre-cast with a box-out at its base: after segment erection, re...
	10.2.4 Rigid connections were similarly made at T-column and portal frame piers. The beneficial effect of rigid box girder/column connections is the elimination of bearings for the entire viaduct.
	10.2.5 The contractor’s design focussed on reducing viaduct weight (hence, cost of segments: cost of temporary support): a reduction of 27% in material has been claimed for the design change.
	10.2.6 Reducing the mass of structural components increases their noise radiation capability: the re-location of the box girder webs directly under the rails to reduce structural noise emissions was an essential component of the strategy to reduce via...
	10.2.7 As-built drawings of the West Rail viaducts are shown in Exhibit 10.1 and Appendix K.

	10.3 TMS Viaduct Structural Form
	10.3.1 The  structural  form  of  the  viaducts  is  a  major  component  on  the  visual  character  of  the alignment.  The  form  factor of  TMS  Extension  viaduct  in  the  environs  along  Tuen  Mun  River Channel is considered more important th...
	10.3.2 At the same time, noise sensitive receivers are, generally, further away from the viaduct alignment than at the stations [and the Acceptable Noise Level (ANL) value is higher than for the existing railway]. This of course will change when the f...
	10.3.3 At the VE Workshop held on the 5 May 2016, there was a debate on whether to adopt the  existing West Rail viaduct form factor which was bulky in appearance or adopt a shallower form factor with slim sections resembling those of South Island Lin...
	10.3.4 The typical structural form of the viaduct is envisaged to be a single concrete box girder of 35m span length, which offers a reasonable compromise between pier spacing and structural depth. Each structural unit will be continuous post-tensione...
	10.3.5 The viaduct crossing the Tuen Mun River Channel has larger spans to reduce the number of piers in the river and minimise the hydraulic impact and head loss. The main span across the main channel is 70m while the two side spans are 50m in length.
	10.3.6 Both balanced cantilever approach to increase the viaduct span or overhead gantry method (which is used for the typical standard span erection) can be adopted for the long span erection.
	10.3.7 Clearances to vehicles and structures below were also considered in the development of the alignment.
	10.3.8 The inclusion of regular expansion joints in the track-form generates wheel/rail noise, but this can be reduced by consideration of the rail-structure interface.  It is proposed to provide a M.J. at every third span for the typical viaduct sect...
	10.3.9 The articulation of the viaduct structures is subject to the constraints occurring in different locations. For the viaducts adjacent to the station, approach, turnout and crossover locations, road junctions, existing footbridges, drainage outfa...
	10.3.10 Rail movement joints over structural M.J.s are very likely to be installed in the vicinity of turnouts, where rail distortion must be more tightly controlled. The effect of the inevitable increase in noise emissions at the turnouts required fo...
	10.3.11 The support piers and foundations have been located as far as practical in areas where there is sufficient clearances to existing structures, roads and to minimise utility diversion works during construction.  The viaduct piers typically have ...
	10.3.12 The foundation works in the river channel will generally be conducted in the dry season, although wet season working has been considered. Foundation/piers situated in the river channel will be constructed in a marine cofferdam from temporary s...
	10.3.13 The viaduct section between TUM Station and Area 16 (near Footbridge (NF314) opposite Glorious Garden) is approximately 1300m in length. The alignment starts from the end of the overrun tracks at TUM Station. The two single tracks merge shortl...
	10.3.14 The major constraints to the viaduct in this section are:
	10.3.15 For the section between TUM Station and Yau Oi Estate, a standard span length of 35m has been adopted, except over Wong Chu Road where the span will need to increase to 45m to span over the existing road. The span arrangement is shown in Figur...
	10.3.16 The viaduct is integrated with the portal frame structure from TUM Station for the initial five spans before converging into a single twin track viaduct. The twin viaduct structure will be integrated with the cross beam supported on a single p...
	10.3.17 Based on the preliminary geotechnical information, piles may be founded on bedrock varying from 35m below ground near TUM Station to over 40m in areas near to Area 16.
	10.3.18 In the Proposed Scheme, the intermediate station is a side platform station and occupies the site of the Tuen Mun Swimming Pool.
	10.3.19 The structural form of the station is a conventional reinforced concrete structure with beam, slab  and  column  and  construction  will  also follow  a  conventional  approach. The structural frame is supported by a column grid spaced at abou...
	10.3.20 At the interface with the station, a common pier between viaduct and station is proposed to reduce the footprint of the structure. Bridge bearings will be provided on one side of the pier to support the viaduct end span and integral corbel wil...
	10.3.21 If the Modified RDS Scheme is adopted, the viaduct would continue in the river channel instead of the land section in Area 16. Typical span length would be 35m and built by pre-cast segmental construction. In the Modified RDS Scheme, the addit...
	10.3.22 The viaduct section for the main channel crossing is about 300m in length. As noted earlier, the main span is approximately 70m in length and the two side spans are approximately 50m in length. The viaduct arrangement of this section is shown ...
	10.3.23 The major constraints to the viaducts are as follows:
	10.3.24 The main channel crossing will adopt long span post-tension box viaduct with the main span of 70m and two side spans of 50m with haunch section at support to reduce the total number of piers in the river. The structural depth of bridge deck wi...
	10.3.25 The viaduct section from Wu Shan Recreation Playground to the end of the overrun at TMS Station is about 695m in length. After crossing the main channel, the viaducts pass over Wu Shan Recreation Playground and the major road junction of Wu Sh...
	10.3.26 The alignment is generally flat with a 0.3% gradient introduced at the crossover area in front of the station with sufficient vertical clearance to Wu Shan Road/ Wu Shan Road and the existing footbridge (NF100 & NF100A). Two existing footbridg...
	10.3.27 The major constraints to the viaducts are:
	10.3.28 Typical span length of 35m is proposed for the viaduct structures from Wu Shan Recreation Playground to the Wu Shan Road/Wu King Road junction. The exceptions to this are the viaduct structures over the Wu Shan Road/Wu King Road junction and w...
	10.3.29 The wide bridge deck for the crossover may make precast construction more difficult and traditional cast in-situ beam and slab for the deck is proposed. The bridge deck will be supported monolithically to the portal frame/pier to minimise long...
	10.3.30 Bored pile foundations should be feasible for most of the piers. However, workspace is limited along Wu Shan Road and at the Wu Shan Road/Wu King Road junction where the use of the large piling plant for bored piling may not be viable due to l...
	10.3.31 Based on the preliminary geotechnical information, the piles will be founded on bedrock and vary from 35m below ground near Wu Shan Recreation Playground to 50m below ground at the overrun track.

	10.4 Geotechnical
	10.4.1 The geological conditions along the proposed viaduct and station alignment were reviewed based on the geological information from the below documents. More details are provided in Chapter 13 – Geotechnical. Figures 13.2 and 13.3 show the geolog...
	10.4.2 Based on the available records, the following key geological/ geotechnical issues have been identified:
	10.4.3 Due to the uncertainties on the rockhead level, extent of inferred faults and metasedimentary/ andesite rock extent, it is recommended to carry out additional ground investigation along the proposed alignment in order to facilitate design and c...

	10.5 Construction Methods
	10.5.1 The viaduct design must be simple and lend itself to repetitious mass production techniques such as moving forms.  Detailing should allow prefabrication or pre-casting wherever appropriate. The proposed compact section of the viaduct structure ...
	10.5.2 Alternatively, it is possible that the segment casting yard could be considered in Area 16 site, however, this would be subject to land availability at the time of construction.
	10.5.3 The viaducts over the land section could be constructed precast segmental construction or by in-situ methods using formwork if access along the viaduct is available.
	10.5.4 To facilitate the speedy construction demanded by the programme any foundations must be simple and quick to construct, even to the extent of sacrificing economy for speed. On land, the foundations will be constructed using conventional methods ...
	10.5.5 The construction of the viaduct foundations will present a variety of problems given the restricted access and numerous and varied constraints along the river bank. The foundation and pier construction in Tuen Mun River Channel will be subjecte...
	10.5.6 For the construction of the foundations and piers near the embankment, it is proposed to adopt conventional temporary reclamation platform (up to +2.5mPD) for pile and pile cap construction for both the wet and dry season. The reclamation platf...
	Exhibit 10.3 Viaduct Construction in Tuen Mun River Channel
	10.5.7 At this earlier stage, the extent of filling works in the river channel cannot be confirmed without detailed drainage assessment. Nevertheless, an envisaged construction sequence has been developed in order to estimate the programme duration fo...
	Exhibit 10.4 Temporary Reclamation in Tuen Mun River Channel
	10.5.8 Pre-cast concrete segmental construction is envisaged for this section with the pre-cast concrete segments constructed off-site, and transported to site by barge, then by road transport to the storage or erection location.  Each span is formed ...
	10.5.9 South of Wong Chu Road, the viaducts on the approaches to the A16 Station will be constructed in-situ, and of similar construction form to the station.
	10.5.10 Construction access from the barging point to the work site along the viaduct alignment is shown via Hoi Wing Road, Pui To Road and Tin Hau Road (see Exhibit 10.5 – Route A, B and C).  These routes are all applicable for vehicles which are les...
	10.5.11 From Hoi Tin Road, it is proposed to have two TABs to cross the river channel to the east bank (see Exhibit 10.4).
	10.5.12 For the construction of the foundation near the shoreline, the use of conventional temporary reclamation platform for pile and pile cap construction is envisaged.  However, for the construction of the foundation and pier in the middle of the c...
	10.5.13 The structural form of the viaduct at the main channel crossing favours in-situ segmental construction with adjustable formwork for the variations in segment depth required at differing positions between the piers of the main span and side spa...
	10.5.14 Controlled access for plant, materials and labour from both sides of the river channel should be provided for construction of main viaduct crossing.
	10.5.15 Bored piles are envisaged for the foundation supports, although with limited work space along Wu King Road, alternative foundations such as H-piles may need to be adopted.
	10.5.16 For the viaduct section between Wu Shan Recreation Playground to the road junction of Wu Shan Road/Wu King road, could be either constructed using precast segmental or in-situ construction methods.
	10.5.17 The viaduct structures on the approach to the station (i.e. at the crossover) will be of a similar structural form to the station and will be constructed in-situ. Falsework across Wu Shan Road/Wu King Road is required in order to maintain vehi...
	10.5.18 Construction access to the work site along the viaduct alignment will be provided at Wu Shan Road, Hoi Wong Road and Wu King Road.

	10.6 Future Design Direction and Initiatives
	10.6.1 The structural form of the viaducts have a major influence on the visual impact of this part of the route. It presents an opportunity to develop a more attractive design, more in keeping with its particular surroundings than massive, concrete s...
	10.6.2 Typical spans are 35m length, with local exceptions where the viaduct need to passes over a road bridge, etc.  A structural span of 35m offers a reasonable compromise between column spacing and structural depth.
	10.6.3 The span lengths across the main channel have been maximised to reduce the number of support piers in the river.  The main span is approximately 70m in length and the two side spans are approximately 50m in length. The structural form can be re...
	10.6.4 The support piers of the TMS Extension follow the Tuen Mun River Channel and will partial obstruct the river flow and cause head loss. The construction of the foundations/piers in the river channel will require working platforms from which pile...
	10.6.5 The next stage of design should address the following:



	Final Report_Chapter 11 Ancillary Buildings_May 2018
	11 ANCILLARY BUILDING
	11.1 TMS Feeder Station
	11.1.1 Based on System-wide E&M requirement, a TMS Feeder Station is required to support the System-wide requirements for the TMS Extension.
	11.1.2 In the Proposed Scheme, the Feeder Station has been amalgamated with the A16 Station. The station has included the rooms for the CLP 132/25kV traction transformer, System-wide and Building Services plant rooms.  The SoA for the A16 Station is c...
	11.1.3 Whilst in the Modified RDS Scheme, a stand-alone Feeder Station is required and is described below.  The SoA for the separate Feeder Station is contained in Appendix H.
	11.1.4 The Feeder Station in the Modified RDS Scheme is proposed to be located STT open carpark site in Area 16. The location has been selected based on the following considerations:
	11.1.5 The Feeder Station in the Modified RDS Scheme is envisaged to be a two-storey building based on room requirements in the preliminary SoA for the System-wide E&M plant rooms and associated Building Services plant rooms.
	11.1.6 The footprint of the Feeder Station is approximately 55 m x 16 m.
	11.1.7 The Feeder Station is proposed to be co-located with the EAP to minimise land take and will include access and parking for FSD vehicles.  The proposed layout of the Feeder Station compound is shown in Figures 11.1 and 11.3.
	11.1.8 This section summarises the building services system for the proposed Feeder Station.
	11.1.9 Preliminary cooling load estimation for the Feeder Station is around 80TR. DX type air conditioners and mechanical ventilation systems are proposed in the plant rooms as per the NWDSM and CLP Code of Practice.
	11.1.10 The Feeder Station is equipped with necessary equipment including circuit breakers for receiving the traction power supply from CLP substation and distributing it via outgoing feeders to the OHL System at 25kV, single-phase, 50Hz. It comprises...
	11.1.11 Fire Services provisions have been provided in accordance with the NWDSM, relevant FSS and FSD requirements.  System includes fire hydrant and hose reel system, automatic fire alarm and detection system, automatic sprinkler systems and water s...
	11.1.12 Fresh water, flushing water and cleansing water will be brought into the building. Storm water, waste water and foul water will be collected and discharge by gravity pipework as far as practical. Sump pumps will be introduced as necessary.
	11.1.13 The base slab is envisaged to be 1,000mm thick and will generally rest on grade and supported by H-piles in the form of pre-bored socket steel H-piles.
	11.1.14 The above ground structure is an assemblage of column/wall-beam moment resisting frames rigidly connected and tied together with an infinite stiff in-plane slab diaphragm to resist the lateral loads induced by wind and seismic forces.
	11.1.15 The architectural treatment will be reviewed and studied in the future design stage. Whilst it is important for a consistent design approach to be employed for all ancillary buildings the design of Feeder Station should be of particular higher...
	11.1.16 A common architectural concept and the language of material should be used for TMS Extension. As this building may be viewed from the top most of the time, the building should be covered with a green roof.  The green roof could be an ‘extensiv...

	11.2 Emergency Access Point (EAP)
	11.2.1 To comply with the latest “Guidelines on Formulation of Fire Safety Requirements for New Railway Infrastructures” issued by FSD in 2016 (hereafter called the FSD’s Guidelines), EAPs are required along the viaduct at not more than 1km intervals ...
	11.2.2 Under the Proposed Scheme, the MoA provisions at A16 Station and TMS Station will permit emergency access to track level at interval less than 1 km, and therefore no additional EAPs are required along the viaducts.
	11.2.3 In the Modified RDS Scheme, two EAPs will be required for operation due to the separation between TUM Station and TMS Station is slightly over 2 km as shown in Figure 11.3.
	11.2.4 Exhibit 11.1 shows a typical arrangement of the EAP. With due considerations of the site constraints including accessibility by fire appliances, one of the proposed EAPs is located at Tuen Mun Park (EAP No. 1) whilst EAP No. 2 is proposed in Ar...
	11.2.5 As the proposed viaducts are not over 15m in height at the EAPs, a fireman’s lift is unlikely to be required.
	11.2.6 The EAP facility will also need to provide FSD access to the viaducts.  There is a requirement for a 7.3m wide EVA, together with adequate parking for 7 numbers of 12m long fire appliances of fire and turning space at ground level for emergency...
	11.2.7 A typical arrangement of the EAP near to Yau Oi Estate is shown in Exhibit 11.2.
	11.2.8 Based on the provision as set out in FSS for West Rail Trackside Infrastructure and Services, one standard street fire hydrant shall be provided at each EAP within 30m of the fire series inlet.
	11.2.9 For each elevated section (viaduct) EAP, a fire services inlet shall be provided at street/ground level, located adjacent to the emergency access stairway.  A dry standpipe riser shall ascend from the fire series inlet to the viaduct level and ...
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	12 REprovisioning Works
	12.1 Introduction
	12.1.1 In the Proposed Scheme, the railway alignment passes over the Tuen Mun Swimming Pool and the Tuen Mun Safety Town and both facilities will need to be demolished and reprovisioned in order to facilitate the railway construction works.
	12.1.2 In the Modified RDS Scheme, the alignment avoids the Tuen Mun Swimming Pool as it runs along in the channel but passes over the Tuen Mun Safety Town requiring its reprovisioning similar to the Proposed Scheme. Therefore, the subsequent discussi...
	12.1.3 Over the years, the Corporation has undertaken reprovisioning works on a number of swimming pool facilities including the Kennedy Town Swimming Pool under the West Island Line (WIL) Project and the Wan Chai Sport Indoor Games Hall and Training ...

	12.2 Tuen Mun Swimming Pool Reprovisioning Works
	12.2.1 Tuen Mun Swimming Pool, opened in 1986, is located at Hoi Wong Road in Government Allocated Land (Lot No. GLA-TM 47) of about 3 hectares.  It is operated and managed by the LCSD. To facilitate the railway construction, this facility will need t...
	12.2.2 The existing Tuen Mun Swimming Pool complex comprises of 7 pools and a 700-seat spectator stand.  All the pools are outdoor.  A few reprovisioning sites have been identified during the Interim Stage and are briefly discussed below.
	12.2.3 The proposed reprovisioning pool facility is proposed to adopt a more compact design and require a site area of around 1 hectare with enhancement to the facilities which include indoor heated pool.
	12.2.4 A number of possible reprovisioning options have been explored for the Tuen Mun Swimming Pool. They include sites in:
	12.2.5 Area 45 covers an area of 9.9 hectares as shown in Exhibit 12.1 and is located between Lung Fu Road on the west and Lung Mun Road on the east. To the north, is the Tuen Mun Golf Centre which occupies an area of 4.85 hectares and the Tuen Mun Pu...
	12.2.6 There is a horse riding trail which extends from the horse riding school. A small parcel of private land is located within Area 45 and there are plans to turn it into a holiday camp. The Area 45 site is large enough for the reprovisioning of th...
	12.2.7 Based on the topographical information from available Ground Investigation (GI) record, Area 45 is very hilly with ground profile varying from approximately +20mPD to +48mPD. The initial assessment of the site concluded that site formation work...
	12.2.8 The Tuen Mun Golf Centre, which was commissioned in 1995, is located on 54 Lung Mun Road. The facility was funded and built by the Hong Kong Jockey Club, and is managed by LCSD. Covering an area of 4.85 hectares, the main facilities of the Golf...
	12.2.9 To minimise the impact on the public driving range which serves more users, one of the possible options is to relocate the swimming pool to the practice green area of the Tuen Mun Golf Centre, which occupies an area of approximately 1 hectare, ...
	12.2.10 Alternatively, it is considered possible to reprovision the swimming pool at the southern portion of Area 16, which is currently used for bus/ car parking and a HKCIC Training Ground under STT.  With due considerations of the railway facilitie...
	12.2.11 Since the location is in proximity to the existing swimming pool, it is considered there would be less public objections due to the minimal impact to existing users. Furthermore, the Tuen Mun Swimming Pool would be upgraded with indoor swimmin...
	12.2.12 Other reprovisioning sites being explored include the open storage site at the end of Hoi Wah Road together with a portion of the adjacent Tuen Mun Public Cargo Handling Area (TMPCHA), forming a site of around 0.9 hectare as shown in Exhibit 1...
	12.2.13 In January 2017, the Policy Address 2017 proposed a Sports Ground and Open Space in Area 16, Tuen Mun, as one of the projects to be launched in the coming five years.   The Policy Address mentions a sports ground, one 11 a-side football pitch ...
	12.2.14 On 26 April 2017, Home Affairs Bureau presented a paper at the Legislative Council Panel on Home Affairs on the pre-construction works for the proposed Sports Ground and Open Space in Area 16, comprising of a number of sporting facilities incl...
	12.2.15 The studies to date have reviewed alternative sites for the swimming pool reprovisioning works. Of the current options, the Tuen Mun Golf Centre and within Area 16 are considered the better options (see Exhibit 2.1).
	12.2.16 After the Policy Address 2017 proposing Sports Ground and Open Space at Area 16 and in order to resolve the land use in both Tuen Mun Golf Centre and at Area 16, two options were studied, the first option, looked at relocating the proposed Spo...
	12.2.17 LCSD, Architectural Services Department (ArchSD), Railway Development Office of Highways Department (RDO) and PlanD were all approached in February and March 2017 to discuss LCSD’s planned sports ground and existing swimming pool facilities at...
	12.2.18 It was discovered that the proposed sports ground should comprise of track and field facilities which comply with the latest International Association of Athletics Federation (IAAF) Category II standards and a warm-up track in a configuration ...
	12.2.19 The operations, management, support rooms and spectator stands were based on the ‘Accommodation Requirement Brief’ of the Area 16 Sports Ground prepared by ArchSD in 2010, which was received from Government after the meeting in March 2017.
	12.2.20 A multi-functional and shared use approach is proposed to maximise design efficiencies for the proposed sports ground, which is primarily used by community on a regular basis as opposed to a dedicated training and competition venue.
	12.2.21 Whilst the current capacity of the Tuen Mun Swimming Pool is around 2,100 to 2,300 people per session, the Tuen Mun Swimming Pool only has outdoor pools. The reprovisioning scheme is based on an all-weather swimming pool, with a minimum capaci...
	12.2.22 The subsequent development of the “Optimised Sport Complex” option in Area 16 is documented separately, in a working paper contained in Appendix D. The conceptual layout of the integrated sports ground and swimming pool is shown in Exhibit 9.2...
	12.2.23 At the time of writing this Final Report, there has been no decision on the Combined Sport Complex and further discussions with LCSD, ArchSD, RDO and PlanD will be required to develop the design and resolve the land issues.

	12.3 Tuen Mun Safety Town
	12.3.1 There are four Road Safety Towns located in North Point, Sau Mau Ping, Shatin and Tuen Mun respectively. Each of them provides a simulated road environment to enhance children's awareness of road safety. They are owned and managed by LCSD and t...
	12.3.2 The Tuen Mun Road Safety Town located at Wu Shan Recreation Playground under Government lot no. NT333 DA will need to be reprovisioned for construction of the viaducts. The site is around 0.3 ha with various facilities such as Park Office, Firs...
	12.3.3 It is proposed to be reprovisioned on a like-to-like basis.
	12.3.4 The Safety Town is proposed to be reprovisioned to the open storage site at Hoi Wong Road, as shown in Exhibit 12.4.  The site is easily accessible by public transport with bus stops located on Hoi Wong Road and the LRT stop serving the Tuen Mu...
	12.3.5 Approvals will need to be sought from LCSD and other relevant Government departments for the reprovisioning of the Tuen Mun Safety Town.
	12.3.6 The Tuen Mun Road Safety Town will need to be reprovisioned before the existing facility can be demolished.
	12.3.7 The architectural treatment will be reviewed and studied at the next stage of the project.
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	13 Geological
	13.1 Background
	13.1.1 The available geological data, geotechnical information in the Geotechnical Information Unit (GIU) as well as relevant in-house records have been collated to compile the current desktop review.  Published information such as the Hong Kong Geolo...
	13.1.2 Searches of the following archives and databases have been undertaken:
	13.1.3 The locations of existing GI stations within 150m to the proposed TMS alignment have been obtained and summarised in Table 13.1 below:
	Table 13.1 Summary of Ground Investigation Records
	Table 13.1 Summary of Ground Investigation Records (Continued)
	Table 13.1 Summary of Ground Investigation Records (Continued)
	Table 13.1 Summary of Ground Investigation Records (Continued)
	13.1.4 The next section summarises the geological and GI along the proposed TMS alignment.

	13.2 Site Conditions
	13.2.1 The proposed alignment runs elevated from the existing TUM Station to an intermediate station in Area 16 and terminating at the new TMS Station in the south, passing predominately over the Tuen Mun River Channel.  The topography of this area is...
	13.2.2 Towards TMS, the alignment passes over the Wu Shan Recreation Park and the urban district of TUM where the topography is typically flat. An existing man-made fill slope, feature No. 5SE-D/F31, with maximum height of 6m and over 145m long is loc...

	13.3 Geology
	13.3.1 According to the published HKGS Maps and available GI records, the solid geology generally include the insitu soils and bed rock of Tuff, Meta-tuff and Tuffite at the areas at the northern portion of the alignment along the Tuen Mun River Chann...
	13.3.2 The site is inferred to be intersected with several rockhead depressions which may be related to fault and jointing. As the rockhead depressions and faults are inferred crossing the site and rockhead are not proven in some of the available GI, ...
	13.3.3 Metasedimentary rocks such as Metasiltstone, Phyllite, and Andesite are found locally near the site, particularly at the overrun section of TMS Station and the Area 16 Station. These rocks may have lower allowable end-bearing capacity than Gran...

	13.4 Geological Profile
	13.4.1 The site is on reclaimed land consisting of sandy fill material which was formed in 1982 (over 30 years). Apart from the area under the existing river training wall, the existing borelogs generally indicate that dredging was not carried out in ...
	13.4.2 Based on available existing borelogs, the geological profiles of Proposed Scheme alignment is illustrated in Figures 13.2 and 13.3 and Appendix Q. The ground along the northern portion of the alignment within the Tuen Mun River Channel generall...
	13.4.3 Fill is typically described as silty coarse, medium and fine Sand from available existing bore hole logs. The base levels of fill range from -7mPD to 0mPD with thickness up to about 11m thick.
	13.4.4 Marine Deposit is typically described as silty Clay and locally as silty Sand with some to occasional shell fragments and is up to 16m thick with base level between -16mPD and -3mPD.
	13.4.5 Alluvium is up to 12m thick and generally comprises of interlayers of silty Clay and clayey Sand with occasional gravels and shell fragments. Layers of Gravel and Cobbles were recorded locally, usually towards the base of Alluvium.
	13.4.6 The top of insitu weathered rock or Saprolite ranges from -21mPD to -6mPD. For the northern portion of the alignment, the material above bedrock generally comprises of weak to moderately weak, highly decomposed (Grade IV) fine to coarse Volcani...
	13.4.7 The bedrock is typically composed of Volcanic rocks of strong, moderately decomposed or better, coarse Volcanic rocks at northern portion, and Granite and Granodiorite with rockhead of strong, moderately decomposed or better, coarse granites at...
	13.4.8 As the proposed stations and alignment are located close to the sea, the groundwater level in the vicinity is expected to be influenced by the tide. With reference to the Port Works Design Manual: Part 1, data from the nearest tide gauge at Lok...

	13.5 Additional GI
	13.5.1 Based on the available GI records, rockhead is not proven in many of the drillholes along the alignment. Also, potential geological structures such as faults are inferred across the site and may induce undulating rockhead. In addition, Metasedi...
	13.5.2 In order to ascertain the pile founding levels and assess the potential settlement issue induced by marine mud, 11 additional GI boreholes along the alignment are recommended. The additional GI serves to investigate the geology model, rockhead,...
	13.5.3 The recommended locations of additional boreholes are shown in Figure 13.7.

	13.6 Summary of Potential Geotechnical Constraints
	13.6.1 Based on the available geological profile inferred from the available records, some key geological/ geotechnical issues have been identified as follows:
	13.6.2 The above constraints shall be further verified when additional GI results are obtained in the next stage of project.
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	14 ENVIRONMENTAL
	14.1 Introduction
	14.1.1 This chapter presents the findings from the PER.  In the PER, the environmental considerations and issues for the various alignments have been reviewed. Preliminary findings and environmental mitigation measures, in particular those related to ...
	14.1.2 The TMS Extension Project is a Designated Project by virtue of Item A.2 “A railway and its associated stations”, Part I, Schedule 2 to the EIAO (Cap. 499).   An EP is required under the EIAO for the construction and operation of the TMS Extensi...

	14.2 Surrounding Environment
	14.2.1 The TMS Extension is located in the southern part of Tuen Mun and extends in a southwardly direction from the existing TUM Station on the WRL to the Tuen Mun Ferry Pier.  The existing environment along the extension is generally urbanised and e...

	14.3 Environmental Consideration for the Proposed TMS Alignment
	14.3.1 The Proposed Scheme alignment upon leaving the existing TUM Station runs along the East bank of Tuen Mun River Channel and avoids crossing the channel twice as in the RDS-2014 conceptual scheme which will minimise the implications to the water ...
	14.3.2 The proposed intermediate station in Area 16 is located on the western boundary of the existing G/IC zone in Tuen Mun Area 16.  It encroaches on the site of Tuen Mun Swimming Pool which will necessitate its reprovisioning. The key environmental...
	14.3.3 The reprovisioning of Tuen Mun Swimming Pool (i.e. to other locations within Area 16) will introduce additional environmental impacts to nearby sensitive receivers during the construction phase. Construction dust and noise issues will need to b...
	14.3.4 At the TMS Station on Wu King Road, environmental implications include operational noise as well visual impacts due to nearby NSRs/VSRs.

	14.4 Key Environmental Issues
	14.4.1 The potential environmental impacts that may arise from the construction and the operation of the TMS Extension are identified in Table 14.1 below.
	Table 14.1  Potential Environmental Issues
	Construction Phase
	14.4.2 The construction of the TMS Extension, in particular earthworks, handling of materials at the barging point and other temporary stockpile areas, and demolition and building works (including those associated with the reprovisioning of the Tuen M...
	14.4.3 Key construction activities anticipated for the TMS Extension include construction of the stations and the temporary reclamation in the channel for the construction of the viaducts.  As noted in Chapter 10, the construction of the viaduct will ...
	14.4.4 The key dust generating construction activities are expected to include placement and removal of fill for the temporary reclamation in the channel, handling of fill/excavated materials and wind erosion of temporary stockpile of loose materials ...
	14.4.5 In view of the nature of the construction works and the limited quantity of excavation, potential dust impacts from the construction of the TMS Extension would be minor.  With the implementation of dust suppression measures stipulated under the...
	14.4.6 As it is envisaged that the works areas along the alignment of the TMS Extension will be limited in size owing to site constraints, the number of diesel-powered construction plant and equipment to be operated simultaneously at any one time woul...
	Noise
	14.4.7 During the construction phase, the use of Powered Mechanical Equipment (PME) for the construction works of the TMS Extension would likely cause potential noise impact on the NSRs located in the vicinity of the proposed works areas.   Constructi...
	14.4.8 Without any mitigation measures, adverse construction noise impacts are anticipated at existing NSRs in close proximity to the proposed alignments and station(s), such as Yau Oi Estate, Islamic Primary School, Wu King Estate and schools near TM...
	14.4.9 A quantitative construction noise impact assessment shall be carried out during the EIA stage to assess the construction noise impacts on the NSRs and to recommend additional specific mitigation measures where exceedance of the construction noi...
	14.4.10 With the implementation of appropriate mitigation measures, adverse noise impacts are not anticipated from the construction works of the TMS Extension.
	Water Quality
	14.4.11 The construction of the viaduct piers would involve some temporary reclamation along the channel.  Cofferdams would be installed for the construction of the piles and pile caps.  The temporary reclamation would be removed after completion of t...
	14.4.12 Apart from the temporary reclamation, construction site runoff and drainage; debris, refuse and liquid spillages; and sewage from the on-site construction workforce would also be potential sources of water quality impacts.
	Waste Management
	14.4.13 Waste generated from the construction of the TMS Extension would include construction and demolition (C&D) materials, general refuse from the onsite workforce, and some chemical wastes from the maintenance of construction plant and equipment. ...
	14.4.14 C&D materials will be generated from both the foundation works and superstructure works. Based on currently available information on the construction methods to be adopted for the TMS Extension, major excavation works are not anticipated. Spoi...
	14.4.15 Standard waste management measures and good site practices for the TMS Extension are presented in Section 14.5. With the implementation of the recommended measures and adoption of these practices, no adverse waste management issue is anticipated.
	Land Contamination
	14.4.16 The southern half of the G/IC zone in Tuen Mun Area 16 is currently occupied by various temporary uses, including bus depots, car parks and construction industry training facility.  It is also the proposed site of the reprovisioned Tuen Mun Sw...
	Marine Sediments
	14.4.17 As part of the TMS Extension would be sited on reclaimed land, marine sediments would likely arise during the construction of foundations for the viaduct piers and the station(s).  The quality of sediments arising from the construction works a...
	Ecology
	14.4.18 The Tuen Mun egretry which supports a small population of Little Egret is located more than 500 m from the northern boundary of the project, as shown in Figure 14.3, and direct impacts on the egretry are not anticipated.  The artificial banks ...
	14.4.19 As the site of the reprovisioning of the Tuen Mun Swimming Pool is located within a developed area, adverse ecological impacts are not anticipated.
	14.4.20 Although no adverse ecological impacts are anticipated, ecological surveys and assessment shall be carried out during the EIA stage to ensure compliance with requirements set out in the EIAO and other relevant legislation.
	14.4.21 To minimise indirect ecological impacts, appropriate mitigation measures (e.g. control of noise and lighting glare) would need to be implemented during the construction phase.
	Landscape and Visual
	14.4.22 Landscape and visual impacts may arise during the construction of the TMS Extension as a result of the removal of existing trees and vegetation, the use of construction equipment, the erection of temporary structures and lighting for the const...
	14.4.23 Based on the proposed alignment, there are three public open spaces that would potentially be affected.  They include Tuen Mun Park, Hoi Wong Road Garden and Tuen Mun Safety Town in Wu Shan Recreational Playground as shown in Figure 14.7.  The...
	14.4.24  A broad-brush tree survey has been carried out to identify tree groups that would be potentially affected by the TMS Extension.  Tree groups identified are shown in Figure 14.7.  Key species found include: Acacia confusa, Araucaria heterophyl...
	14.4.25 In accordance with the EIAO Guidance Note No. 8/2010, the assessment area shall normally include all areas within 500m from the work limit of the Designated Project. Within the assessment area, four (4) Registered OVTs, as shown in Figure 14.6...
	14.4.26 As the alignment is elevated, there will be potential visual impact on the adjacent VSRs during construction including temporary works.
	Cultural Heritage
	14.4.27 The Shek Kok Tsui Site of Archaeological Interest (SoAI) in Tuen Mun Area 45, as shown in Figure 14.4, is located near the existing Wu Shan Recreation Playground and is more than 150 m west of the proposed alignment.  With the large separation...
	14.4.28 The TMS Extension alignment is also located in the vicinity of two built heritage sites, Tin Hau Temple in Tuen Mun Kau Hui and Hung Lau, classified as Grade 1 Historic Building [AM77-0108] in Tuen Mun Area 45. No direct impacts are anticipate...
	Hazard to Life
	14.4.29 A small section of the proposed alignment is located within the 150 m consultation zone (CZ) of the existing Exxon Mobil Estate LPG store in Tuen Mun Area 44, which is a Potentially Hazardous Installation (PHI). The location of the PHI and the...
	14.4.30 For the purpose of the PER, reference to the approved EIA Report of Proposed Joint User Complex and Wholesale Fish Market at Area 44, Tuen Mun (EIAO Register No AEIAR-070/2003).  The predicted individual risk levels range from 1 x 10-6 to 1 x ...
	14.4.31 During the construction phase, the barging operations and construction of the viaduct within the 150 m CZ would likely have implications on the risk levels associated with the PHI as a result of the introduction of construction worker populati...
	Operational Phase
	14.4.32 As electrically powered trains will be operated for the TMS Extension, no atmospheric emissions will arise from the train operations and no air quality issue is envisaged.
	Noise
	14.4.33 Potential impacts on nearby NSRs may arise from the operational rail noise of the TMS Extension, in particular during the night-time period between 2300 to 0700 hours, when the noise criteria is most stringent.  In addition, considerations wou...
	14.4.34 Existing and potential NSRs identified along the alignment are listed in Table 14.2 and shown in Figure 14.2. The location of the NSRs is shown in Exhibits 14.1 and 14.2.
	Table 14.2 Noise Sensitive Receivers
	Note: 1.  There are no indicative/published building layouts available for the potential NSRs in G/IC zone in Area 16 and Wu Shan Recreation Playground. The locations of the assessment points, which have been agreed with MTRCL, are assumed for an indi...
	14.4.35 For the purpose of a conservative assessment in the PER, Area Sensitivity Rating “B” has been assumed for the NSRs near the proposed alignment (refer Figure 14.2) in accordance with the Technical Memorandum on Noise from Places Other than Dome...
	14.4.36 Certain sections of the TMS Extension, e.g. the proposed TMS Station and overrun will be located in close proximity to the existing LRT. The cumulative noise impacts from the TMS Extension and the existing LRT shall need to comply with the rel...
	14.4.37 For assessing the cumulative airborne railway noise impact at the NSRs for which LRT is a dominant source of noise impact, it is considered advisable to adopt an assessment goal of 10 dB(A) lower than the relevant railway noise criteria.  This...
	14.4.38 It is anticipated that noise mitigation measures such as vertical noise barrier, semi-enclosure and full enclosure will be required to alleviate the railway noise impacts on nearby NSRs. The proposed noise mitigation measures for airborne rail...
	Water Quality
	14.4.39 The key source of potential water quality impact during the operation of the TMS Extension will be sewage effluents from the staff and passengers and trade effluents from shops at the station(s).  All effluents and wastewater arising from the ...
	Waste Management
	14.4.40 The key issue with respect to waste is anticipated to be mainly related to the management of general refuse and small amounts of chemical waste generated from the operation of the station(s).  No adverse impacts from operational wastes are exp...
	Land Contamination
	14.4.41 The operation of the railway extension and station(s) would unlikely cause any land contamination, and therefore no environmental concern in this respect is envisaged.
	Marine Sediments
	14.4.42 The operation of the railway extension and station(s) would not touch on any marine sediment, and therefore no environment concern in this respect is envisaged.
	Ecology
	14.4.43 Indirect ecological impacts on the ardeids which use the Tuen Mun River Channel for foraging may arise from the noise, lighting glare and increased human activities associated with the railway operations.   Good management practices will be ad...
	Landscape and Visual
	14.4.44 There would be permanent loss of existing trees and potential impact on existing facilities within public open spaces.
	14.4.45 As the alignment is elevated, potential visual impact on the adjacent VSRs from the above ground structures such as the viaducts, columns and station(s) will be anticipated and design of these physical structures will need to be treated carefu...
	Cultural Heritage
	14.4.46 As the proposed alignment is located more than 150m from the Shek Kok Tsui SoAI, cultural heritage impacts are not anticipated from the operation of the TMS Extension.
	Hazard to Life
	14.4.47 As the TMS Station is not located within the CZ of existing PHIs, the risk levels to operational staff and train passengers is considered minimal.
	14.4.48 Nevertheless, a QRA shall need to be carried out during the EIA stage to confirm that risk levels would be within the acceptable levels in accordance to all relevant guidelines.

	14.5 Environmental Control Measures
	14.5.1 The following environmental measures should be considered in the construction and operation phases of the project.
	Construction Phase
	Construction Dust
	14.5.2 To minimise the construction dust impact, the following dust mitigation measures should be implemented:
	Construction Noise
	14.5.3 Construction noise impacts can be minimised through adoption of good site practice and management, use of quiet plant and adoption of noise barriers/enclosures.  All construction works should be carried out during non-restricted hours (i.e. 070...
	Water Quality
	14.5.4 The following measures are recommended as good site practices to mitigate water quality impact during the construction phase:
	Waste Management
	14.5.5 During the construction stage, standard waste management measures and good site practices should be implemented to manage C&D materials generated from the Project include preparation of a Waste Management Plan, on-site sorting and reuse of C&D ...
	14.5.6 During the operation phase, general refuse should be collected and removed in appropriate covered containers to prevent odour and windblown litter.  Separation of recyclable materials, such as paper and metals, from other waste streams should b...
	Land Contamination
	14.5.7 A Contamination Assessment Plan (CAP) should be prepared and endorsed by EPD.  Prior to the construction works at the areas of concern, site investigations and land contamination assessment should be conducted in accordance with the endorsed CA...
	Marine Sediments
	14.5.8 During the EIA stage, a Sediment Sampling and Testing Plan (SSTP) should be prepared for the purpose of proposing sampling locations, parameters to be analysed in chemical and biological laboratory tests and testing methods. The SSTP should be ...
	14.5.9 ETWB TC(W) No. 34/2002 (or PNAP ADV-21) sets out the procedure for seeking approval to and the management framework for marine disposal of dredged/ excavated sediment.  This Practice Note outlines the requirements to be followed in assessing an...
	Ecology
	14.5.10 No direct ecological impact is anticipated. Possible mitigation measures to reduce the potential indirect ecological impacts include noise, dust, water pollution, glare, etc during the construction phase would include erection of site hoarding...
	14.5.11 It is anticipated that the Tuen Mun River Channel may also be used as foraging habitats by ardeids.  Review of their use along the river channel especially on the upstream usage as compared to the TMS Extension alignment should be conducted in...
	14.5.12 Noise barrier design should be bird-friendly such that barriers/panels are non-transparent to reduce bird collision risk.
	Landscape and Visual
	14.5.13 Preliminary landscape and visual mitigation measures during the construction phase are as follows:
	Cultural heritage
	14.5.14 As no cultural heritage resources have been identified close to the alignment, no direct impacts on the cultural heritage resources are envisaged. The Tin Hau Temple and Hung Lau which have been identified as built heritage features are more t...
	Hazard to Life
	14.5.15 Any mitigation measures to reduce the risk associated with the construction of the TMS Extension, if required, will be developed as part of the QRA to be undertaken during the EIA stage to ensure compliance with the Risk Guidelines.
	Operational Phase
	Railway Noise
	14.5.16 Based on the proposed alignment, it is envisaged that noise mitigation measures will be required to alleviate the operation railway noise at NSRs (i.e. ~20m to 80m) from the alignment.
	14.5.17 It is assumed that some basic noise reduction treatments for the existing West Rail will be adopted for the TMS Extension. These include:
	14.5.18 A preliminary railway noise assessment has been conducted for the purpose of proposing the preliminary noise mitigation design to be adopted for the viaduct and stations. The preliminary result for unmitigated scenario is shown in Table 14.3.
	Table 14.3  Preliminary Railway Noise Assessment for Unmitigated Scenario
	Notes:
	(a) The predicted train noise levels are obtained by summation of airborne rolling noise and air-conditioning noise.
	(b) Refer to Section 14.4.38, the ANLs for the corresponding NSRs would be 65 dB(A) and 55 dB(A) for daytime operation and night-time operation, respectively.
	(c) An assessment criteria of ANL – 10 dB(A) was adopted to account for the cumulative railway noise impact from the existing LRT operation.
	14.5.19 The assessment predicted exceedance of 1 to 19 dB(A) without any mitigation measures.  To address the predicted noise exceedance, reference has been made to the mitigation measures adopted for the existing WRL.  Considering the railway operati...
	14.5.20 It is assumed that the semi-enclosure and full enclosure are capable of providing at least 10 dB(A) and 20 dB(A) of noise screening effect respectively. The predicted noise levels with the implementation of the proposed indicative noise mitiga...
	Table 14.4  Preliminary Railway Noise Assessment for Mitigated Scenario
	Notes:
	(a) The predicted train noise levels are obtained by summation of airborne rolling noise and air-conditioning noise.
	(b) Refer to Section 14.4.38, the ANLs for the corresponding NSRs would be 65 dB(A) and 55 dB(A) for daytime operation and night-time operation, respectively.
	(c) An assessment criteria of ANL – 10 dB(A) was adopted to account for the cumulative railway noise impact from the existing LRT operation.
	14.5.21 With the implementation of the proposed potential noise mitigation measures, adverse impact arising from train operation is not envisaged.
	14.5.22 The above preliminary railway noise assessment and recommendations on mitigation measures are based on the structural design of the viaduct and the track form adopted for the existing WRL.  Particular attention shall be paid to the design for ...
	14.5.23 It should also be noted that the above indicative noise mitigation measures have been proposed based on the best available information at the time of this report. The noise mitigation measures would require further review and refinement at the...
	Fixed Plant Noise
	14.5.24 For fixed noise sources, the following criteria in Table 1A of Annex 5 to EIAO-TM apply:
	14.5.25 The major fixed plant noise source will be the E&M equipment of the station(s).  It is expected that most of the fixed noise sources would be housed within plant rooms, which would be effective in most cases for minimising noise impacts.  If o...
	14.5.26 During the detailed design stage, the maximum allowable Sound Power Level (SWL) will be determined for each fixed plant item or ventilation opening. The maximum allowable SWL should be specified in procurement contract and the suppliers of equ...
	Water Quality
	14.5.27 The key source of potential water quality impact during operational phase will be sewage effluent from the staff, passengers and trade effluents from shops at the station(s).  All effluent and wastewater arising from the TMS Extension should b...
	Cultural heritage
	14.5.28 As no cultural heritage resources have been identified close to the proposed alignment. Operational impacts from the railway are not anticipate and no mitigation measures are considered necessary.
	Hazard to Life
	14.5.29 Mitigation measures to reduce the risk associated with the operation of the TMS Extension, if required, will be developed as part of the QRA to be undertaken during the EIA stage to ensure compliance with the Risk Guidelines.

	14.6 Implications on Existing Environmental Permit
	14.6.1 As the existing overrun tracks at TUM Station will become part of the proposed TMS track alignment, potential alterations to these tracks (e.g. change of track form from ballast track to FST) may not be fully in line with the information presen...

	14.7 Summary
	14.7.1 This chapter has identified noise, landscape and visual impacts, hazard to life and marine sediments to be the key environmental issues that warrants further consideration and investigations in next stage of the project.  Notwithstanding this, ...
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	15 SYSTEMWIDE E&M DESIGN
	15.1 Automatic Fare Collection (AFC)
	15.1.1 For the TMS and Area 16 stations, new AFC and SAMS systems will be provided. The new systems shall be fully interoperable with the existing MTR AFC and SAMS systems.
	15.1.2 Modifications of the existing systems in related to TMS and Area 16 stations are as follows:
	15.1.3 MTR AFC system shall adopt the new Business Rules, payment method and fare products made during this period.
	15.1.4 Main Control System - add MCS I/O interface for the new AFC/SAMS equipment at TMS and Area 16 stations; station AFC and SAMS local LAN provision through MCS.
	15.1.5 MTR Backend / Octopus Central House (CCHS) – enhance the data exchange interface between MTR Backend/CCHS and new AFC equipment, in order to support the respective transaction settlement and revenue reconciliation.
	15.1.6 MTR SAMS Central Computer – enhance to accommodate the SAMS doors of TMS and Area 16 stations.

	15.2 Commercial Telecom Systems
	15.2.1 The Commercial Telecom Systems provides mobile and FTNS services at stations, depot, ancillary buildings and other designated areas and facilities. The systems comprises of the digital transmission system, data network, fibre optic system, comm...
	15.2.2 A DCS will be built for extending the mobile signals from/to the mobile service operators’ equipment and the station TMS and Area 16 stations public areas.
	15.2.3 Not required.
	15.2.4 The systems mainly interface with the station electricity supply system. All the telecom backbone, where required, will be acquired from FTNS service providers for inter-connecting the system at TMS and Area 16 stations from/to outside the rail...

	15.3 Communications Systems
	15.3.1 The Communications System provides sufficient and reliable voice, data and video communication services between stations, Operations Control Centre (OCC), depot, ancillary buildings and other designated areas and facilities.
	15.3.2 The Communications System comprises the following subsystems:
	15.3.3 The technology adopted for the Communications System shall be field proven with past successful application references, open and conform to international standards. The design of the Communications System shall be equipped with sufficient capac...
	15.3.4 The following modifications and upgrading of the existing systems on the EWC is required:

	15.4 Escalators
	15.4.1 Escalators are to be provided at the new stations to facilitate transportation of passengers to different levels.
	15.4.2 Two types of machine-inside-truss (MIT) escalators can be provided, one with the control cubicle located within the escalator truss (Type A) and the other with the control cubicle located outside the truss (Type B).  The MIT (type B) is the pre...
	15.4.3 The balustrade of the escalators will be of stainless steel or composite construction to match with the station environment.  To increase the reliability of the equipment, the handrail will be driven by newel wheel, which is the same design as ...
	15.4.4 During emergency evacuation, it shall be possible to stop escalators from within the SCR/ FCR. The stopping will be smooth and gentle to avoid jerking hazard when remotely stopped. Audio warning message will also be triggered automatically to a...
	15.4.5 Energy saving features will be provided for the escalators with low passenger flow such that the escalators will run at lower speed to reduce unnecessary consumption of energy. Subject to the station layout, the feature will be activated automa...
	15.4.6 For escalator installed at an outdoor environment, or at station entrance, it shall be protected by canopy or other means to avoid total exposure to the weather, proper drainage shall be incorporated to prevent flooding of the lower pit.
	15.4.7 Ride-through device will be provided to allow the escalators to continue its operation in case of power surge and voltage dip up to 200ms. This will reduce tripping hazard of passengers due to sudden stopping of the escalators and save the time...
	15.4.8 No particular provision is required.
	15.4.9 All escalators shall interface with Main Control System to allow remote monitoring of status and the reporting of faults and to automate the display of escalator signs in accordance with the running direction and operating mode.

	15.5 Lifts
	15.5.1 Lifts are to be provided at the new stations and ancillary buildings to facilitate transportation of passengers/station staff/firemen to different levels.
	15.5.2 Machine-room-less arrangement will be adopted for the lifts installed in the stations and entrances with capacity not greater than 1800kg and the travel not exceeding 30m.
	15.5.3 The lifts are defined in accordance with their intended usage as follows:
	15.5.4 Energy management will be in place for the lifts to turn off fan and lighting in the lift after no occupancy for certain period of time.  Power consumption will be reduced as far as possible through the adoption of variable frequency control of...
	15.5.5 Lifts, which are subject to the risk of water flooding or at station entrance, shall be provided with proper drainage system and flood detector inside the lift pits.  Once the flood detector is triggered, the lift shall be homed to its highest ...
	15.5.6 No particular provision is required.
	15.5.7 All lifts shall interface with Main Control System to allow remote monitoring of status and the reporting of faults and to automate the display of lift signs in accordance with operating modes.

	15.6 Main Control System (MCS)
	15.6.1 MCS provides an integrated control system for the operators to control and monitor various E&M systems of the EWC, including:
	15.6.2 The TMS MCS will consist of the following major components:
	15.6.3 The Group Station Control strategy will be adopted for the EWC stations:
	15.6.4 Modifications of the existing systems are required as follows:
	15.6.5 The TMS MCS will interface with various E&M systems at the new section for TMS and will also interface with the abovementioned existing EWC systems to facilitate line-wide operation of EWC.

	15.7 Overhead Line System
	15.7.1 25kV auto tensioned Overhead Catenary System (OCS) will be adopted for the viaduct section (including mainline and stabling sidings), the above ground new stations (TMS and Area 16) and the connections between the TUM Station overrun and the ne...
	15.7.2 The minimum contact wire height above the finished rail level for the elevated section will be 5.3m.
	15.7.3 All the OHL infeed and by-pass isolators will be remotely controlled and their status will be monitored in OCC.
	15.7.4 Surge arrestors will be installed at the infeed isolators at elevated section.
	15.7.5 Where noise barriers are installed on some parts of viaduct, OHL supports will be integrated with noise barriers as far as possible so as to reduce the number of support structures to be installed.
	15.7.6 Modification of existing OHL supports at the TUM Station overrun to suit the new alignment for the connections to TMS new tracks.
	15.7.7 Coordination with Operations for the design and installation of the OHL tension runs for the connections between the new TMS tracks and the existing tracks of TUM Station overrun.
	15.7.8 Civil to provide the following:
	15.7.9 Interface with MCS to incorporate the required control and monitoring points for the OHL motorised isolators at mainline.

	15.8 Platform Screen Doors (PSDs)
	15.8.1 PSDs will be provided in the new stations. PSD operational requirement include:
	15.8.2 No particular provision is required.
	15.8.3 PSD will interface with:

	15.9 Power Supply System
	15.9.1 25kV AC Traction Power Supply System:
	15.9.2 25kV AC Traction Power Supply System
	15.9.3 Civil to provide cable trenches, cable ducts and cable containment for laying 25kV traction cables and traction return cables from the new Feeder Station to the TMS Extension.
	15.9.4 Negotiation with CLP to provide dual 11kV supplies and associated 11kV/0.38kV transformers for each station is required.
	15.9.5 Negotiation with CLP to provide one 132kV/25kV traction transformer and the associated 132kV circuit for the new Feeder Station is required.

	15.10 Signalling System
	15.10.1 Existing SCL-EWC Signalling System will be extended to cover the new stations up to TMS Station. In this Signalling System, inductive loop cable will be installed in the middle of the four foot area so that continuous train-track communication...
	15.10.2 Upgrading of the existing SCL-EWC Signalling System is required in order to accommodate the additional Vehicle Control Centre (VCC) in the system. By adopting the new VCC, new VCC boundary between VCC4 and new VCC is needed. The existing Syste...
	15.10.3 No new interface issue can be forecasted. Existing interface with the interface systems such as PSD/ APG, MCS, Communications, Radio, Rolling Stock, Permanent Service, Building Service, PIDS, PA, OHL, MIMIC, etc. will be maintained.

	15.11 Trackside Auxiliaries
	15.11.1 Trackside Auxiliaries will include:
	15.11.2 Trackside Services are fed from the two ends of the adjoined stations.
	15.11.3 Upgrade or modification may be required in the existing trackside electrical and fire services system to cater the TMS Extension.
	15.11.4 There are interface issues at existing TUM. These include:

	15.12 Tunnel Environmental Control System
	15.12.1 For viaducts, viaducts with semi-enclosed noise barriers and stations with open trackways, natural ventilation and smoke dispersal will be adopted. For viaducts with full noise enclosure, ventilators may be provided for smoke dispersal of trai...
	15.12.2 Subject to further design development, no dynamic smoke extraction shall be provided at this moment.

	15.13 Rolling Stock
	15.13.1 The passenger trains to be operated on TMS Extension shall be same as the EWC passenger trains.
	15.13.2 No particular provision is required.
	15.13.3 Design of interfacing systems such as Signalling, OHL, trackwork, PSD, etc. shall be compatible with the EWC passenger trains.
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	16 LAND ACQUISITION AND RELATED ISSUES
	16.1 General
	16.1.1 Land required for the construction and operation of the TMS Extension has been identified for the Proposed Scheme and Modified RDS Scheme and shown in Figures 16.1 and 16.2 respectively.  Discussions will be required with Government during the ...

	16.2 Gazetting
	16.2.1 The land required for the TMS Extension will be acquired under the provisions of the Railways Ordinance (Cap 519).  The provisions of the Railways Ordinance will be applied in all respects to any private land resumption, creation of easement an...

	16.3 Land Requirement
	16.3.1 Lands used for a new railway line can be classified into two types, i.e. one is named by LandsD as Works Site, where the permanent railway facilities, e.g. stations, ancillary buildings, tunnels, viaducts, etc., will be built; and the other is ...
	16.3.2 Lands used for Works Area will be returned to Government when the railway project is completed. However, only part of the lands for Works Site will be returned to Government upon project completion, i.e. the lands that are not occupied by the r...
	16.3.3 The majority of land required for the Proposed Scheme is located on Government land. In the northern section, the viaducts run from the end of the existing overruns at TUM Station along the east bank of Tuen Mun River Channel to Area 16 where t...
	16.3.4 The land required for the Modified RDS Scheme is similar but less than the Proposed Scheme as the viaducts are mainly located in the river channel in Area 16.
	16.3.5 Nominal rents are assumed for Works Sites.  For Works Areas, standard tenancy fees will be assumed for land cost estimate.
	16.3.6 Based on preliminary estimates, the Works Areas, Work Sites and Barging Points as listed in Table 16.1 and Table 16.2 will be required to facilitate the construction of Proposed Scheme and the Modified RDS Scheme respectively.
	16.3.7 The land requirement plans for the Proposed Scheme and the Modified RDS Scheme showing sites and site boundaries that may be affected by construction is shown on Figures 16.1 and 16.2 respectively.  Additional work sites along the promenade of ...

	16.4 Permanent Land Requirement
	16.4.1 Permanent land will need to be acquired for the permanent works such as viaducts, stations, entrances etc. This land will be included in the Running Line Lease and will be retained permanently for operational purposes.  The boundaries of the pe...
	16.4.2 The proposed TMS Station entrances on the north side of Wu King Road will replace the existing HyD footbridge staircases and ramps, which currently extend over the boundary of Wu King Estate.  The control and management of the Government land a...
	16.4.3 Since all works will be carried out on Government land or HA vested land, no private land resumption is required.

	16.5 Land Resumption, Clearance and Compensation
	16.5.1 The majority of land required for the TMS Extension is located on Government land, either by Government Land Allocation (GLA) or STT.  There is no land required which is subject to land resumption based on the current schemes.
	16.5.2 There are two existing footbridges across Wu King Road under HyD jurisdiction, namely Structure No. NF98 and NF99, NF99A as shown in Exhibit 16.1, to be re-provisioned under TMS Extension. As mentioned in para. 16.4.2 above, the footbridge land...
	16.5.3 There may be claims for compensation relating to temporary traffic management schemes at Wu King Road and Wu Chui Road.
	16.5.4  Yau Oi Estate is a public housing estate located on the east bank of the Tuen Mun River Channel close to the proposed TMS viaducts and is under Government Land Lot No. TMTL479. The land is currently held under a fifty year lease agreement to H...
	16.5.5 Under the Modified RDS Scheme, EAP facilities and the associated EVA will require land in two areas. The proposed EAPs are shown in Figure 11.4. The first EAP is located in Tuen Mun Park along the promenade in Government Land No. GLA-TM 106, oc...
	16.5.6 The Feeder Station which is also required as part of the Modified RDS Scheme will also occupy 5,000 sq.m of the same area in the STT MX12009 in Area 16.

	16.6 Easement (Permanent Rights of Occupation)
	16.6.1 Easement and other permanent rights in, under or over lands in favour of the Government may be created within the boundary of a railway scheme by the power under the Railways Ordinance.

	16.7 Reprovisioning, Remedial and Improvement Works
	16.7.1 As noted in Chapter 12, the RRIW for the Proposed Scheme include the Tuen Mun Swimming Pool and the Tuen Mun Safety Town requiring both facilities to be demolished and re-provisioned in order to facilitate the railway construction works.
	16.7.2 In the Modified RDS Scheme, the reprovsioning of the swimming pool facility is not required as the alignment skirts around the land area. However the reprovisioning of the Tuen Mun Road Safety Town is still required under the Modified RDS Scheme.
	16.7.3 Two existing HyD footbridges cross Wu King Road (Structure Nos. NF98 & NF99 and NF99A) conflict with the TMS Station concourse level requiring their demolition to facilitate station construction.  These footbridges would be reprovisioned at the...

	16.8 Land Costs
	16.8.1 As required by Government, the Corporation will bear all land acquisition and related costs arising from the implementation of this project including compensation; ex-gratia payments; reprovisioning of facilities; Land Tribunal compensation awa...
	16.8.2 For the purposes of this project, all lands required shall be granted to the Corporation under a licence or STT issued by LandsD.  Nominal rents are assumed for the occupation of Works Sites and the standard tenancy fees for similar land use ar...
	16.8.3 The estimated land cost for the Proposed Scheme is $528M as shown in Table 16.3, and for the Modified RDS Scheme is $390M as shown in Table 16.4.

	16.9 Route Protection
	16.9.1 In order to ensure that the proposed TMS Extension project will not be affected by other development schemes, other land allocations and town planning revisions, the proposed TMS Extension alignment has to be protected.
	16.9.2 If the TMS Extension proposal is adopted by Government, it is recommended that a set of Route Protection Plans be prepared so as to protect the alignments proposed by the Corporation and who will further discuss with RDO/HyD on the mechanism fo...

	16.10 Recommendations for Further Study
	16.10.1 Given that only a desktop review and a preliminary land assessment has been conducted within the duration of the Study, it is recommended to carry out further studies in the next stage of design to verify the rationalise the initial findings.
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	17 risks
	17.1 Introduction
	17.1.1 This Chapter covers the Risks to Project Delivery, Safety and Constructability, as well as Operational Hazards as specified in Clause 3.7 of the Scope of Services.
	17.1.2 It is acknowledge that all projects contain uncertainty. Controlling this uncertainty requires a structured risk management system, open communication and flexibility. By using a formal risk management process, we are able to systematically ide...
	17.1.3 Risk assessment was fully integrated into the study process to identify the risks where appropriate actions were recommended to either eliminate or reduce the risks. Residual risk level was presented so that they could be controlled by other re...

	17.2 Risk Management
	17.2.1 For Project Risk Assessment, an early brainstorming assessment was conducted by key design members based on their knowledge on existing design information. The process was aimed at possible failure mechanisms for the systems/activities at early...
	17.2.2 Risks resulting from and/or impacting upon the project delivery, in terms of cost, programme, safety, environmental impact, railway operations, corporate reputation and legal & regulatory compliance were identified and recorded in the draft Pro...
	17.2.3 Risks identified in were then used as a basis for discussion and verification at the risk workshops. In order to review and consolidate the validity of the risks developed by Study Team based on the current design, risk workshops were held to i...
	17.2.4 The risk workshop would provide an opportunity for all key personnel to review and agree on the Draft Risk Register prepared by Study Team. The objective was to identify issues of relevance. All parties were encouraged to voice their concerns s...
	17.2.5 The key steps in risk assessment procedures include:
	17.2.6 Following this, the Risk Register would be circulated to the Corporation and would be tracked and monitored to ensure that key risks are mitigated to as low as reasonably practicable (ALARP).
	17.2.7 A Quantitative Schedule Risk Analysis (QSRA), a tool for understanding how future risks and uncertainty may effect the completion of the project would then be carried out by the Corporation but required the Consultant to assist in the quantific...

	17.3 Results
	17.3.1 The first Risk Workshop was held at MTR FTRH Room 330, on 1 June 2016 from 0930 to 1200 and attended by key personnel from MTR and Study Team.  All risks identified and discussed during the session were recorded on the Project Risk Register.
	17.3.2 A total of 43 risks (including risks for design for safety and constructability) with appropriate control measures were identified for the TMS Extension study as recorded in the draft Risk Register.
	17.3.3 The draft Risk Register was updated based on new risks identified at the meeting and any comments received before and during the meeting on risks identified in the draft Risk Register.  The final version of the Risk Register contains a total of...
	17.3.4 All risks identified in the Project Risk Register shall be tracked and monitored in future designs on the TMS Extension to ensure they are mitigated to ALARP.
	17.3.5 The QRA Workshop was carried out on 16 November 2016. The QSRA Register was primarily focused on estimating the minimum, most likely and the maximum impacts of time and cost using the QRA template provided by the Corporation.
	17.3.6 A draft QSRA Register was prepared and submitted to the Corporation prior to the quantitative QRA Workshop by completing the qualitative assessment and filling in the likelihood and impacts respectively.
	17.3.7 As discussed in the workshop, the risk items were reduced from the original 46 items to the final 38 items. The QSRA Register is as contained in Appendix O and has been developed based primarily on the likelihood of the risk event occurring and...
	17.3.8 Some risks cause a long delay to the project schedule, for example the delayed approval of the DIA would incur a 70 weeks delay; whilst other risks would incur a large monetary cost to the project, for example the delayed approval of the EIA wo...
	17.3.9 By integrating QSRA into project activities, it has given insights and information to help the Corporation to decide which schedule risks to take, which ones to tolerate, and which ones to manage closely with the right controls in place. QSRA w...

	17.4  Operational Hazards
	17.4.1 Operational hazards Log was prepared to identify any risks and issues that could impact on:
	17.4.2 All of the operational risks and issues were reviewed during an operational hazard review meeting on 27 June 2016 with the MTR System Assurance Team and evaluated in accordance with the Risk Matrix for Operational Hazard Management. Issues iden...
	17.4.3 Following the meeting, the Operational Hazard Log was updated to include new hazards raised in the meeting, and any comments previously identified in the draft Hazard Log. The safeguards have also been proposed with residual risk being assessed.
	17.4.4 Progress of the operational hazard resolutions in the Operational Hazard Log was reviewed at the end of the Study. The latest version of the Operational Hazard Log is contained in Appendix P.

	17.5 Conclusions
	17.5.1 Of significant importance to the Corporation is being able to implement the project safely, in a cost effective manner and in the shortest programme to allow operation to commence as early as possible.
	17.5.2 The top five risks identified from the Project Delivery Risk Register are as follows:
	1. Reprovisioning of the Tuen Mun Swimming Pool - some Government facilities, including the Tuen Mun Swimming Pool and Tuen Mun Road Safety Town are affected by the construction of TMS Extension and would need to be reprovisioned. The reprovisioning w...
	2. Working during the Wet Season – the Tuen Mun River Channel presents a number of possible risks including construction safety risks of working at height, maintaining the flow capacity in the channel, working close to potentially contaminated spoil a...
	3. Utilities diversion – along the TMS Extension alignment contains a number of major utilities including the DSD box culverts and the Tuen Mun River Channel, plus a significant number of high voltage CLP cables. The potential risk of approvals and di...
	4.  Unavailability of Land for the A16 Intermediate Station – Possible locations for the swimming pool sites have been explored in the Technical Study. They include (i) Tuen Mun Golf Centre; (ii) within Area 16; and (iii) other Government sites. Howev...
	5. Funding Approval – A number of factors could impact funding approval of the project. They include objections from ExCo and LegCo members as well as filibusting activities. Another key risk could be cost escalations in the project due to design chan...
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	18 cost estimate
	18.1 General
	18.1.1 The cost estimate for the Proposed Scheme and Modified RDS Scheme is provided separately.
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	19 Construction Programme
	19.1 General
	19.1.1 A summary of the construction programme is presented in this chapter.
	19.1.2 The commentary on the construction programme, the programme itself and the back-up information is contained in a separate Working Paper – Preliminary Construction Programme.

	19.2 Construction Programme
	19.2.1 The Construction Programme for the TMS Extension (Contracts A and B) has been prepared for the construction works under Consultancy NEX/1060.  The programme is based on the Drawings prepared in the Final Report. They indicate the durations for ...
	19.2.2 It has been assumed under the Proposed Scheme and Modified RDS Scheme, the reprovisioning of Tuen Mun Swimming Pool (and associated facilities) and Tuen Mun Road Safety Town is constructed under a separate contract.
	19.2.3 The Construction Programme assumes a start date for the contracts of 1st November 2020.

	19.3 Contract Interfaces
	19.3.1 This construction programme is for the TMS Extension (Contracts A and B). The Contract A and B boundaries are shown in Exhibits 19.1 and 19.2
	Exhibit 19.1 Proposed Scheme Contract Boundary
	Exhibit 19.2 Modified RDS Scheme Contract Boundary
	19.1.1
	19.3.2 The only identified interface is between the two contracts.  The interfaces with BS, Trackwork and other System-wide Contracts have not been advised, and will need to be taken into account by others.
	19.3.3 For the purpose of the Works Programme, the replacement facility of the existing swimming pool and the Tuen Mun Safety Town are assumed to be a separate contract.

	19.4 Critical Issues
	19.4.1 Timely completion of the TMS Extension is dependent upon successful resolution of the following critical issues:-
	19.4.2 In order to minimise disturbance to the Tuen Mun Park, the viaduct piers will be constructed from temporary platforms in the river channel.
	19.4.3 Due to limitations on the extent of filling works in the river channel, a construction sequence has been developed to reduce the flow restriction during both dry and wet seasons to a level which can be agreed with DSD, with appropriate temporar...
	19.4.4 The retention of these fill platforms in the Wet Season is critical to the programme and the agreement of DSD must be obtained before commencement of construction works.
	19.4.5 The alignment of TMS Extension crosses the site of existing Tuen Mun Swimming Pool.  The swimming pool complex must be reprovisioned off-site and demolished to facilitate the railway construction. The location and design of the swimming pool co...
	19.4.6 Major utilities are located close to the TMS Station and A16 Station and some may need diversion.  They include 132kV electrical cables and larger diameter drains and early stage planning of these diversion works should be sought and agreed wit...

	19.5 EPIW, RRIW and Other Protection Works
	19.5.1 There are no major EPIW identified in this Proposal, but the public would likely demand for connectivity enhancement which will be implemented as EPIW.  It is envisaged there should not be any implication to the overall programme.
	19.5.2 The RRIW under this Proposal includes the reprovisioning of the Tuen Mun Swimming Pool, the Tuen Mun Road Safety Town and two footbridges across Wu King Road.  The swimming pool and road safety town would be reprovisioned before demolition, whi...

	19.6 Degree 1 Completion, Track Access and E&M System-wide Access
	19.6.1 For the Proposed Scheme, and taking into account the site possession at Area 16, Degree 1 should be achieved at about Month 58, with Track Access at Month 56.
	Exhibit 19.3 Construction Programme of Proposed Scheme
	19.6.2 For the Modified RDS Scheme, Degree 1 completion should be achieved on the Viaduct Contract at about Month 46, and in Month 48 for the TMS Station, with Track Access at Month 47.
	Exhibit 19.4 Construction Programme of Modified RDS Scheme

	19.7 Outstanding Issues
	19.7.1 The reprovisioning works for the Tuen Mun Swimming Pool and the Tuen Mun Safety Town will need to be further developed once more details of their relocation are available.
	19.7.2 Major utility diversion of CLP high voltage 132kV cables along Wu King Road and Area 16 which have a long lead time shall be planned to enable station construction.
	19.7.3 The piling and foundation work has been planned on the basis of available and limited geotechnical information, and limited record data of existing river embankment construction. Further GI is required to confirm the extent of groundworks requi...
	19.7.4 The planned construction sequences which require temporary fill platforms in the Tuen Mun River Channel will require DSD agreement; for which detailed hydraulic modelling will be required to demonstrate that adequate flood mitigation measures c...
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	20 property development
	20.1 General
	20.1.1 RDS-2014 has stipulated Government’s policy on railway development to unleash development potential of areas along the railway lines to facilitate housing and economic developments.  The recently released “HK2030+: Towards a Planning Vision and...
	20.1.2 Since 2013, MTR Corporation has actively responded to the Chief Executive’s Policy Addresses on Government’s initiatives to jointly explore the development potential of stations and related sites along the existing and future railway lines. Opp...
	20.1.3 Property development is planned along TMS Extension in a comprehensive manner, integrating property with the railway and the immediately adjacent land.  This helps to achieve the optimum use of land resources, increase patronage for the railway...
	20.1.4 This study has identified that Tuen Mun Area 16 site directly related to the railway station and stabling sidings should be developed as an integrated development by the Corporation.  As successfully demonstrated in other MTR lines, property de...
	20.1.5 The Wu Shan Recreation Playground has also been identified as another potential housing site.  This site is in close proximity to the proposed TMS station and future residents can get convenient access to railway service by using an existing fo...
	20.1.6 The proposed development is subject to the land being granted to the Corporation. Rezoning of land use shown on the statutory town plan will also be required.

	20.2 Area 16 Site
	20.2.1 It is proposed that development by the Corporation be undertaken at Area 16 site, as indicated in Exhibit 20.1.
	20.2.2 The particulars of the proposed development are as follows:
	*Railway facilities and public transport facilities (if required) are assumed exempted from GFA calculation.
	20.2.3 Area 16 is currently occupied by a Tuen Mun Swimming Pool, a fire station and ambulance depot, Hoi Wong Road Garden, bus depots, a HKCIC training ground and some temporary uses.  The Tuen Mun Swimming Pool shall be demolished and reprovisioned ...
	20.2.4 In the Policy Address 2017 (January), the Government announced the launching of, among other sports and recreation facilities projects, the Sports Ground and Open Space in Tuen Mun Area 16 in the coming five years.  Its preconstruction works we...
	20.2.5 Residential towers and a district shopping centre are proposed around the station and related railway facilities and future residents will get convenient access to the railway service.  A domestic plot ratio of 5.25 is recommended as suitable d...
	20.2.6 Planning and design of the site needs to be undertaken in close conjunction with the railway design to avoid sterilization of land and to fully optimize the development potential of the site.  At this site, the complex arrangement of railway fa...

	20.3 Future Considerations
	20.3.1 Area 16 development will be progressed in a fully integrated planning manner and will meet the required statutory and regulatory provisions.  As exemplified by the Corporation’s other property developments, this development would provide high s...
	20.3.2  The proposal requires further refinement and discussion with the Government.  It would, in any case, certainly evolve during the normal course of scheme development and some changes could be anticipated.  The indicative Gross Floor Area figure...
	20.3.3 Moreover, the proposed A16 Station can support more housing development in the peripheral area.  A potential housing development site is the Golf Centre site between Lung Fu Road and Lung Mun Road, as shown in Exhibit 20.2.  The site area is ap...
	Exhibit 20.2 Potential Housing Site at Existing Golf Centre
	20.3.4 The Golf Centre site can be connected to the A16 Station by elevated walkway and one potential route is via the Sun Tuen Mun Centre which has an existing elevated walkway connection to the Golf Centre site.
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	21 summary and recommendations
	21.1 Background
	21.1.1 TMS Extension is a railway scheme to improve railway access to the Tuen Mun South area. The new extension would serve the community south of the current Tuen Mun town centre, near Wu King Estate, Siu Hei Court, Yuet Wu Villa and improve connect...
	21.1.2 The RDS-2014 released in September 2014 has included TMS Extension as one of the recommended railway schemes for implementation commencing 2019.  The 2015 and 2016 Policy Agenda has also reinforced the priority implementation of this extension.
	21.1.3 TMS Extension is envisaged as a 2.4 km natural extension of WRL (which forms part of the future EWC) by extending the existing viaduct structure from the TUM Station overrun to a new elevated terminus on Wu King Road close to the Tuen Mun Ferry...
	21.1.4 To encourage the use of railway for a wider catchment area and to address strong public demand for an intermediate station near the Tuen Mun Swimming Pool, an additional station, known as A16 Station, is included in the Proposed Scheme. For the...
	21.1.5 Alternatively, there is another option, known as the Modified RDS Scheme, which functions similar to the RDS Scheme in RDS-2014 except the viaducts extend from TUM Station and run along the east bank of the Tuen Mun River Channel rather than sw...

	21.2 Proposed Railway Scheme
	21.2.1 The Proposed Scheme developed in the Technical Study carried forward the concepts of the conceptual scheme in RDS-2014 and the suggestions from the public for an intermediate station in Area 16. The Proposed Scheme recognises the merits of Gove...
	21.2.2 The Proposed Scheme comprises a balance between transport benefits and capital costs, supports future housing developments in Tuen Mun South area and meets all the stated criteria in the Project Brief.
	21.2.3 The Proposed Scheme is shown on Exhibit 1.2 and comprises the following key elements:-

	21.3 Patronage
	21.3.1 The patronage forecast indicates that the 2036 weekday line usage of TMS Extension will be 108,000 with 56,000 incremental patronage to railway network.  Rail share will increase by 55% to 60%.  Taken into account the TMS Extension, the propose...
	21.3.2 The TMS Extension will provide substantial benefits as it will provide generalised travel cost savings as well as bus and private vehicle operating cost savings.  It will also bring other wider economic and social benefits such as environmental...

	21.4 Railway Operations
	21.4.1 The railway system will be fully compatible with future EWC.  The TMS Extension will follow EWC services with ultimate peak hour headway of 2.1-minute and non-peak hour headway of 4-minute and run in 8-car train formation.  Four additional 8-ca...

	21.5 Construction
	21.5.1 Construction of viaduct along the Tuen Mun River Channel will require temporary reclamation in the river in both dry and wet seasons.  Construction sequence has been developed to reduce the flow restriction during wet seasons and temporary floo...

	21.6 Land Requirement
	21.6.1 The majority of land required for the TMS Extension is located on Government land.  Land currently used for park or under STT shall be vacated in time to allow the site to be used as a works area/ works site.  Liaison with LandsD and HA would b...
	21.6.2 The A16 Station is sited on land occupied by the Tuen Mun Swimming Pool, which shall be reprovisioned off-site to facilitate the station construction.  Options for reprovisioning sites have been identified and would require further liaison with...
	21.6.3 Likewise, the viaduct construction will occupy land in the Tuen Mun Safety Town located in Wu Shan Recreation Playground and this facility is proposed to be relocated to the open storage site in Hoi Wong Road.
	21.6.4 Two existing HyD footbridges across Wu King Road conflict with the proposed TMS Station and will need to be demolished.  These footbridges would be reprovisioned in the same location and enhanced with lifts, escalators, and integrated into the ...

	21.7 Environment
	21.7.1 The PER has identified noise, landscape and visual impacts, hazard to life and marine sediments to be the key environmental issues of TMS Extension that warrants further consideration and investigations in subsequent stages of the project.  Not...

	21.8 Construction Programme
	21.8.1 The Construction Programme for the TMS Extension (Contracts A and B) has been prepared for the construction works under Consultancy NEX/1060.  The programme is based on the Drawings prepared in the Final Report. They indicate the durations for ...
	21.8.2 It has been assumed under the Proposed Scheme and Modified RDS Scheme, the reprovisioning of Tuen Mun Swimming Pool (and associated facilities) and Tuen Mun Road Safety Town is constructed under a separate contract.
	21.8.3 For the Proposed Scheme, after taking into account the site possession at Area 16, Degree 1 should be achieved at about Month 60, with Track Access at Month 63.
	21.8.4 For the Modified RDS Scheme, Degree 1 completion should be achieved on the Viaduct Contract at about Month 50, and Month 48 for the TMS Station, with Track Access at Month 48.

	21.9 Major Risks
	21.9.1 The major risks to the project delivery schedule are:

	21.10 Recommendations for Further Work
	21.10.1 There are a number of items of work that will be progressed at the next stage of the Project. These include the following:
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	1 Introduction
	1.1 Background
	1.1.1 Tuen Mun South Extension (TMS Extension) is a railway scheme to enhance railway accessibility to the Tuen Mun South area. The new extension would serve the community south of the current Tuen Mun town centre, near Wu King Estate, Siu Hei Court, ...
	1.1.2 The Railway Development Strategy 2014 (RDS-2014) released in September 2014 has included TMS Extension as one of the recommended railway schemes for implementation commencing 2019.  The 2015 Policy Agenda has also reinforced the priority impleme...
	1.1.3 TMS Extension is envisaged as a 2.4km of natural extension of West Rail Line (WRL) (future East-West Corridor (EWC)) by extending the existing viaduct structure from the Tuen Mun (TUM) Station overrun to a new elevated terminus along Wu King Roa...
	1.1.4 Whilst no additional station has been mentioned in RDS-2014, it is noted that there is strong public demand for an intermediate station near the Tuen Mun Swimming Pool.  Provision for such an intermediate station, and the potential for future de...

	1.2 Purpose of the Study
	1.2.1 The purpose of the Technical Study (the Study) comprises of the following:

	1.3 Study Approach
	1.3.1 The Study shall comprise the two stages below:-
	1.3.2 Stage 1 Study – The initial stage of works involved reviewing previous schemes, collect and update available data, identify constraints and key issues, develop engineering solutions with recommendations and carry out value engineering workshops....
	1.3.3 Stage 2 Study – The final stage presented the key findings to the Corporation’s in-house Study Team and senior management, followed by the preparation of the Final Report to summarize all the assumptions, findings and conclusions of the studies ...
	1.3.4 The “Base Scheme” developed in the Interim Report carried forward the basic concepts of the conceptual TMS Extension in RDS-2014. In response to the Government’s invitation of a Project Proposal, the Study Team undertook further development of t...
	1.3.5 This led to the development of the “Proposed Scheme” which formed the basis of the Technical Proposal to Government. The Proposed Scheme carried forward the main elements of the Base Scheme and included an intermediate station between Tuen Mun a...
	1.3.6 The Base Scheme developed in the Interim Stage with only one terminus station at Tuen Mun South is similar to the RDS-2014 “RDS Scheme” except for the section of alignment between TUM Station and Area 16 where it runs parallel to the east bank o...
	1.3.7 Included in the Technical Proposal is a description of “TMS Scheme” with an identical alignment and design to the ‘Proposed Scheme’ except without the intermediate A16 Station. A Technical Note was prepared on the TMS Scheme and is included in A...
	1.3.8 A Technical Note was also prepared to highlight the main differences between the Proposed Scheme, TMS Scheme and RDS-2014 RDS Scheme in light of the latest technical and planning information from the Corporation’s comprehensive Technical Study. ...
	1.3.9 The stabling requirements for the EWC were also reviewed and are influenced by the future Hung Shui Kiu (HSK) Station and Northern Link (NOL) recommended in RDS-2014. Options for stabling along the TMS Extension were concluded and documented in ...
	1.3.10 Further review was conducted on the reprovisioning sites of the Tuen Mun Swimming Pool and a separate Technical Note was prepared on the “Optimised Sports Complex” with the swimming pool co-located on the site of the sports ground in Area 16. T...
	1.3.11 The scheme development of the TMS Extension leading to the Proposed Scheme documented in the Technical Proposal to Government is presented in Chapter 2.

	1.4 Scope of this Report
	1.4.1 In accordance with the Scope of Services, the Consultant is required to produce a series of reports during the course of the Assignment. The Final Report summarises all the assumptions, findings and conclusions of the entire Study for all discip...
	1.4.2 This Final Report contains adjustments and cross-referencing to these Technical Notes as well as re-visiting the cost, programme, risk and land issues where they are applicable. The Final Report includes all necessary materials in sufficient det...

	1.5 Structure of this Report
	1.5.1 The Final Report is organised into the following Sections.
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	2 Scheme development and public suggestions
	2.1 Background
	2.1.1 This chapter presents the scheme development of the TMS Extension since the submission of the Interim Report. Public suggestions received since RDS-2014 and the proposed corridors in Lantau Development Advisory Committee (LanDAC) are also record...

	2.2 Value Engineering and Scheme Development
	2.2.1 A Value Engineering (VE) Workshop was held on 5 May 2016 and took the form of an Interim Presentation. The presentation/workshop provided an opportunity to carry out value engineering on the proposed schemes to ensure that the designs yield the ...
	2.2.2 The design/options presented for the various elements of TMS Extension design included:
	2.2.3 The evaluation of options and key actions from the VE Workshop are recorded in Appendix A and listed in Table 2.1. The following recommendations were agreed which would then be used to develop the “Proposed Scheme” in the Final Report:
	2.2.4 The Project Brief required the Corporation to consider locations of the alternative or additional stations from the public during the public engagement exercise of the Review and Update of the Second Railway Development Study (RDS-2U) and therea...
	2.2.5 With reference to the Public Engagement Report of RDS-2U, the general public, especially Tuen Mun South residents, supported the early implementation of the TMS Extension and considered it was suitable to extend the WRL along Tuen Mun River Chan...
	2.2.6 In addition, the Government has received further public suggestions on the TMS Extension since the announcement of RDS-2014.  As it is important to build consensus in the community in order to take forward railway development, these suggestions ...

	2.3 Long Term Railway Corridor
	2.3.1 As part of the technical study, a high-level review was conducted to explore whether there are interface requirements between the proposed Strategic Traffic and Transport Infrastructure Concept for Lantau Development (as recommended by the LanDA...
	2.3.2 The conceptual plan indicates that the long term railway corridor connects Tuen Mun area to North Lantau via the Hong Kong Boundary Crossing Facilities (HKBCF) of the Hong Kong –Zhuhai-Macao Bridge (HZMB). Possible landing / connecting points an...
	2.3.3 With due considerations of the constraints imposed by Tuen Mun-Chek Lap Kok Link, the depth of sub-sea tunnel and the existing buildings/ structures in the vicinity, a station on Wu King Road is unlikely to be feasible unless reclamation is prov...
	2.3.4 Since the alignment of the future Lantau Corridor is yet to be determined, there are no enabling works identified under the TMS Extension although some spatial provision has been allowed at TMS Station for a possible pedestrian interchange conne...
	2.3.5 It shall be noted that this part of LanDAC railway corridor from HKBCF to Tuen Mun shares similarity with the Domestic Spur Line of the Hong Kong-Shenzhen-Western Express Line (WEL) that the Government put forward in the public consultation duri...
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	3 TRANSPORT PLANNING
	3.1 Patronage Forecasts
	3.1.1 The patronage forecasts for the TMS Extension have been prepared based on the planning data in 2014-based TPEDM and used for station sizing in this Study. (NEX/1051 Model ID 36MTR14B_mvAF_TA_PHF for “TMS + A16” Scheme and NEX/1051 Model ID 36MTR...
	3.1.2 Two schemes have been considered when preparing the patronage forecasts, generating different passenger demand and movements at the stations.  These schemes include:
	3.1.3 As mentioned above, the Proposed Scheme has also taken account of the additional population of 16,000 assumed to be accommodated in the potential railway topside development at Area 16.  However, as the topside development is a preliminary propo...
	3.1.4 Table 3.1 below shows the EWC AM peak critical link flow in 2031 and 2036 under different scenarios.  This link flow at the critical section of Kam Sheung Road (KSR) – Tsuen Wan West (TWW) is expected to increase by 2,800 passenger per hour per ...
	3.1.5 Tables 3.2 to 3.5 show the 2031 weekday station in/out flows of TMS Station and A16 Station under the different schemes.
	Table 3.2  TMS Station 2031 In/ Out Flows – Weekdays
	3.1.6 The AM and PM peak hour flows for different schemes in 2031 and 2036 are provided below in Tables 3.6 to 3.13.
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	4 railway operations
	4.1 Introduction
	4.1.1 This chapter outlines the operating requirements for the proposed TMS Extension. In essence, these principles have been put forward in accordance with the following key objectives:

	4.2 Service Level and Fundamental Operational Concept
	4.2.1 The existing WRL will join the existing Ma On Shan Line (MOL) to form the EWC under the Shatin to Central Link (SCL) project.
	4.2.2 The WRL is a heavy capacity urban-type line with a total route length of about 35.4 km and 12 stations. It currently operates conventional 7/8-car consists at frequencies up to 28 trains per hour per direction (tphpd). Since January 2016, 7-car ...
	4.2.3 The trains can operate with a top speed of 130km/h, and generally operate terminal to terminal adhering to all stops.
	4.2.4 The EWC will comprise the WRL, MOL, and the SCL section from Tai Wai (TAW) to HUH, forming a 57km rail line from Wu Kai Sha (WKS) to TUM.  The total number of stations will become 27 and the journey time between WKS and TUM is around 72 minutes....
	4.2.5  Other existing interchange arrangements on the WRL and MOL will be maintained for the EWC.
	4.2.6 Apart from operating a train service between WKS and TUM, a long and short loop train service pattern during peak hours of future EWC will also be adopted with 1 out of 3 trains turning back at City One (CIO) Station, i.e. TMS-WKS : TMS-CIO in 2...

	4.3 Train Service
	4.3.1 The TMS Extension will operate at the same service frequency as the EWC with ultimate capacity at 28 tphpd (i.e. headway of 2.14 minutes) which is based on the perceived permitted capacity in the Tai Lam Tunnel.
	4.3.2 The simulated journey time for the TMS Extension is summarised in Table 4.2.  The station dwell time is assumed at 32 seconds for intermediate station and 47 seconds for terminal stations.
	4.3.3 The operating hours of MTR’s services in Hong Kong vary by line and station, depending on the location of the station and depot from which the service makes its first and last run.  The TMS Extension will operate the same hours of the day as the...
	4.3.4 The operating hours of the WRL and the Light Rail Line (LRL) extracted from the MTR website is shown in Table 4.3.
	Source: MTR Website: www.mtr.com.hk/eng/getting_around/service_hours.html

	4.4 Fleet Size
	4.4.1 As the round trip time will be increased with the 2.4 km extension to TMS. The fleet size will also need to be increased in order to maintain the same planned headway of 28tphpd.  Based on the ultimate peak-hour headway of 2.14 minutes, 4 nos. o...
	4.4.2 Apart from TMS Extension, the RDS-2014 has also recommended an additional station at HSK on EWC to support the development of the HSK New Development Area.  Should this additional station be added in future, two nos. of additional trains will be...

	4.5 Train Stabling and Maintenance
	4.5.1 The stabling requirements for the EWC will depend on a number of factors including the implementation of the future HSK Station and NOL as recommended in RDS-2014.
	4.5.2 The current intention is to stable and maintain all EWC trains in PHD, HHS, TAD and any additional stabling facility along the EWC route if necessary. Given that there is space reserved in the East Stabling Area at PHD under SCL for future const...
	4.5.3 Table 4.5 summarise the stabling capacity of the EWC facilities, which is 74 nos. of trains in total after constructing the additional stabling berths at the reserve space in PHD East Stabling Area, under the TMS Extension.
	Table 4.5 Summary of Stabling Capacity for EWC
	4.5.4 As shown in Tables 4.4 and 4.5, the whole EWC fleet after implementation of TMS Extension could be stabled in PHD, TAD and HHS.
	4.5.5 As mentioned in para. 4.5.1, with the additional HSK Station, the fleet size will increase to 76 nos. of trains requiring an additional 2 nos. of stabling berths. Given that there is no more additional stabling capacity along the EWC due to site...
	4.5.6 The maintenance capacity at PHD and TAD has been assessed to be adequate to support the 4 nos. of additional trains required for the TMS Extension and no significant modification works are required at these two depots.


	28 (headway = 128 sec)
	Ultimate service frequency (trains per hour, tph) 4
	Headway (weekday) (sec) 2
	171
	- Morning Peak 
	210
	- Evening Peak
	5 - 7
	Average Non-Peak Frequency (weekday) (mins) 1
	PHD, HHS and TAD
	PHD
	Maintenance depot and stabling 2
	EWC
	WRL3
	(Tuen Mun to Wu Kai Sha)
	(Tuen Mun to Hung Hom)
	Speed 2
	130 km/h
	- Maximum
	56 km/h
	- Average 
	7-car (175 metres) 2, 3
	No. of cars per train 2
	8-car (200 metres)
	27
	12
	No. of stations 
	57
	35.4
	Route length (km) 2
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	5 ALIGNMENT
	5.1 Introduction
	5.1.1 This section describes the alignment of Proposed Scheme of the TMS Extension. The development of the Proposed Scheme alignment was assessed during the Interim Stage where a number of variant alignment options were identified, these being develop...
	5.1.2 The Proposed Scheme alignment is an elevated 2.4km extension of WRL(EWC) from the present terminus at TUM Station to the TMS Station, with an intermediate station, namely A16 Station, located at Tuen Mun Area 16 with two stabling sidings reserve...
	5.1.3 Also documented is the ‘Modified RDS Scheme’ without the intermediate station in Area 16.  Without this intermediate station there is no requirement for additional stabling tracks along the EWC and the proposed stabling sidings in Area 16 can al...
	5.1.4 The Proposed Scheme (refer Exhibit 5.1) and Modified RDS Scheme alignments are discussed in the subsequent sections and shown on Figures 5.3 to 5.7 and 5.8 to 5.12 respectively, track schematic is shown below.
	5.1.5 The TMS Extension stations will be designed for 8-car trains for the EWC, unlike the existing West Rail stations. The station referred to are presented in their respective chapters.
	Note: * Modified RDS Scheme has no intermediate station at Area 16.

	5.2 Key Constraints along the Alignment
	5.2.1 Key constraints along the alignment are shown in Figure 5.1 to 5.2. In developing the alignments key considerations have been given to the following:

	5.3 Alignment Standards
	5.3.1 The alignment design standards for the TMS Extension have been based on MTR’s New Works Design Standards Manual (NWDSM). The maximum speed assumed for this railway is 130km/h, the same as the current WRL (EWC). It has not been necessary to amend...
	5.3.2 The key horizontal alignment criteria are summarised as:
	Vertical Alignment Criteria
	5.3.3 The key vertical alignment criteria can be summarised as:
	5.3.4 The length of overrun track beyond the normal (signalled) stopping position is a function of the deceleration achievable by the emergency braking system and the buffer design. Based on the NWDSM, the length of overrun at TMS Station is 90m for a...
	5.3.5 At the end of the line, a turnback facility is required infront of the terminal station, in which case alternate trains would use alternate platforms, or behind in which case, one platform will be used for alighting and the other for boarding.  ...
	5.3.6 Option 1 located the crossover infront of the island platform station.  This option was preferred overall from an operational perspective in terms of passenger convenience and wayfinding as alternative trains can use alternate platforms and pass...
	5.3.7 Option 2 located the crossover behind the station.  It was found that the total length of overrun including the crossover would extend beyond Wu Chui Road, over the existing LRT tracks and into the waterfront promenade.  This arrangement was con...
	5.3.8 Option 3 located the crossover infront of side platform station.  However, as the island platform station arrangement was preferred over the side platform as the terminus station for operational reasons, Option 1 above was carried forward.
	5.3.9 The crossover has been designed with 1-in-13 turnout which imposes a 55km/h speed limit.  Turnouts with a larger radius (and thus longer crossover) will be needed if higher speeds are required through the turnout, but these have not been adopted...

	5.4 Proposed Scheme
	5.4.1 The major interface issues highlighted in the earlier section have been identified along the proposed alignments have largely been resolved. The Proposed Scheme alignment is shown in Figures 5.3 to 5.7.
	5.4.2 The Proposed Scheme alignment leaves TUM Station running parallel to the east embankment along the Tuen Mun River Channel, instead of swinging to the opposite side of the channel near Tin Hau Road in the RDS Scheme.  Straightening the alignment ...
	5.4.3 The Proposed Scheme commences at the end of the WRL (EWC) overrun tracks south of the existing TUM Station at level +20.02mPD. The two single tracks merge shortly leaving the station to form twin track viaducts. The tracks descend at a minimum g...
	5.4.4 The alignment at the intermediate station is governed by a number of operational requirements and interface issues:
	5.4.5  The stabling requirements for the TMS Extension are described in Chapter 4.
	5.4.6 The tracks from A16 Station passes through a number of Temporary Government Land Allocation (TGLA)/ Short Term Tenancy (STT) sites, currently used as site office, open storage, temporary open carpark and Hong Kong Construction Industry Council (...
	5.4.7 The TMS Station is an island platform station with track level at +20.5mPD and track spacing of 16.5 metres. Two existing footbridges (known as “NF99 & NF99A” and “NF98”) which cross Wu King Road clash with the proposed TMS Station and will need...
	5.4.8 The alignment between Area 16 and TMS is governed by a number of operational requirements and interface issues:

	5.5 Modified RDS Scheme
	5.5.1 The Modified RDS Scheme alignment is similar to the Proposed Scheme alignment in both horizontal and vertical profiles except at Area 16 where the alignment skirts around the land area staying within the river channel as there is no intermediate...
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	6 INTERFACES WITH EXISTING / PLANNED INFRASTRUCTURE
	6.1 Introduction
	6.1.1 The infrastructure that the TMS Extension works will interface with can be divided into the following categories:
	6.1.2 The interface between the TMS and the existing and planned infrastructure generally takes one of the three forms:
	6.1.3 The relevant Government departments and private utility companies have been approached in order to obtain information of existing and proposed utilities in the vicinity of the planned railway works.
	6.1.4 The information received from the utility undertakers has been compiled on combined utility drawings which have been produced along the railway.  Figures 6.1 to 6.7 show the combined utilities in relation with the railway work.
	6.1.5 Utilities that will require diversion or modification to enable the construction of the railway have each reference in the text.  The identified potential clash between existing utilities and the TMS structures are summarised in Figure 6.43.
	6.1.6 The following text under Sections 6.2 to 6.6 describe the diversions and modifications that are proposed to major utilities to enable the railway construction. Further site investigation and liaison with relevant utility undertakers is required ...
	6.1.7 Highway infrastructure include footbridges, highway bridges, approach ramps and subways.  Section 6.6 identifies the existing and planned infrastructure, classifies them into risk categories and proposes mitigation measures to overcome any confl...

	6.2 Tuen Mun River Channel
	6.2.1 In the 1970s, due to the development of Tuen Mun New Town, downstream portion of Tuen Mun River had undergone sea reclamation.  The concerned section of the existing Tuen Mun River Channel has a natural river bed and is about 80m wide at TUM Sta...
	6.2.2 As-built drawings of the river training wall, retrieved from the Civil Engineering Development Department (CEDD) archives (refer to Appendix L) show the riverbed along Area 16 at around -3mPD and the height of river training wall is about 6.9m. ...
	6.2.3 The water level is similar to the seawater level due to close proximity to the sea. The water depth of the river in the dry season is about 2.3m – 3.5m. Tidal effect is dominant for this section of channel. The main function served by the Tuen M...
	6.2.4 The presence of the viaduct piers inside the Tuen Mun River Channel will obstruct the flow and affect the hydraulic performance of the channel.  Head loss is induced when the flow passes around the piers and therefore leads to the water level ri...
	6.2.5 As revealed from the simulation results of the hydraulic model established under Tuen Mun and Sham Tseng Drainage Master Plan (TMSTDMP) Study, which was completed in 2002, there would be insufficient freeboard in Tuen Mun River Channel under a 1...
	6.2.6 A detailed Drainage Impact Assessment (DIA) taking into account the latest changes in land use, future developments, and climate change effect and according to ETWB TC(W) No. 2/2006 would be required at next stage.  The DIA may include the updat...
	Operational Phase
	6.2.7 Based on the Proposed Scheme alignment, the total head loss due to approximately 55 nos. of 3 m dia. piers in the river channel is estimated to be in the order of 300 mm according to above-mentioned Bradley’s method.  Based on this preliminary e...
	Construction Phase
	6.2.8 A preliminary construction stage assessment on the drainage impact due to temporary works in the river channel has also been conducted with the following assumptions:
	 Two 15m x 15 m temporary reclamation areas near the embankment of the river channel near Wu Shan Recreation Playground with reclamation level up to +2.5 mPD.
	 Two 200m (L) x 40m (W) reclamation areas along the embankment between TUM Station and Area 16 with reclamation level up to +2.5 mPD.
	6.2.9  The total head loss due to the above works on the Tuen Mun River Channel is estimated in the order of 600 mm.  According to DSD Technical Circular No. 14/2000, for the period of wet season sufficient mitigation measures shall be provided such t...
	6.2.10 To address this possible drainage impact, potential mitigation measures to compensate the headloss induced by the viaduct piers will need to be developed and allowed in cost and programme assessments. These mitigation measures may include:
	6.2.11 Apart from drainage capacity, another critical issue to be address is the allowable working period within the river channel. As defined under DSD TC No. 14/2000 and Practice Note No. 1/2004, the period of the year considered as dry season is de...

	6.3  Storm Water Drainage and Sewerage Infrastructure
	6.3.1 There is an existing multi-cell box culvert aligned beneath the western carriageway of Wu King Road as shown in Exhibit 6.6.  This triple-cell box culvert has internal size of 2500 mm x 2000 mm with an invert levels at around +1.5 mPD and is tid...
	6.3.2 Existing secondary drainage that connect to the box culvert range in size from 1350 mm to 1500 mm diameter lie under the carriage of Wu King Road and Wu Shan Road.  During construction, these secondary drainage pipes may be impacted and temporar...
	6.3.3 There are several existing drainage outlets along the Tuen Mun River Channel (as shown in Exhibit 6.7 and Figures 6.8 to 6.14).  The viaduct piers should be positioned away from the drainage outlet to avoid blockage of the water flow. Also, duri...
	6.3.4 There are existing 750mm dia. pipes and 900mm dia. sewerage pipes associated manholes aligned beneath the carriageway of Wu King Road and Wu Shan Road respectively. The proposed TMS Station and approach viaducts may affect the existing sewerage ...
	6.3.5 In addition, there are two existing cross-river inverted siphons underneath the Tuen Mun River Channel.  One is located at immediate upstream of the footbridge next to Glorious Garden in Area 16 and another one is located next to Tuen Mun Town P...
	6.3.6 The foul water generated from the new railway works and discharged to the public sewerage system include:
	6.3.7 It will be necessary to carry out a Sewerage Impact Assessment (SIA) at the preliminary design to ascertain the impact to the existing sewerage system.
	6.3.8 The existing drainage and sewerage system is shown in Figures 6.8 to 6.14.  The potential clash between TMS and drainage system is preliminarily identified and listed in Figure 6.43. The details are as follows:

	6.4 Water Supply Infrastructure
	6.4.1 There are existing 450 mm dia. fresh water pipes and associated manholes aligned beneath the carriageway of Wu King Road and Wu Shan Road. The proposed TMS station and approach viaducts may affect this existing water supply infrastructure.
	6.4.2 It is intended to protect these water mains from the TMS works, if avoidance is not possible, the freshwater pipes may need to be temporarily or permanently diverted.
	6.4.3 The existing water supply system is shown in Figures 6.15 and 6.21. The potential clash between TMS and water supply system is preliminarily identified and listed in Figure 6.43. The details are as follows:

	6.5 Dry Utility Infrastructure
	6.5.1 There are numerous high voltage power cables, gas mains and telecommunication cables beneath Wu King Road. If they are found to be impacted during construction, diversions of these utilities will be made in stages to enable the construction of t...
	6.5.2 With reference to the information received from CLP, there are a number of 11kV and 132kV cables laid beneath the footpath on both sides of Wu King Road with several crossings over Wu King Road near the intersection at Wu Yuet Road and Wu Shan R...
	6.5.3 11kV and 132kV cables are also distributed along Hoi Wong Road, Tuen Yee Street and the Tuen Mun River Channel. In addition, 11kV and 132kV cables have been laid across the Tuen Mun River Channel, to the west of Tuen Yee Street.
	6.5.4 The detailed locations of existing 11kV and 132kV cables are shown in Figures 6.22 to 6.28. The potential clash between TMS Extension and power cables is preliminarily identified and listed in Figure 6.43. The details are as follows:
	6.5.5 With reference to the information received from HKT and HKBN, the detailed locations of existing telecom cables are shown in Figures 6.36 to 6.42.  A number of existing telecom cables were identified along the TMS alignment and listed in Figure ...
	6.5.6 The potential interface between TMS structures and telecom cables are listed as follows:
	6.5.7 With reference to the information received from Towngas, the detailed locations of existing telecom cables are shown in Figures 6.36 to 6.42.
	6.5.8 There are medium pressure (MP) gas mains (MP300 and MP250) and light pressure (LP) gas mains laid beneath the footpath on both sides of Wu King Road with several crossings over Wu King Road just before the intersection at Wu Shan Road.
	6.5.9 MP gas mains (MP300 and MP250) are also distributed along the Hoi Wong Road and the Tuen Mun River Channel. In addition, MP gas mains have been laid along with the Tuen Mun River Channel and Tin Hau Road.
	6.5.10 The potential clash between TMS and gas mains is preliminarily identified and listed in Figure 6.43. If the piers along Wu King Road affect the MP gas mains, diversion of gas mains may be required.  This needs to be further coordinated with Tow...

	6.6 Highway Infrastructure
	6.6.1 The alignment of the proposed TMS Station and viaducts and will affect several elements of highway infrastructure to varying degrees. The structures include footbridges, highway bridges and approach ramps.  The structures either clash with the a...
	6.6.2 There are three numbers of footbridges crossing Wu King Road and three numbers of footbridges and two numbers of road bridges crossing the Tuen Mun River Channel between Wu Shan Recreation Playground and the existing TUM Station.  The location o...
	6.6.3 The structures affected are classified into three types, relating to the severity of the impact of the railway works:
	6.6.4 Initial classification of the structures is given in Table 6.1, with a brief description of the expected scope of protection works.
	6.6.5 Footbridges, NF98 and NF99&99A would need to be demolished for the station construction and reprovisioned with connections to the TMS station.  The other highway infrastructures would not be affected by the proposed TMS works, as highlighted in ...
	6.6.6 The Southern Footbridge (NF98) spans across Wu King Road and connects the Siu Hei Commercial Centre located at Siu Hei Estate on the eastern side with the Wu King Estate and the Wu King Road northbound bus stops on the western side. This footbri...
	6.6.7 The main decks consist of reinforced concrete beam and slab structure supported on bearings sitting on halving joints of reinforced concrete piers. The maximum span is 14.25m. The roof is a galvanised steel roof. Two staircases and ramps connect...
	6.6.8 The substructures consist of reinforced concrete beams cantilevers off the R.C. pier on both sides to support the ramps or the staircase. Each pier is supported on a pile cap with a group of steel H-piles
	6.6.9 The Central Footbridge (NF99&99A) spans across Wu King Road and connects Wu King Road Garden and Siu Hei LRT station on the eastern side with Wu King Estate on the western side.  This footbridge provides a convenient accessibility for the reside...
	6.6.10 The form of construction is similar to the Southern Footbridge and the main decks consist of reinforced concrete beam and slab structures supported on bearings sitting on halving joints of reinforced concrete piers.  The maximum span is 14.15m....
	6.6.11 The substructure consists of ramps or staircase supported on R.C piers similar to the main structure, each pier is supported on a group of steel H-piles
	6.6.12 The Northern Footbridge (NF100&100A) spans across Wu King Road and connects Tuen Mun Wu Hong Clinic on the eastern side with Wu King Estate on the western side.  This footbridge connects to the footbridge across Wu Shan Road which serves part o...
	6.6.13 The form of construction is similar to the Southern Footbridge and the main decks consist of reinforced concrete beam and slab structures supported on bearings sitting on halving joints of reinforced concrete piers.  The maximum span is 16.35 m...
	6.6.14 The structure form is similar to NF98, NF99&99A.
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	7 TUEN MUN STATION
	7.1 Introduction
	7.1.1 TUM Station is a three-storey above-ground structure supported on columns over the Tuen Mun River, near the Town Park in the centre of Tuen Mun New Town, as shown in the aerial photo (Exhibit 7.1). It is the northern terminus of the WRL and futu...
	Exhibit 7.1  Aerial Photo of Tuen Mun Station
	7.1.2 The station provides convenient interchange with the LRT at the Tuen Mun LRT stop.  A public transport interchange adjacent to the station gives passengers direct access to the station concourse via escalators and stairs.
	7.1.3 The adjacent development site was developed jointly by KCR Corporation and Sun Hung Kai Properties as a shopping centre, known as ‘V City’ and opened in 2012-2013 with a private residential estate above, known as Century Gateway consisting of se...

	7.2 Existing Station Layout and Overrun Tracks
	7.2.1 The station is an island platform type, approximately 370m long and 50m wide and consists of a ground level at +7.675mPD, concourse level at +14.2mPD (refer to Exhibit 7.2 and Figure 7.1) and platform at +22.92mPD.
	Exhibit 7.2  Cross-Section of Tuen Mun Station at the Overrun track
	7.2.2 The end of the viaducts extend over the Tuen Mun River Channel as seen from these photo exhibits below.
	Exhibit 7.3 Track Overrun over Tuen Mun River Channel

	7.3  Existing Station Provisions
	7.3.1 TUM Station has made provision for a third track. Part of this third track has been constructed over the length of the station as shown in Exhibit 7.4, 7.5 and Figure 7.2. Three portal frame structures supporting the viaduct close to the station...
	Exhibit 7.4  Existing viaduct support frame for a Third track at Tuen Mun Station
	Exhibit 7.5  Existing provisions for a Third track at Tuen Mun Station
	Exhibit 7.6  Existing turnout provision on Tuen Mun viaduct approach

	7.4 Station Modification Works
	7.4.1 There is limited modification works required at the end of the existing viaduct as the new railway line is a basic extension of the viaduct southwards to Tuen Mun South.
	7.4.2 The existing 200mm bearing wall of the viaduct will need to be demolished to provide connection to the new viaducts of the TMS Extension (refer to Exhibit 7.6 and Exhibit 7.7).  Any disruption to the existing rail operation shall be avoided.
	Exhibit 7.7  Proposed Demolition Works
	7.4.3 As there was no loading provision allowed at TUM Station at the interface with the new viaduct structure, the new viaducts will need to be supported by separate piers and foundations.  A movement joint (M.J.) shall be provided between existing v...
	Exhibit 7.8  Viaduct Extension at Tuen Mun Station and End wall modification

	7.5 Track Works at TMS and EWL Interface
	7.5.1 From the as-built drawing, the TUM Station used floating slab track (FST) trackform up to Ch. 37716 (DOWN track), and beyond that, a temporary ballasted trackform (approx. 47m in length) which ends at Ch.37764. A frictional sliding type buffer s...
	7.5.2 During the modification works, it is envisaged the buffer stop would be relocated during non-traffic hours (NTH) to Ch.37684 to provide the minimum 60m stopping distance. The buffer stop would occupy 30m of the FST track at Ch.37714 and a hoardi...
	7.5.3 Once the new viaduct connection is completed, the trackwork contractor could lay the FST unit, baseplates and the rails to form the new track. The buffer stop would then be replaced by a temporary wooden type to allow for TRIP/ test and commissi...

	7.6 Environmental Impacts and Mitigation
	7.6.1 An Environmental Permit (EP) (FEP-24/004/1998/I) was granted by Environmental Protection Department (EPD) to MTRCL for the construction and operation of West Rail project.  The Environmental Impact Assessment (EIA) Report for West Rail (Final As...
	7.6.2 Considering the existing overrun tracks at TUM Station will become part of the proposed TMS track alignment. Alterations to this section of track include the demolition of the end wall and modification of the trackform (e.g. from ballast track t...
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	8 Tuen Mun south STATION
	8.1 Introduction
	8.1.1 TMS Station is located on Wu King Road to north of the Tuen Mun Ferry Pier and is intended to serve the community located near Tuen Mun Ferry Pier, Siu Hei Court, Yuet Wa Villa and Wu King Estate (Refer Figure 8.1 and Exhibit 8.1 below). The are...
	8.1.2 The proposed TMS Station is elevated with an island platform for 8-car trains and supported off piers at regular intervals over Wu King Road, sized to cater for the peak hour passenger demand in 2041.  The level of concourse level is set to main...
	8.1.3 Due to the close proximity of the station to residential developments and schools, full noise enclosures/semi-enclosure may be necessary subject to detailed assessment at the stage of design.  Noise Sensitive Receivers (NSRs) include the nearby ...
	8.1.4 Two existing Highways Department’s (HyD) footbridges across Wu King Road conflict with the concourse level of the station, as shown in Exhibit 8.2, and would be demolished to facilitate the station construction.  Footbridge 1 (known as NF98) is ...
	8.1.5 The Footbridge 3, (known as NF100 & NF100A) is located at the junction of Wu King Road and Wu Shan Road and will not be affected as the approach viaducts will clear the existing footbridge level.
	8.1.6 Wu King Road is a dual carriageway with bus stops located on either side of the road (see Exhibit 8.3). The road is aligned with trees on both sides and in the central median. It has been estimated that about 110 trees will be impacted and requi...

	8.2 Alternative Station Locations and Configurations Considered
	8.2.1 A number of station layout options were generated in the VE Workshop held on the 5 May 2016 during the Interim Stage. Two options generated for the station included the TMS.02 – Eastern TMS Station which provided an alternative station location ...
	8.2.2 This station option involved shifting the station footprint to the east to take advantage of the wider footpath on the east side. The station would straddle only half of the road and the portal structure will have one pier in the central median ...
	8.2.3 This station option involved splitting the concourse in two to suit the entrances which are constrained by the existing footbridge locations.  The current footbridges are located about 180m apart.  The split concourse would have ticket gates and...
	8.2.4 Furthermore, the plant rooms would be set up differently to the single concourse layout with plant rooms occupying the middle area of the concourse and separated by the two concourses. At platform level, the plant rooms would be located at the t...
	8.2.5 From an operational and management perspective, the split concourse is more difficult to observe, serve and patrol.  Station facilities such as Customer Service Centre and public toilets would need to be doubled up.  MoA and Means of Escape (MoE...
	8.2.6 The compact single concourse layout was preferred option over the split concourse, although the split concourse could be revisited at the next stage of the project (refer to TMS.04 in Appendix A).

	8.3 Passenger Flow for Design
	8.3.1 TMS is effectively a commuter station and will cater mostly to the residential developments that surround it. Predicted passenger flows are given in Tables 8.2.
	8.3.2 According to patronage forecasts in Chapter 3 and based on the existing site context, it is estimated that the majority of patronage will arrive and leave the station from Siu Hei Court entrance at the south east and the Wu Shan Road junction en...
	8.3.3 It may be noted that a proportion of the passenger traffic arriving from the Siu Hei Court entrance are coming via a circuitous elevated walkway route from the LRT station at the Tuen Mun Ferry Pier / Bus Terminus. Depending on the design of the...

	8.4 Station Design Concept
	8.4.1 The primary design concept in the development of the station layout was to make the planning as efficient, simple and legible as possible. As noted earlier, there are a number of noise sensitive receivers close to the station which will require ...
	8.4.2 Additionally, the adoption of semi-enclosures over the trackway means that the need for smoke extraction may be avoided. However, the direct line of sight from the surrounding tower blocks to the trains themselves needs to be avoided (see Exhibi...
	Exhibit 8.4  Avoidance of direct line of sight from surrounding towers
	8.4.3 A strip of green roof is proposed to run the entire length from the overrun in the south to the crossover in the north. This roof strip will be punctuated by skylights, which will be designed to maximise daylight and create a bright and pleasant...
	8.4.4 In order to tie in with the rest of the West Rail stations, a fully enclosed platform and concourse arrangement with air-condition is proposed.
	8.4.5 The south end of the station facing Tuen Mun Promenade will require greater design consideration as it will be visually prominent from residential developments and at street level. Being the terminus station and in close proximity to local featu...
	8.4.6 The selection of material and attention to detail should further reduce the impact of the station and heavy viaducts and columns that provides support. Matte and non-reflective, natural finishes, green roofs, patterns and texture could all contr...

	8.5  Station Layout and Configuration
	8.5.1 The ground level consists of four entrances connecting to Wu King Road and an entrance at Tuen Mun Promenade, as shown in Figure 8.2 and Exhibit 8.5. At grade connections to the station are aligned as closely as possible with the location of the...
	Exhibit 8.5 Ground Level Plan of TMS Station
	8.5.2 The concourse level is similar to that for the typical above-grade station with E&M and Back of House (BoH) facilities positioned at the north and south ends of the station. This arrangement permits free passenger flow between the paid and unpai...
	Exhibit 8.6 Concourse Level Plan of TMS Station
	8.5.3 This has resulted in a compact layout with escalators and stairs facing towards the centrally located pair of passenger lifts. At concourse level, walkthrough lifts are provided where passengers enter from one side and exit the other side at pla...
	8.5.4 The Customer Service Centre and toilets are centrally located on concourse level. The Station Control Room and associated staff premises are all grouped together and located at the south end of the concourse where there is anticipated to be more...
	8.5.5 Station concessions are proposed at concourse level within the central paid area  and at south end in the unpaid areas.
	8.5.6 BoH facilities and plant rooms are distributed to both ends of the concourse. For security and maintenance, it is desirable to close the whole station as one contiguous space after normal operating hours. However, this has been a challenging iss...
	8.5.7 To the south of the concourse and associated BoH areas, the station box extends south to accommodate the overrun track (length of 90m). This provides an opportunity to extend the concourse level towards the promenade to create a public landscape...
	8.5.8 The platforms are 200m long (for 8-car trains) and a minimum width with clear dimensions of 3.0m to an obstruction longer than 2m. Columns are provided in a symmetrical arrangement at either side of the vertical circulation elements to support t...
	8.5.9 The orientation of the lifts and escalators have been optimised to provide an even distribution for passengers along the platform with the stairs and escalators located at approximately 1/3 and 2/3 along the platform with the lifts centred in th...
	8.5.10 As there is a significant length of overrun track (i.e. 90m), it was possible to make use of the area between the tracks to locate plant rooms and BOH areas. Mechanical plant room, Chiller Plant Room, Communication and Control Equipment Room, P...
	Exhibit 8.7 Platform Level Plan of TMS Station
	8.5.11 A consequence of the strategy to provide a fully enclosed air-conditioned station, it was necessary to increase the required area for the Chiller Plant. This plant room has been fully accommodated between the station overrun tracks.
	8.5.12 In addition to the fully enclosed station area, the trackway is fully enclosed due to the close proximity of NSRs. The impact of having fully enclosed trackway compared to semi-enclosed trackway is the need for more plant room area. The differe...

	8.6 Entrances
	8.6.1 Accessibility and connectivity to major catchment areas are keys to the success of the station.  The landings of the reprovisioned footbridges would form station entrances at both ends of the station to bring convenience to the public whether th...
	8.6.2 The proposed five entrances are shown in Figures 8.2 and 8.3, and Exhibit 8.8.
	Exhibit 8.8 Reprovisioned Footbridges integrated with the TMS Station Entrances
	8.6.3 Entrance A connects the station to the Tuen Mun Promenade (refer to Exhibit 8.9). From the end of the concourse, a footbridge link crosses over Wu Chui Road and the LRT tracks to drop passengers directly onto the tree lined entrance to Tuen Mun ...
	8.6.4 Entrances B, C, D and E are integrated with the reprovisioned footbridges (see Exhibit 8.8). The landings of the reprovisioned footbridges form the station entrances at both ends of the station.
	8.6.5 Entrance B is located on the eastern footpath of Wu King Road and provides connectivity to the Wu King Estate. Entrance C is located on the western footpath of Wu King Road and a connection to Siu Hei Court and the nearby residential development...
	8.6.6 Entrance E which serves Wu King Road Garden provides access to the existing Siu Hei LRT stop, facilitating convenient interchange between the heavy rail network and the LRT system.

	8.7 Roof Design
	8.7.1 Key issues in the station roof design include impact on nearby residential developments, station passenger and staff comfort and maintenance access.  The design has made necessary provisions, pre-cautionary and mitigation measures to address the...
	Impact to Neighbourhood
	 Sightlines from nearby residential towers may compromised by undesired view of roof plant, services and structures.
	 Station noise from the trains and large gatherings in public areas that may become a nuisance to nearby residential towers if left untreated.
	 Heat island effect generated by station roof surfaces may radiate heat to nearby residents.
	 Glare and reflection to surroundings at that may result in selection of building materials and finishes.
	 Station has the opportunity to become a landmark in the community while improving connectivity in the neighbourhood and Hong Kong.
	Impact to Station Environment
	 Solar gain due to the large roof surface and direct exposure to the sun can lead to excessive energy consumption in platform and concourse.
	 Natural light, ventilation and views should be afforded as far as practical to passengers and staff while maintaining a level of thermal comfort throughout the station.
	 Safety of maintenance staff at roof level.
	8.7.2 The roof design comprises of green roof, skylight, lightweight insulated metal roof and wall cladding and smoke vents distributed over the 360m length by 22m width of the station (refer to Figure 8.5, Exhibits 8.11 and 8.12.  These elements rest...
	8.7.3 The green roof as shown in Exhibit 8.11 and 8.12 is distributed continuously between Grid 4 to Grid 27 and rest on the RC flat roof over plant rooms and operation rooms.  Greenery will be limited to grass and shrubs to minimize loading onto the ...
	8.7.4 Green roof acts as enhanced thermal insulation to accommodations below while providing pleasant sightlines of the station from above at nearby residential units.  Greenery also minimise the heat island effect when compare to as standard concrete...
	8.7.5 The skylight (refer to Exhibit 8.14 and 8.15) will span across columns on the platform and run for a length of approximately 96m.  PVF2 coated aluminium extrusions will form the framework for the skylight for securing the clear laminated safety ...
	8.7.6 Solar gain from the skylight can be mitigated by enhancing the performance specification of the glazing system.   Laminated safety glass can be treated with a solar film in the pvb layer to increase the u-value of the glass to that of Low-E coat...
	8.7.7 Lightweight insulated metal roof cladding will extend up to Wu Chiu Road to provide weather protection to the pedestrian deck and footbridge below.  The roof profile leans out towards the waterfront promenade and extends down the walls to create...
	8.7.8 The roof and wall cladding will have low sheen, matt and non-reflective surface to reduce reflection and glare to neighbouring developments (refer to Exhibit 8.16).  A standing seam PVF2 coated aluminium cladding could be adopted.  Alternatively...
	8.7.9 Maintenance access to the roof will be provided via the staircase at the south end of the station between Grid 6 and Grid 7.  A fall arrest system (refer to Exhibit 8.17) will be provided along the full length of the roof to and secured to the R...
	8.7.10 The footbridge extending over Wu Chiu Road and giving access to the Park and waterfront promenade beyond will be naturally ventilated with a laminated safety glass canopy over for weather protection. The transparency of the structure will have ...

	8.8 Station Building Services
	8.8.1 This section summarises the options considered and key issues of the building services system for the TMS Station.
	8.8.2 The station Building Services consist of the Environmental Control System (ECS) and the sub-systems for smoke control and staircase pressurization, LV Electrical System, Fire Services System, Plumbing and Drainage system and Station-Based Contro...
	8.8.3 Design of the System-wide E&M Systems has been provided by the Corporation.
	8.8.4 The Building Services systems descriptions, standards and performance requirement are set out in the various sections of the NWDSM.
	8.8.5 To unify the ECS provisions along the WRL, the concourse and platform area are proposed to be enclosed and air-conditioned.  Platform Screen Doors (PSD) system will be deployed at station platform and the design temperature of concourse, platfor...
	8.8.6 Subject to the operation and future design considerations, the station platform could be installed with half height automatic platform gate (APGs) system instead of PSDs. If this was the case, natural ventilation with spot cooling at passenger c...
	8.8.7 However, based on the enclosed concourse and platform concept, and making reference to the cooling density of other station projects such as the SCL, the estimated cooling demands of TMS Station are shown in Table 8.3 although the exact demand o...
	8.8.8 There are a number of options for the centralized chiller system to serve the air-conditioned areas in the station.
	8.8.9 As the proposed TMS Station is located within one of the Designated Areas of Fresh Water Cooling Towers Scheme for Air Conditioning Systems by Electrical & Mechanical Services Department (EMSD), Scheme area at Tuen Mun (3), the adoption of energ...
	8.8.10 Seawater-cooled chilled water system is another energy efficient option, however, it requires the construction of a new sea-water pump house and underground piping system in the proximity.  This option is considered less viable.
	8.8.11 Water-cooled chilled water system with fresh water cooling tower has been adopted as the proposed scheme and the plant has been accommodated at platform level with acoustic enclosures, intake and exhaust silencers over the chiller plant. Altern...
	8.8.12 Air Handling Units (AHUs) are provided in the ECS plant rooms located at each end of the platform to serve half of a platform by distribution ductworks. Similarly, AHUs are provided in the ECS plant rooms at each end of the concourse level to s...
	8.8.13 E&M plant rooms and operation rooms will be air-conditioned or mechanically ventilated. Standby provisions have been provided in according to NWDSM requirements.
	8.8.14 Smoke extraction system will be provided for the station public areas i.e. concourse and platform and dedicated smoke extraction system will be provided for the commercial areas. Ventilation shafts and discharge openings will be provided for th...
	8.8.15 Given the proposed platform and trackways are located above the station concourse, the adoption of static smoke extraction at concourse level by side wall smoke vent openings is not recommended in order to avoid any recirculation of smoke into ...
	8.8.16 The statutory requirements, local codes and regulations, as well as the relevant international standards and their amendments shall be observed when developing the design at the next stage.
	8.8.17 Base on the latest information from FSD, the HKFSD Guidelines on Formulation of Fire Safety Requirements for New Railway Infrastructures will be updated shortly which gives consideration to additional fan rooms for solely housing the smoke extr...
	8.8.18 The above mentioned requirements would also be applicable to the A16 Station.
	8.8.19 Base on the preliminary information, the initial estimated electrical load demand for the TMS Station is shown in the table below.
	8.8.20 Based on initial coordination with CLP regarding the incoming power supply source for TMS, CLP advised that there are two CLP sub-stations located near to the TMS Station, named Pak Kok Sub-station and Hing On Lane Sub-station.  The two incomin...
	Exhibit 8.19 Options for Power Supply to TMS Station
	Option 1 - Power supply for TMS Station from Pak Kok Sub-station
	8.8.21 All transformers inside TMS Station will be fed from the CLP Pak Kok Sub-station with an emergency generator provided at each end of the station with sufficient capacity to meet the essential loads to maintain normal operation for a period of 6...
	Option 2 - Power supply for TMS Station from Pak Kok Sub-station and Hing On Lane Sub-station
	8.8.22 The transformers at TMS Station will be fed from the CLP Pak Kok Sub-station and Hing On Lane Sub-station to form a dual source power supply scheme to the station. In the event of power source failure, the essential loads could still be maintai...
	8.8.23 The electrical power to the station will be supplied by a pair of transformers at each end of the station. Each transformer will be designed to have sufficient capacity to cater for the essential electrical loads even in the event of failure /o...
	8.8.24 As the TMS Station is located over the Wu King Road and footpaths, the CLP transformer rooms have been located at concourse level to minimise the land take at ground level. Independent staircase will be provided to each transformer in accordanc...
	8.8.25 UPS power system (120 minutes and 30 minutes backup duration) will be designed to meet the power supply requirements for the ECS system and System-wide equipment. A dedicated 120 minutes backup UPS will serve the emergency lighting and communic...
	8.8.26 The design and provision will follow the relevant HKFSD requirement, Fire Safety Strategy (FSS) for this station and NWDSM.
	8.8.27 A fire hydrant and hose reel system, automatic sprinkler system, addressable automatic fire detection and alarm system, total gaseous flooding extinguishing system and portable fire extinguishing equipment will be provided to cover the designat...
	8.8.28 The water supply will be teed-off from WSD water supply mains to provide water for drinking and sanitary, flushing, air-conditioning system make-up, equipment and works cleansing, irrigation as well as for fire services in TMS. Check meters pos...
	8.8.29 Subject to the available pressure head, tee-off from water mains will be fed to various water tanks at concourse level for further distribution.
	8.8.30 The stormwater system comprising of channels and rainwater outlets will be provided to collect stormwater runoff from station roof which will use gravity pipework to discharge the water to the external manhole at ground level.
	8.8.31 The wastewater collected by floor drains from plant rooms, staircases, FH/ HR cabinets, etc. will discharged to the wastewater manhole system by gravity pipework via oil interceptors. Where discharge by gravity is not practicable, pumped draina...
	8.8.32 The foulwater drainage for TMS Station will be designed as a gravity system.  Foulwater collected from toilets or commercial areas will be conveyed to foul water external manhole by gravity pipework. Where discharge by gravity is not practical,...
	8.8.33 The preliminary room schedule for the System-wide E&M plant rooms, Station Building Services plant rooms for both Total Cooling Option and Spot Cooling Option are contained in Appendix F.

	8.9 Station Fire Engineering
	8.9.1 The TMS Extension will be an extension of the existing WRL (EWC) and will form part of the SCL– SCL-EWL in future. The fire engineering design shall follow the latest statutory requirements including “Guidelines on Formulation of Fire Safety Req...
	8.9.2 In general, evacuation of passengers will be via normal circulation routes, including stairs and escalators. Passengers shall be allowed to escape safely from the fire scene to an adjacent Place of Safe Passage within 4.5 minutes and then move t...
	8.9.3 When two directions of egress are available, at least one egress route of any point from platform / concourse will be no more than 50m to an exit, foot of a stair or escalator leading to a Place of Safe Passage on another level. No dead-end dist...
	8.9.4 In accordance with the FSD’s Guidelines and the endorsed FSS for SCL-EWL, the missed headway factor is not required for calculating the platform evacuation load which is different to the FSS of WRL which adopts a missed headway factor of three. ...
	8.9.5 As least one Designated Emergency Entrance (DEE) and one Supplementary Emergency Entrance (SEE) is required for fireman’s access from ground level to the station.  Parking spaces for seven numbers of 12m long fire appliances shall be provided ne...
	8.9.6 A dedicated route from DEE to the Station Control Room via a fire separated corridor has been incorporated into the layout, where pressurization system or natural ventilation shall be provided.  Fireman’s lift shall be provided where the above g...
	8.9.7 Fireman will access the station from ground level by first taking a fireman’s lift to concourse level, transfer via a protected corridor  to a second MoA core running between the concourse level and platform level.  Please refer to Figures 8.8 a...
	8.9.8 Furthermore, due to additional plant room requirements, additional MoA lifts are required to access the ends of the BoH areas.  It is proposed to investigate ways of reducing the number of MoA lifts in the next stage of design.
	8.9.9 As noted earlier, the limited space at ground levels means a dual-use lift is proposed for fireman’s access and public use. During normal operation, the lift door facing the public area will be used by the public, whilst the lift door facing the...
	8.9.10 Effective smoke management system is required to the station public area to maintain a tenable environment for safe evacuation in the event of fire.
	8.9.11 For the enclosed station option, a dynamic or static smoke extraction system could be adopted. A smoke clear height of 2.5m shall be maintained by the smoke extraction system for a minimum period of 60 minutes. The length of smoke zone shall no...
	8.9.12 For an open station option, smoke management by natural means can be adopted to achieve the same purpose and side openings can be made use of for smoke discharge out of the station.
	8.9.13 For any smoke control design, smoke shall not travel more than 30m before reaching the smoke extraction grilles or smoke discharge outlets.

	8.10 Engineering and Construction
	8.10.1 The site is located on reclaimed land which consists of sandy fill material formed in 1982 (over 30 years). Dredging was not carried out in this area and up to 9m thick of Marine Deposit (mainly cohesive marine mud) was left on site.
	8.10.2 Based on available existing borehole log information, the ground in the vicinity of the proposed TMS Station generally composed of a layer of fill underlain by Marine Deposit and insitu materials derived from the bedrock of Granite and Granodio...
	8.10.3 Fill is typically described as silty coarse, medium and fine SAND from available existing borehole logs.  The fill levels range from -7mPD to 0mPD with thicknesses up to 11m at the southern end of the proposed TMS Station.
	8.10.4 Marine Deposit is typically described as silty CLAY and locally as silty SAND with some to occasional shell fragments and is about 3m to 9m thick with base levels ranging between -10mPD and -8mPD
	8.10.5 Alluvium is generally 5 to 8m thick and generally comprises of interlayers of silty CLAY and clayey SAND with occasional gravels and shell fragments. Layers of GRAVEL and COBBLES were recorded locally, usually towards the base of the Alluvium.
	8.10.6 The top of insitu weathered rock or saprolite is at about -19mPD to -14mPD. The material above bedrock generally comprises of weak to moderately weak, highly decomposed (Grade IV) fine to coarse Granites and locally residual soil.
	8.10.7 The bedrock is typically composed of Granite and Granodiorite with rockhead of strong, moderately decomposed or better, coarse granites typically recorded at around -19mPD to -17mPD. Based on limited GI available, there are rockhead depression ...
	8.10.8 As the proposed station and alignment is located close to the sea, the groundwater level in the vicinity is expected to be influenced by the tide levels. As per the Port Works Design Manual: Part 1, data from the nearest tide gauge at Lok On Pa...
	8.10.9 Geological profile is presented in Figures 13.1 to 13.3.
	8.10.10 The internal structural frame of the station concourse, platforms, and roof will be a conventional reinforced concrete beam, slab and column configuration, refer to Figures 8.10 and 8.11.  The structural frame will be supported by the portal f...
	8.10.11 The viaducts on the approach to the station (where the crossover is located) and the overrun at the back of the station will be design in a similar manner to the station.
	8.10.12 The plant rooms at ground level will be independent structurally from the rest of the station and will be of slab, beam and structural load bearing wall configuration.  It is anticipated that raft foundations will be adequate for the majority ...
	8.10.13 The construction of the station will follow a conventional approach with the construction of the piles, pile caps, followed by the substructure.  Once the piers and crossbeams are completed, the columns can be extended and the in-situ RC beam ...
	8.10.14 On completion of the station structure, architectural works will be undertaken and E&M plant installed.
	8.10.15 Access to the main work sites will be via Wu King Road.  To limit the impact on the local community, dedicated construction access routes for major construction materials and plant will be designated.  Only minor temporary traffic management m...

	8.11  Traffic Impact and Utilities
	8.11.1 The proposed TMS Station is located at the Wu King Road between Wu Shan Road and Wu Chui Road. Wu King Road is a local dual 2 lane road.  Bus stops are provided on both sides of Wu King Road.
	8.11.2 Footpaths are provided on both sides of the road. However the footpath on the western side is not a continuous footpath. At present, there is a signalised at-grade pedestrian crossing to the southern end of Wu King Road and three footbridges pr...
	8.11.3 There are three footbridges along Wu King Road between Wu Chui Road and Wu Shan Road, namely (i) the Southern Footbridge, NF98 (near Wu Chui Road), (ii) the Central Footbridge, NF99 & 99A (near Wu Yuet Road) and (iii) the Northern Footbridge, N...
	8.11.4 The eastern side of Wu King Road adjoining the road carriageway has landscaped areas and a bus lay-by. The western side of Wu King Road adjoining the road carriageway are footpath, landscaping area and bus lay-by.
	8.11.5 The piers of the proposed TMS Station are sited along the kerb side of Wu King Road. Therefore the existing footpath and cycle track along the eastern side of Wu King Road shall not be affected except for the bus lay-by, whereas the footpath on...
	8.11.6 The locations of the proposed piers for the proposed station shall need to be carefully designed to avoid the conflict with the bus shelter and the passenger pick-up / drop off activities. If the proposed piers occupy the existing footpath, the...
	8.11.7 The proposed location of the piers, especially located at the kerbside or divider near the road junction, should take into account the sightline of the motorist and also not to obstruct the visibility to the traffic signal at the signalised roa...
	Emergency Vehicular Access along Wu King Road
	8.11.8 At present, there is an EVA located at Wu King Road southbound outside Yan Chai Hospital Law Chan Chor Si Primary School. The EVA is connected to the driveway fronting the above primary school.  Hence, the pier locations for the proposed TMS st...
	8.11.9 The traffic key issues arisen by the proposed TMS Station are presented on Figure 8.12.
	8.11.10 As the piers of the proposed TMS station may affect the western footpath of Wu King Road, the existing western footpath will be re-aligned to the eastern side of pier. On the other hand, the piers along the eastern side of Wu King Road may als...
	8.11.11 At present, there is a staggered signalised pedestrian crossing across Wu King Road at the junction of Wu King Road / Wu Chui Road. In order to maintain the existing central pedestrian island, the number of traffic lanes at the junction approa...
	8.11.12 Some of the proposed piers may need to be erected along the central divider along Hoi Wong Road located to the north of the junction of Hoi Wong Road / Wu Shan Road / Wu King Road. The widening of the central divider would be required for inst...
	8.11.13 The proposed permanent layout along Wu King Road including the TMS station is shown in Figure 8.12.
	8.11.14 To minimise the traffic and pedestrian impact during the construction of the proposed TMS Station, a temporary traffic management scheme (TTMS) as shown in Figure 8.14 has been developed with the following principles:-
	TTMS - Stage 2
	8.11.15 Similar principles are adopted in Stage 2 with 1 traffic lane reinstated on Wu King Road northbound.
	8.11.16 More detailed construction staging is presented in Volume 2 of the Final Report – Preliminary Construction Programme.
	8.11.17 The station and adjacent viaducts are located directly above a 1,500mm dia. storm pipes and DSD 3-cell (8,700mm (W) x 2,700mm (H)) box culvert, which is a large drainage channel, along the northbound carriageway of Wu King Road.  The columns s...
	8.11.18 Apart from the drainage box culvert mentioned above, there is a 1350mm to 1500mm dia. stormwater drain and a 750mm dia. sewer drain, all major utilities such as 132kV electric cables and gasmains are contained mainly on the Wu King Road footpa...
	8.11.19 The station and viaduct foundations will require local diversions of 132 kV electric cables and other utilities in Wu King Road.  The impacted utilities are highlighted in Chapter 6.

	8.12 Advance Works
	8.12.1 No advanced or entrusted works are required for this station.

	8.13 Land
	8.13.1 Work sites and work areas will be on Government Land are shown on Figures 16.1 and 16.2, and includes adjacent Wu King Garden site which is proposed for a site office and storage of materials, etc.
	8.13.2 A barging point has been identified on a temporary storage site located on Hoi Wong Road and Hoi Wah Road for temporary occupation throughout the duration of the TMS Project.  This point will be re-instated to pre-contract condition and returne...

	8.14 Environmental Impacts and Mitigation
	8.14.1 Track-related noise and fixed plant noise generated by the E&M equipment of the station may affect NSRs nearby.  The type and location of the station E&M equipment, and the orientation of the associated openings have been carefully chosen to en...
	8.14.2 As the TMS Station is an elevated structure, it will therefore have a potentially significant environmental impact both during and after construction.
	8.14.3 During construction it is inevitable that there will be some environmental impact on the nearby residents and nature habitats.  Noise, dust and contamination of the river channel are the particular concerns and mitigation measures will need to ...
	8.14.4 Representative existing NSRs near to the station have been identified and presented in Table 14.2 and Exhibit 14.2 in Chapter 14 - Environmental.
	8.14.5 In the operational stage, due to the close proximity to residential developments and schools, the station will require noise barriers and enclosures to shield the railway noise from the residents (refer to Exhibit 8.22).
	8.14.6 Noise mitigation measure for both station and track-related noise has been incorporated into the design:
	8.14.7 Although the TMS Station is located in an area with moderate landscape value, the elevated station and trackway will be highly visible from the existing residential high rise buildings located close to the station. Landscape and visual treatmen...

	8.15 Programme Overview
	8.15.1 The construction programme must allow the completion of the station foundations and substructure, including portals, columns at concourse level and cross heads, before the completion of the platform level and roof structure.
	8.15.2 The approach viaducts between the station and Wu Shan Playground would most likely be constructed by the same contractor as the structural form is similar.  The crossover is located in this section of viaduct. This arrangement imposes the minim...

	8.16 Future Design Direction and Initiatives
	8.16.1 TMS Station is an elevated fully integrated station with one concourse and a series of entrances linked to ground level and adjacent developments with connectively to nearby transport facilities including the LRT stations and the Tuen Mun Ferry...
	8.16.2 During the design process, a number of station locations were explored as part of the design development and evaluated at the VE Workshop.  Different station arrangements including a split concourse layout was also developed.  This option was d...
	8.16.3 The next stage of project should address the following issues:
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	9 Intermediate STATION at area 16
	9.1 Introduction
	9.1.1 One of the key decisions made by the Corporation after the Interim Stage was to include an intermediate station in Area 16, known as the “A16 Station” as part of the Proposed Scheme. The alternative, which is known as the “Modified RDS Scheme” h...
	9.1.2 The station is located approximately at equidistance between TUM and TMS stations. Around 58,000 population (based on Enhanced 2011 TPEDM published by Planning Department (PlanD) ) would benefit from the inclusion of this additional station in A...
	9.1.3 The catchment area for the intermediate station (referred to as “A16 Station”) covers the residential developments on the west bank of the Tuen Mun River Channel (including Lung Mun Oasis and Glorious Garden, etc.), Area 16 and the residential d...
	9.1.4 A number of alternative locations for the A16 Station in Area 16 were explored in the Interim Stage.  The impacts to the land use planning and related property potential were also assessed. The current location, shown in Exhibit 9.1 was selected...
	9.1.5 The existing sites and their uses and the proposed A16 Station location are shown in Exhibit 9.1.
	9.1.6 Area 16 has been identified as an ideal site for the A16 Station as it is on level ground at around +5mPD. The site is situated between Hoi Wong Road and Wong Chu Road and is easily accessible. The northern half of the site is occupied by the Tu...
	Note:
	1. STT stands for Short Term Tendency
	2. GLA stands for Government Allocated Land
	9.1.7 As the A16 Station and sidings are now included as part of the Proposed Scheme which requires the reprovisioning of the existing Tuen Mun Swimming Pool; and in light of the latest development of the Sports Ground and Open Space by Government, an...

	9.2 Passenger Flow for Design
	9.2.1 The passenger forecasts for the design of the A16 Station have been presented in Chapter 3. Station sizing calculations are presented in Appendix I.

	9.3 Station Design Concept
	9.3.1 This station has an important role at the centre of the development area in Area 16. It will serve the future population as well as the catchment on the west bank of the river and east of Hoi Wong Road.
	9.3.2 The station design concept is based on the principal that it will be built on Day-1 and although the planning of Area 16 is not confirmed at this moment, the future entrance designs shall need to be developed in conjunction with the property dev...
	9.3.3 The A16 Station is envisaged as a two-level  station with a side platform arrangement and at-grade concourse. It will also have two siding tracks located on either side of the station.
	9.3.4 As noted above, the A16 Station will be combined with property development and there will be noise sensitive receivers close to the station which will require different noise mitigation measures to shield the noise. These will likely require bot...
	9.3.5 Similar to the TMS Station, to help unify the overall appearance, a strip of green roof will run the entire length of the station. This roof strip will punctuated by skylights, which will be designed to maximise daylight and create a bright and ...
	9.3.6 In order to tie in with the West Rail stations, a fully enclosed platform and concourse with air-condition will be adopted.

	9.4 Station Layout and Configuration
	9.4.1 The A16 Station is envisaged to be a two-level station, with some plant rooms and entrances at ground level, a concourse area and side platforms on the first level.  Indicative station layout is shown on drawings Figures 9.2 to 9.5.  Station siz...
	9.4.2 The concourse level is similar to that for the typical station with most of the E&M and BoH facilities positioned at the two ends of the station. This arrangement permits free passenger flow between the paid and unpaid concourse areas, Figure 9....
	9.4.3 The platforms will be 200m long (for EWL 8-car trains) and a minimum width with clear dimensions of 3.0m to an obstruction longer than 2m. Columns are provided in a symmetrical arrangement at either side of the vertical circulation elements to s...
	9.4.4 Although it has been possible to locate some of plantrooms at the two ends of the platforms, as a consequence of the strategy to provide a fully enclosed air-conditioned station, there has been an increase to the required area for Chiller Plant ...
	9.4.5 Currently four entrances have been provided at ground level, see Figure 9.2 and Exhibit 9.3. The entrance configuration will be reviewed when details of the adjacent future property developments are available.
	9.4.6 The roof design concept is similar to the TMS Station. The roof design comprises of green roof, skylight, lightweight insulated metal roof and wall cladding and smoke vents distributed over the 350m length by 35m width of the station.  These ele...

	9.5 Station Building Services
	9.5.1 The Building Services design principal and provision at A16 Station are basically very similar to those at TMS Station.
	9.5.2 The station will be air-conditioned so space for Chiller Plant has been provided. The majority of the major E&M plant rooms are located on concourse level within the BoH concourse area and some E&M equipment is on ground level (i.e. HV and tract...
	9.5.3 The preliminary System-wide E&M plant rooms, Station Building Services plant room schedule is attached in Appendix G.

	9.6 Stabling Sidings
	9.6.1 If A16 Station is to be constructed, there will be a need to provide two stabling sidings along the TMS alignment. The design options for the stabling have been evaluated in the Interim Stage.
	9.6.2 The recommended arrangement for the stabling sidings is to locate them adjacent to the new station in Area 16 (refer to Figures 9.3 to 9.5).  The train stabling and maintenance strategy has been earlier discussed in Chapter 4 – Railway Operation...
	9.6.3 If the Modified RDS Scheme is adopted, as noted earlier, there would be no stabling sidings.

	9.7 Feeder Station
	9.7.1 According to System-wide E&M requirement, Feeder Station is required to support the System-wide requirements for the extension to TMS. It has been amalgamated with the A16 Station under the Proposed Scheme.  However, a stand-alone Feeder Station...
	9.7.2 The preliminary System-wide E&M plant room schedule and the associated Station Building Services plant room schedule for the Feeder Station is attached in Appendix H.

	9.8 Station Fire Engineering
	9.8.1 Similar to the TMS Station, at least one DEE and one SEE shall be required to allow fireman’s access from ground level to the platform. Parking spaces for seven numbers of 12m long fire appliances shall also be provided near the DEE and SEE. A d...
	9.8.2 A fireman’s lift shall be provided as the station as the height from the ground level exceeds 15m. Every part of the station shall be within 60m distance from the door of the lobby to the fireman’s lift.
	9.8.3 As this is a side platform station, fireman’s lift and stair located are proposed on the periphery of the station as shown in Figures 9.6 and 9.7. There is no need to transfer at concourse level as in the case of TMS Station.
	9.8.4 In the TMS Scheme is adopted,  EAPs will be required along the viaduct at not more than 1km intervals and shall be provided in the form of fireman’s staircases and a fireman’s lift,  if the viaduct is more than 15m above ground level.  Requireme...

	9.9 Engineering and Construction
	9.9.1 The ground composition is described in more detail in Chapter 13.  The ground in Area 16 is generally composed of a layer of fill underlain by the Marine Deposit and in-situ materials derived from volcanic rocks.  Fill is typically described as ...
	9.9.2 The bedrock is typically composed of volcanic rocks of strong, moderately decomposed or better, coarse volcanic rocks typically recorded at around -40mPD to -20mPD. Based on limited GI data, rockhead depression and fault have been identified in ...
	9.9.3 As the proposed station and alignment are located close to the sea and Tuen Mun River Channel, the groundwater level in the vicinity is expected to be influenced by the tide levels with the highest extreme sea level is +3.4mPD for a 100 years re...
	9.9.4 The structural form of the station is a conventional reinforced concrete structure with beam, slab and column and construction will also follow a conventional approach. The structural frame is supported by a column grid spaced at about 12m centr...
	9.9.5 The construction of the station will follow a conventional approach with the construction of the piles, pile caps, followed by the substructure.  On completion of the main station structure, architectural works, track and E&M plant installation ...
	9.9.6 The critical factor for the construction of the A16 Station is the reprovisioning of the existing Tuen Mun Swimming Pool to elsewhere before the existing swimming pool facility can be demolished and construction of the A16 Station can commence.
	9.9.7 Construction access to the station and viaducts will be via Tuen Yee Road. No major traffic management measures are envisaged to be necessary for this construction, although it may be necessary to provide additional access route to the East bank...

	9.10 Traffic Impact and Utilities
	9.10.1 As the proposed A16 Station at Area 16 does not generally impact the existing roads and footpaths in the site vicinity, the traffic impact of the proposed A16 Station is considered minimal in both construction and operational stages.
	9.10.2 No significant TTMS measures are envisaged.
	9.10.3 No permanent traffic management measures are envisaged.
	9.10.4 Generally, the site of the A16 Station is unlikely to be impacted by too many major utilities as it is the former site of the Tuen Mun Swimming Pool. However, a number of large utilities have been identified in the vicinity of the station footp...
	9.10.5 The station and viaduct foundations will require local diversions of 132 kV electric cables and other utilities such as the HKT cables will be required in Tung Yee Road.
	9.10.6 Potential impacts to the stormwater and sewer pipies, and high voltage 132kV electric cables need to be further considered with the planning of the A16 Station and potential property development site.

	9.11 Environmental
	9.11.1 The environmental considerations in particular the rail noise and mitigation measures are presented in Chapter 14 – Environmental.
	9.11.2 A noise assessment has predicted exceedance of 1 to 19 dB(A) without any mitigation measures.  To address the predicted noise exceedance, full noise enclosures are required over the length of the station up to an including where the turnouts ar...

	9.12 Advance Works
	9.12.1 It may be possible to include the Tuen Mun Swimming Pool reprovisioning as an Advance Works package as it must be relocated before the existing swimming pool facility can be demolished.  This activity lies on the critical path for the construct...

	9.13 Reprovisioning of the Tuen Mun Swimming Pool
	9.13.1 The proposed location of the A16 Station will require the reprovisioning of the Tuen Mun Swimming Pool to another area in Tuen Mun. Options have been explored in Interim Stage and recorded in Interim Report.
	9.13.2 The latest proposal is to relocate the Tuen Mun Swimming Pool to the southern part of the Area 16 site in a combined Sports Complex with the Sports Ground and Open Space facilities as shown in Exhibit 9.2. More details are provided in Chapter 1...

	9.14 Land
	9.14.1 Work sites and work areas will be on Government Land are shown on Figure 16.1, and includes Hoi Wong Road Garden (GLA TM416) and the Open carpark site (STT No. MX 12009) which is proposed to be used as a site office and storage of materials.
	9.14.2 A barging point (GLA-TTM 623 (TGLA) has been identified on a temporary storage site located on Hoi Wong Road and Hoi Wah Road for temporary occupation throughout the duration of the TMS Project.  This barging point will be re-instated to pre-co...

	9.15 Programme Overview
	9.15.1 As discussed earlier, the construction of the station will be part of the Proposed Scheme. The construction programme must allow for the reprovisioning of the Tuen Mun Swimming Pool before the demolition of the existing swimming pool site. This...
	9.15.2 Programme interfaces and further programming issues are discussed in a separate, Working Paper – Preliminary Construction Programme.

	9.16 Future Design Direction and Initiatives
	9.16.1 The A16 Station has an important role as a centre of development in Area 16 and part of the Proposed Scheme. It will serve the catchment on the west bank of the river, east of Hoi Wong Road and the new population in Area 16.
	9.16.2 The station is elevated with a side platform arrangement. Stabling sidings are located on the outer edge of the station. The structural form of the station is a conventional RC structure with beam, slab and column and construction will also fol...
	9.16.3 It is currently assumed that the reprovisioning of the swimming pool is part of a combined “Optimised Sports Complex” with the Sports Ground and Open Space facilities on the southern side of the site.
	9.16.4 The next stage of design should address the following:
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	10 VIADUCTS
	10.1 Introduction
	10.1.1 The railway is carried on viaduct for about 2.4km from the existing overrun at TUM Station to TMS Station running parallel to the east embankment of the Tuen Mun River Channel passing the land area in Area 16 before crossing the main channel to...

	10.2 West Rail Viaducts
	10.2.1 Existing West Rail viaducts are post-tensioned, concrete box girders, each supporting one track, fabricated as pre-cast (match-cast) segments, 2.5m long, varying between 2.5m and 5.5m deep, depending upon the span (maximum 80m).
	10.2.2 The Engineer’s design was modified by re-positioning box girder webs directly under rails: modelling demonstrated that noise emissions from flexing of the ‘box flange-rail deck’ system were thereby reduced.
	10.2.3 At a standard pier, two pairs of leaf columns [four columns in all] spring from a pile cap connecting a pair of [usually] bored piles. The viaduct segment over each leaf column was pre-cast with a box-out at its base: after segment erection, re...
	10.2.4 Rigid connections were similarly made at T-column and portal frame piers. The beneficial effect of rigid box girder/column connections is the elimination of bearings for the entire viaduct.
	10.2.5 The contractor’s design focussed on reducing viaduct weight (hence, cost of segments: cost of temporary support): a reduction of 27% in material has been claimed for the design change.
	10.2.6 Reducing the mass of structural components increases their noise radiation capability: the re-location of the box girder webs directly under the rails to reduce structural noise emissions was an essential component of the strategy to reduce via...
	10.2.7 As-built drawings of the West Rail viaducts are shown in Exhibit 10.1 and Appendix K.

	10.3 TMS Viaduct Structural Form
	10.3.1 The  structural  form  of  the  viaducts  is  a  major  component  on  the  visual  character  of  the alignment.  The  form  factor of  TMS  Extension  viaduct  in  the  environs  along  Tuen  Mun  River Channel is considered more important th...
	10.3.2 At the same time, noise sensitive receivers are, generally, further away from the viaduct alignment than at the stations [and the Acceptable Noise Level (ANL) value is higher than for the existing railway]. This of course will change when the f...
	10.3.3 At the VE Workshop held on the 5 May 2016, there was a debate on whether to adopt the  existing West Rail viaduct form factor which was bulky in appearance or adopt a shallower form factor with slim sections resembling those of South Island Lin...
	10.3.4 The typical structural form of the viaduct is envisaged to be a single concrete box girder of 35m span length, which offers a reasonable compromise between pier spacing and structural depth. Each structural unit will be continuous post-tensione...
	10.3.5 The viaduct crossing the Tuen Mun River Channel has larger spans to reduce the number of piers in the river and minimise the hydraulic impact and head loss. The main span across the main channel is 70m while the two side spans are 50m in length.
	10.3.6 Both balanced cantilever approach to increase the viaduct span or overhead gantry method (which is used for the typical standard span erection) can be adopted for the long span erection.
	10.3.7 Clearances to vehicles and structures below were also considered in the development of the alignment.
	10.3.8 The inclusion of regular expansion joints in the track-form generates wheel/rail noise, but this can be reduced by consideration of the rail-structure interface.  It is proposed to provide a M.J. at every third span for the typical viaduct sect...
	10.3.9 The articulation of the viaduct structures is subject to the constraints occurring in different locations. For the viaducts adjacent to the station, approach, turnout and crossover locations, road junctions, existing footbridges, drainage outfa...
	10.3.10 Rail movement joints over structural M.J.s are very likely to be installed in the vicinity of turnouts, where rail distortion must be more tightly controlled. The effect of the inevitable increase in noise emissions at the turnouts required fo...
	10.3.11 The support piers and foundations have been located as far as practical in areas where there is sufficient clearances to existing structures, roads and to minimise utility diversion works during construction.  The viaduct piers typically have ...
	10.3.12 The foundation works in the river channel will generally be conducted in the dry season, although wet season working has been considered. Foundation/piers situated in the river channel will be constructed in a marine cofferdam from temporary s...
	10.3.13 The viaduct section between TUM Station and Area 16 (near Footbridge (NF314) opposite Glorious Garden) is approximately 1300m in length. The alignment starts from the end of the overrun tracks at TUM Station. The two single tracks merge shortl...
	10.3.14 The major constraints to the viaduct in this section are:
	10.3.15 For the section between TUM Station and Yau Oi Estate, a standard span length of 35m has been adopted, except over Wong Chu Road where the span will need to increase to 45m to span over the existing road. The span arrangement is shown in Figur...
	10.3.16 The viaduct is integrated with the portal frame structure from TUM Station for the initial five spans before converging into a single twin track viaduct. The twin viaduct structure will be integrated with the cross beam supported on a single p...
	10.3.17 Based on the preliminary geotechnical information, piles may be founded on bedrock varying from 35m below ground near TUM Station to over 40m in areas near to Area 16.
	10.3.18 In the Proposed Scheme, the intermediate station is a side platform station and occupies the site of the Tuen Mun Swimming Pool.
	10.3.19 The structural form of the station is a conventional reinforced concrete structure with beam, slab  and  column  and  construction  will  also follow  a  conventional  approach. The structural frame is supported by a column grid spaced at abou...
	10.3.20 At the interface with the station, a common pier between viaduct and station is proposed to reduce the footprint of the structure. Bridge bearings will be provided on one side of the pier to support the viaduct end span and integral corbel wil...
	10.3.21 If the Modified RDS Scheme is adopted, the viaduct would continue in the river channel instead of the land section in Area 16. Typical span length would be 35m and built by pre-cast segmental construction. In the Modified RDS Scheme, the addit...
	10.3.22 The viaduct section for the main channel crossing is about 300m in length. As noted earlier, the main span is approximately 70m in length and the two side spans are approximately 50m in length. The viaduct arrangement of this section is shown ...
	10.3.23 The major constraints to the viaducts are as follows:
	10.3.24 The main channel crossing will adopt long span post-tension box viaduct with the main span of 70m and two side spans of 50m with haunch section at support to reduce the total number of piers in the river. The structural depth of bridge deck wi...
	10.3.25 The viaduct section from Wu Shan Recreation Playground to the end of the overrun at TMS Station is about 695m in length. After crossing the main channel, the viaducts pass over Wu Shan Recreation Playground and the major road junction of Wu Sh...
	10.3.26 The alignment is generally flat with a 0.3% gradient introduced at the crossover area in front of the station with sufficient vertical clearance to Wu Shan Road/ Wu Shan Road and the existing footbridge (NF100 & NF100A). Two existing footbridg...
	10.3.27 The major constraints to the viaducts are:
	10.3.28 Typical span length of 35m is proposed for the viaduct structures from Wu Shan Recreation Playground to the Wu Shan Road/Wu King Road junction. The exceptions to this are the viaduct structures over the Wu Shan Road/Wu King Road junction and w...
	10.3.29 The wide bridge deck for the crossover may make precast construction more difficult and traditional cast in-situ beam and slab for the deck is proposed. The bridge deck will be supported monolithically to the portal frame/pier to minimise long...
	10.3.30 Bored pile foundations should be feasible for most of the piers. However, workspace is limited along Wu Shan Road and at the Wu Shan Road/Wu King Road junction where the use of the large piling plant for bored piling may not be viable due to l...
	10.3.31 Based on the preliminary geotechnical information, the piles will be founded on bedrock and vary from 35m below ground near Wu Shan Recreation Playground to 50m below ground at the overrun track.

	10.4 Geotechnical
	10.4.1 The geological conditions along the proposed viaduct and station alignment were reviewed based on the geological information from the below documents. More details are provided in Chapter 13 – Geotechnical. Figures 13.2 and 13.3 show the geolog...
	10.4.2 Based on the available records, the following key geological/ geotechnical issues have been identified:
	10.4.3 Due to the uncertainties on the rockhead level, extent of inferred faults and metasedimentary/ andesite rock extent, it is recommended to carry out additional ground investigation along the proposed alignment in order to facilitate design and c...

	10.5 Construction Methods
	10.5.1 The viaduct design must be simple and lend itself to repetitious mass production techniques such as moving forms.  Detailing should allow prefabrication or pre-casting wherever appropriate. The proposed compact section of the viaduct structure ...
	10.5.2 Alternatively, it is possible that the segment casting yard could be considered in Area 16 site, however, this would be subject to land availability at the time of construction.
	10.5.3 The viaducts over the land section could be constructed precast segmental construction or by in-situ methods using formwork if access along the viaduct is available.
	10.5.4 To facilitate the speedy construction demanded by the programme any foundations must be simple and quick to construct, even to the extent of sacrificing economy for speed. On land, the foundations will be constructed using conventional methods ...
	10.5.5 The construction of the viaduct foundations will present a variety of problems given the restricted access and numerous and varied constraints along the river bank. The foundation and pier construction in Tuen Mun River Channel will be subjecte...
	10.5.6 For the construction of the foundations and piers near the embankment, it is proposed to adopt conventional temporary reclamation platform (up to +2.5mPD) for pile and pile cap construction for both the wet and dry season. The reclamation platf...
	Exhibit 10.3 Viaduct Construction in Tuen Mun River Channel
	10.5.7 At this earlier stage, the extent of filling works in the river channel cannot be confirmed without detailed drainage assessment. Nevertheless, an envisaged construction sequence has been developed in order to estimate the programme duration fo...
	Exhibit 10.4 Temporary Reclamation in Tuen Mun River Channel
	10.5.8 Pre-cast concrete segmental construction is envisaged for this section with the pre-cast concrete segments constructed off-site, and transported to site by barge, then by road transport to the storage or erection location.  Each span is formed ...
	10.5.9 South of Wong Chu Road, the viaducts on the approaches to the A16 Station will be constructed in-situ, and of similar construction form to the station.
	10.5.10 Construction access from the barging point to the work site along the viaduct alignment is shown via Hoi Wing Road, Pui To Road and Tin Hau Road (see Exhibit 10.5 – Route A, B and C).  These routes are all applicable for vehicles which are les...
	10.5.11 From Hoi Tin Road, it is proposed to have two TABs to cross the river channel to the east bank (see Exhibit 10.4).
	10.5.12 For the construction of the foundation near the shoreline, the use of conventional temporary reclamation platform for pile and pile cap construction is envisaged.  However, for the construction of the foundation and pier in the middle of the c...
	10.5.13 The structural form of the viaduct at the main channel crossing favours in-situ segmental construction with adjustable formwork for the variations in segment depth required at differing positions between the piers of the main span and side spa...
	10.5.14 Controlled access for plant, materials and labour from both sides of the river channel should be provided for construction of main viaduct crossing.
	10.5.15 Bored piles are envisaged for the foundation supports, although with limited work space along Wu King Road, alternative foundations such as H-piles may need to be adopted.
	10.5.16 For the viaduct section between Wu Shan Recreation Playground to the road junction of Wu Shan Road/Wu King road, could be either constructed using precast segmental or in-situ construction methods.
	10.5.17 The viaduct structures on the approach to the station (i.e. at the crossover) will be of a similar structural form to the station and will be constructed in-situ. Falsework across Wu Shan Road/Wu King Road is required in order to maintain vehi...
	10.5.18 Construction access to the work site along the viaduct alignment will be provided at Wu Shan Road, Hoi Wong Road and Wu King Road.

	10.6 Future Design Direction and Initiatives
	10.6.1 The structural form of the viaducts have a major influence on the visual impact of this part of the route. It presents an opportunity to develop a more attractive design, more in keeping with its particular surroundings than massive, concrete s...
	10.6.2 Typical spans are 35m length, with local exceptions where the viaduct need to passes over a road bridge, etc.  A structural span of 35m offers a reasonable compromise between column spacing and structural depth.
	10.6.3 The span lengths across the main channel have been maximised to reduce the number of support piers in the river.  The main span is approximately 70m in length and the two side spans are approximately 50m in length. The structural form can be re...
	10.6.4 The support piers of the TMS Extension follow the Tuen Mun River Channel and will partial obstruct the river flow and cause head loss. The construction of the foundations/piers in the river channel will require working platforms from which pile...
	10.6.5 The next stage of design should address the following:
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	11 ANCILLARY BUILDING
	11.1 TMS Feeder Station
	11.1.1 Based on System-wide E&M requirement, a TMS Feeder Station is required to support the System-wide requirements for the TMS Extension.
	11.1.2 In the Proposed Scheme, the Feeder Station has been amalgamated with the A16 Station. The station has included the rooms for the CLP 132/25kV traction transformer, System-wide and Building Services plant rooms.  The SoA for the A16 Station is c...
	11.1.3 Whilst in the Modified RDS Scheme, a stand-alone Feeder Station is required and is described below.  The SoA for the separate Feeder Station is contained in Appendix H.
	11.1.4 The Feeder Station in the Modified RDS Scheme is proposed to be located STT open carpark site in Area 16. The location has been selected based on the following considerations:
	11.1.5 The Feeder Station in the Modified RDS Scheme is envisaged to be a two-storey building based on room requirements in the preliminary SoA for the System-wide E&M plant rooms and associated Building Services plant rooms.
	11.1.6 The footprint of the Feeder Station is approximately 55 m x 16 m.
	11.1.7 The Feeder Station is proposed to be co-located with the EAP to minimise land take and will include access and parking for FSD vehicles.  The proposed layout of the Feeder Station compound is shown in Figures 11.1 and 11.3.
	11.1.8 This section summarises the building services system for the proposed Feeder Station.
	11.1.9 Preliminary cooling load estimation for the Feeder Station is around 80TR. DX type air conditioners and mechanical ventilation systems are proposed in the plant rooms as per the NWDSM and CLP Code of Practice.
	11.1.10 The Feeder Station is equipped with necessary equipment including circuit breakers for receiving the traction power supply from CLP substation and distributing it via outgoing feeders to the OHL System at 25kV, single-phase, 50Hz. It comprises...
	11.1.11 Fire Services provisions have been provided in accordance with the NWDSM, relevant FSS and FSD requirements.  System includes fire hydrant and hose reel system, automatic fire alarm and detection system, automatic sprinkler systems and water s...
	11.1.12 Fresh water, flushing water and cleansing water will be brought into the building. Storm water, waste water and foul water will be collected and discharge by gravity pipework as far as practical. Sump pumps will be introduced as necessary.
	11.1.13 The base slab is envisaged to be 1,000mm thick and will generally rest on grade and supported by H-piles in the form of pre-bored socket steel H-piles.
	11.1.14 The above ground structure is an assemblage of column/wall-beam moment resisting frames rigidly connected and tied together with an infinite stiff in-plane slab diaphragm to resist the lateral loads induced by wind and seismic forces.
	11.1.15 The architectural treatment will be reviewed and studied in the future design stage. Whilst it is important for a consistent design approach to be employed for all ancillary buildings the design of Feeder Station should be of particular higher...
	11.1.16 A common architectural concept and the language of material should be used for TMS Extension. As this building may be viewed from the top most of the time, the building should be covered with a green roof.  The green roof could be an ‘extensiv...

	11.2 Emergency Access Point (EAP)
	11.2.1 To comply with the latest “Guidelines on Formulation of Fire Safety Requirements for New Railway Infrastructures” issued by FSD in 2016 (hereafter called the FSD’s Guidelines), EAPs are required along the viaduct at not more than 1km intervals ...
	11.2.2 Under the Proposed Scheme, the MoA provisions at A16 Station and TMS Station will permit emergency access to track level at interval less than 1 km, and therefore no additional EAPs are required along the viaducts.
	11.2.3 In the Modified RDS Scheme, two EAPs will be required for operation due to the separation between TUM Station and TMS Station is slightly over 2 km as shown in Figure 11.3.
	11.2.4 Exhibit 11.1 shows a typical arrangement of the EAP. With due considerations of the site constraints including accessibility by fire appliances, one of the proposed EAPs is located at Tuen Mun Park (EAP No. 1) whilst EAP No. 2 is proposed in Ar...
	11.2.5 As the proposed viaducts are not over 15m in height at the EAPs, a fireman’s lift is unlikely to be required.
	11.2.6 The EAP facility will also need to provide FSD access to the viaducts.  There is a requirement for a 7.3m wide EVA, together with adequate parking for 7 numbers of 12m long fire appliances of fire and turning space at ground level for emergency...
	11.2.7 A typical arrangement of the EAP near to Yau Oi Estate is shown in Exhibit 11.2.
	11.2.8 Based on the provision as set out in FSS for West Rail Trackside Infrastructure and Services, one standard street fire hydrant shall be provided at each EAP within 30m of the fire series inlet.
	11.2.9 For each elevated section (viaduct) EAP, a fire services inlet shall be provided at street/ground level, located adjacent to the emergency access stairway.  A dry standpipe riser shall ascend from the fire series inlet to the viaduct level and ...



	Final Report_Chapter 12 Reprovisioning Works_May 2018
	12 REprovisioning Works
	12.1 Introduction
	12.1.1 In the Proposed Scheme, the railway alignment passes over the Tuen Mun Swimming Pool and the Tuen Mun Safety Town and both facilities will need to be demolished and reprovisioned in order to facilitate the railway construction works.
	12.1.2 In the Modified RDS Scheme, the alignment avoids the Tuen Mun Swimming Pool as it runs along in the channel but passes over the Tuen Mun Safety Town requiring its reprovisioning similar to the Proposed Scheme. Therefore, the subsequent discussi...
	12.1.3 Over the years, the Corporation has undertaken reprovisioning works on a number of swimming pool facilities including the Kennedy Town Swimming Pool under the West Island Line (WIL) Project and the Wan Chai Sport Indoor Games Hall and Training ...

	12.2 Tuen Mun Swimming Pool Reprovisioning Works
	12.2.1 Tuen Mun Swimming Pool, opened in 1986, is located at Hoi Wong Road in Government Allocated Land (Lot No. GLA-TM 47) of about 3 hectares.  It is operated and managed by the LCSD. To facilitate the railway construction, this facility will need t...
	12.2.2 The existing Tuen Mun Swimming Pool complex comprises of 7 pools and a 700-seat spectator stand.  All the pools are outdoor.  A few reprovisioning sites have been identified during the Interim Stage and are briefly discussed below.
	12.2.3 The proposed reprovisioning pool facility is proposed to adopt a more compact design and require a site area of around 1 hectare with enhancement to the facilities which include indoor heated pool.
	12.2.4 A number of possible reprovisioning options have been explored for the Tuen Mun Swimming Pool. They include sites in:
	12.2.5 Area 45 covers an area of 9.9 hectares as shown in Exhibit 12.1 and is located between Lung Fu Road on the west and Lung Mun Road on the east. To the north, is the Tuen Mun Golf Centre which occupies an area of 4.85 hectares and the Tuen Mun Pu...
	12.2.6 There is a horse riding trail which extends from the horse riding school. A small parcel of private land is located within Area 45 and there are plans to turn it into a holiday camp. The Area 45 site is large enough for the reprovisioning of th...
	12.2.7 Based on the topographical information from available Ground Investigation (GI) record, Area 45 is very hilly with ground profile varying from approximately +20mPD to +48mPD. The initial assessment of the site concluded that site formation work...
	12.2.8 The Tuen Mun Golf Centre, which was commissioned in 1995, is located on 54 Lung Mun Road. The facility was funded and built by the Hong Kong Jockey Club, and is managed by LCSD. Covering an area of 4.85 hectares, the main facilities of the Golf...
	12.2.9 To minimise the impact on the public driving range which serves more users, one of the possible options is to relocate the swimming pool to the practice green area of the Tuen Mun Golf Centre, which occupies an area of approximately 1 hectare, ...
	12.2.10 Alternatively, it is considered possible to reprovision the swimming pool at the southern portion of Area 16, which is currently used for bus/ car parking and a HKCIC Training Ground under STT.  With due considerations of the railway facilitie...
	12.2.11 Since the location is in proximity to the existing swimming pool, it is considered there would be less public objections due to the minimal impact to existing users. Furthermore, the Tuen Mun Swimming Pool would be upgraded with indoor swimmin...
	12.2.12 Other reprovisioning sites being explored include the open storage site at the end of Hoi Wah Road together with a portion of the adjacent Tuen Mun Public Cargo Handling Area (TMPCHA), forming a site of around 0.9 hectare as shown in Exhibit 1...
	12.2.13 In January 2017, the Policy Address 2017 proposed a Sports Ground and Open Space in Area 16, Tuen Mun, as one of the projects to be launched in the coming five years.   The Policy Address mentions a sports ground, one 11 a-side football pitch ...
	12.2.14 On 26 April 2017, Home Affairs Bureau presented a paper at the Legislative Council Panel on Home Affairs on the pre-construction works for the proposed Sports Ground and Open Space in Area 16, comprising of a number of sporting facilities incl...
	12.2.15 The studies to date have reviewed alternative sites for the swimming pool reprovisioning works. Of the current options, the Tuen Mun Golf Centre and within Area 16 are considered the better options (see Exhibit 2.1).
	12.2.16 After the Policy Address 2017 proposing Sports Ground and Open Space at Area 16 and in order to resolve the land use in both Tuen Mun Golf Centre and at Area 16, two options were studied, the first option, looked at relocating the proposed Spo...
	12.2.17 LCSD, Architectural Services Department (ArchSD), Railway Development Office of Highways Department (RDO) and PlanD were all approached in February and March 2017 to discuss LCSD’s planned sports ground and existing swimming pool facilities at...
	12.2.18 It was discovered that the proposed sports ground should comprise of track and field facilities which comply with the latest International Association of Athletics Federation (IAAF) Category II standards and a warm-up track in a configuration ...
	12.2.19 The operations, management, support rooms and spectator stands were based on the ‘Accommodation Requirement Brief’ of the Area 16 Sports Ground prepared by ArchSD in 2010, which was received from Government after the meeting in March 2017.
	12.2.20 A multi-functional and shared use approach is proposed to maximise design efficiencies for the proposed sports ground, which is primarily used by community on a regular basis as opposed to a dedicated training and competition venue.
	12.2.21 Whilst the current capacity of the Tuen Mun Swimming Pool is around 2,100 to 2,300 people per session, the Tuen Mun Swimming Pool only has outdoor pools. The reprovisioning scheme is based on an all-weather swimming pool, with a minimum capaci...
	12.2.22 The subsequent development of the “Optimised Sport Complex” option in Area 16 is documented separately, in a working paper contained in Appendix D. The conceptual layout of the integrated sports ground and swimming pool is shown in Exhibit 9.2...
	12.2.23 At the time of writing this Final Report, there has been no decision on the Combined Sport Complex and further discussions with LCSD, ArchSD, RDO and PlanD will be required to develop the design and resolve the land issues.

	12.3 Tuen Mun Safety Town
	12.3.1 There are four Road Safety Towns located in North Point, Sau Mau Ping, Shatin and Tuen Mun respectively. Each of them provides a simulated road environment to enhance children's awareness of road safety. They are owned and managed by LCSD and t...
	12.3.2 The Tuen Mun Road Safety Town located at Wu Shan Recreation Playground under Government lot no. NT333 DA will need to be reprovisioned for construction of the viaducts. The site is around 0.3 ha with various facilities such as Park Office, Firs...
	12.3.3 It is proposed to be reprovisioned on a like-to-like basis.
	12.3.4 The Safety Town is proposed to be reprovisioned to the open storage site at Hoi Wong Road, as shown in Exhibit 12.4.  The site is easily accessible by public transport with bus stops located on Hoi Wong Road and the LRT stop serving the Tuen Mu...
	12.3.5 Approvals will need to be sought from LCSD and other relevant Government departments for the reprovisioning of the Tuen Mun Safety Town.
	12.3.6 The Tuen Mun Road Safety Town will need to be reprovisioned before the existing facility can be demolished.
	12.3.7 The architectural treatment will be reviewed and studied at the next stage of the project.
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	13 Geological
	13.1 Background
	13.1.1 The available geological data, geotechnical information in the Geotechnical Information Unit (GIU) as well as relevant in-house records have been collated to compile the current desktop review.  Published information such as the Hong Kong Geolo...
	13.1.2 Searches of the following archives and databases have been undertaken:
	13.1.3 The locations of existing GI stations within 150m to the proposed TMS alignment have been obtained and summarised in Table 13.1 below:
	Table 13.1 Summary of Ground Investigation Records
	Table 13.1 Summary of Ground Investigation Records (Continued)
	Table 13.1 Summary of Ground Investigation Records (Continued)
	Table 13.1 Summary of Ground Investigation Records (Continued)
	13.1.4 The next section summarises the geological and GI along the proposed TMS alignment.

	13.2 Site Conditions
	13.2.1 The proposed alignment runs elevated from the existing TUM Station to an intermediate station in Area 16 and terminating at the new TMS Station in the south, passing predominately over the Tuen Mun River Channel.  The topography of this area is...
	13.2.2 Towards TMS, the alignment passes over the Wu Shan Recreation Park and the urban district of TUM where the topography is typically flat. An existing man-made fill slope, feature No. 5SE-D/F31, with maximum height of 6m and over 145m long is loc...

	13.3 Geology
	13.3.1 According to the published HKGS Maps and available GI records, the solid geology generally include the insitu soils and bed rock of Tuff, Meta-tuff and Tuffite at the areas at the northern portion of the alignment along the Tuen Mun River Chann...
	13.3.2 The site is inferred to be intersected with several rockhead depressions which may be related to fault and jointing. As the rockhead depressions and faults are inferred crossing the site and rockhead are not proven in some of the available GI, ...
	13.3.3 Metasedimentary rocks such as Metasiltstone, Phyllite, and Andesite are found locally near the site, particularly at the overrun section of TMS Station and the Area 16 Station. These rocks may have lower allowable end-bearing capacity than Gran...

	13.4 Geological Profile
	13.4.1 The site is on reclaimed land consisting of sandy fill material which was formed in 1982 (over 30 years). Apart from the area under the existing river training wall, the existing borelogs generally indicate that dredging was not carried out in ...
	13.4.2 Based on available existing borelogs, the geological profiles of Proposed Scheme alignment is illustrated in Figures 13.2 and 13.3 and Appendix Q. The ground along the northern portion of the alignment within the Tuen Mun River Channel generall...
	13.4.3 Fill is typically described as silty coarse, medium and fine Sand from available existing bore hole logs. The base levels of fill range from -7mPD to 0mPD with thickness up to about 11m thick.
	13.4.4 Marine Deposit is typically described as silty Clay and locally as silty Sand with some to occasional shell fragments and is up to 16m thick with base level between -16mPD and -3mPD.
	13.4.5 Alluvium is up to 12m thick and generally comprises of interlayers of silty Clay and clayey Sand with occasional gravels and shell fragments. Layers of Gravel and Cobbles were recorded locally, usually towards the base of Alluvium.
	13.4.6 The top of insitu weathered rock or Saprolite ranges from -21mPD to -6mPD. For the northern portion of the alignment, the material above bedrock generally comprises of weak to moderately weak, highly decomposed (Grade IV) fine to coarse Volcani...
	13.4.7 The bedrock is typically composed of Volcanic rocks of strong, moderately decomposed or better, coarse Volcanic rocks at northern portion, and Granite and Granodiorite with rockhead of strong, moderately decomposed or better, coarse granites at...
	13.4.8 As the proposed stations and alignment are located close to the sea, the groundwater level in the vicinity is expected to be influenced by the tide. With reference to the Port Works Design Manual: Part 1, data from the nearest tide gauge at Lok...

	13.5 Additional GI
	13.5.1 Based on the available GI records, rockhead is not proven in many of the drillholes along the alignment. Also, potential geological structures such as faults are inferred across the site and may induce undulating rockhead. In addition, Metasedi...
	13.5.2 In order to ascertain the pile founding levels and assess the potential settlement issue induced by marine mud, 11 additional GI boreholes along the alignment are recommended. The additional GI serves to investigate the geology model, rockhead,...
	13.5.3 The recommended locations of additional boreholes are shown in Figure 13.7.

	13.6 Summary of Potential Geotechnical Constraints
	13.6.1 Based on the available geological profile inferred from the available records, some key geological/ geotechnical issues have been identified as follows:
	13.6.2 The above constraints shall be further verified when additional GI results are obtained in the next stage of project.
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	14 ENVIRONMENTAL
	14.1 Introduction
	14.1.1 This chapter presents the findings from the PER.  In the PER, the environmental considerations and issues for the various alignments have been reviewed. Preliminary findings and environmental mitigation measures, in particular those related to ...
	14.1.2 The TMS Extension Project is a Designated Project by virtue of Item A.2 “A railway and its associated stations”, Part I, Schedule 2 to the EIAO (Cap. 499).   An EP is required under the EIAO for the construction and operation of the TMS Extensi...

	14.2 Surrounding Environment
	14.2.1 The TMS Extension is located in the southern part of Tuen Mun and extends in a southwardly direction from the existing TUM Station on the WRL to the Tuen Mun Ferry Pier.  The existing environment along the extension is generally urbanised and e...

	14.3 Environmental Consideration for the Proposed TMS Alignment
	14.3.1 The Proposed Scheme alignment upon leaving the existing TUM Station runs along the East bank of Tuen Mun River Channel and avoids crossing the channel twice as in the RDS-2014 conceptual scheme which will minimise the implications to the water ...
	14.3.2 The proposed intermediate station in Area 16 is located on the western boundary of the existing G/IC zone in Tuen Mun Area 16.  It encroaches on the site of Tuen Mun Swimming Pool which will necessitate its reprovisioning. The key environmental...
	14.3.3 The reprovisioning of Tuen Mun Swimming Pool (i.e. to other locations within Area 16) will introduce additional environmental impacts to nearby sensitive receivers during the construction phase. Construction dust and noise issues will need to b...
	14.3.4 At the TMS Station on Wu King Road, environmental implications include operational noise as well visual impacts due to nearby NSRs/VSRs.

	14.4 Key Environmental Issues
	14.4.1 The potential environmental impacts that may arise from the construction and the operation of the TMS Extension are identified in Table 14.1 below.
	Table 14.1  Potential Environmental Issues
	Construction Phase
	14.4.2 The construction of the TMS Extension, in particular earthworks, handling of materials at the barging point and other temporary stockpile areas, and demolition and building works (including those associated with the reprovisioning of the Tuen M...
	14.4.3 Key construction activities anticipated for the TMS Extension include construction of the stations and the temporary reclamation in the channel for the construction of the viaducts.  As noted in Chapter 10, the construction of the viaduct will ...
	14.4.4 The key dust generating construction activities are expected to include placement and removal of fill for the temporary reclamation in the channel, handling of fill/excavated materials and wind erosion of temporary stockpile of loose materials ...
	14.4.5 In view of the nature of the construction works and the limited quantity of excavation, potential dust impacts from the construction of the TMS Extension would be minor.  With the implementation of dust suppression measures stipulated under the...
	14.4.6 As it is envisaged that the works areas along the alignment of the TMS Extension will be limited in size owing to site constraints, the number of diesel-powered construction plant and equipment to be operated simultaneously at any one time woul...
	Noise
	14.4.7 During the construction phase, the use of Powered Mechanical Equipment (PME) for the construction works of the TMS Extension would likely cause potential noise impact on the NSRs located in the vicinity of the proposed works areas.   Constructi...
	14.4.8 Without any mitigation measures, adverse construction noise impacts are anticipated at existing NSRs in close proximity to the proposed alignments and station(s), such as Yau Oi Estate, Islamic Primary School, Wu King Estate and schools near TM...
	14.4.9 A quantitative construction noise impact assessment shall be carried out during the EIA stage to assess the construction noise impacts on the NSRs and to recommend additional specific mitigation measures where exceedance of the construction noi...
	14.4.10 With the implementation of appropriate mitigation measures, adverse noise impacts are not anticipated from the construction works of the TMS Extension.
	Water Quality
	14.4.11 The construction of the viaduct piers would involve some temporary reclamation along the channel.  Cofferdams would be installed for the construction of the piles and pile caps.  The temporary reclamation would be removed after completion of t...
	14.4.12 Apart from the temporary reclamation, construction site runoff and drainage; debris, refuse and liquid spillages; and sewage from the on-site construction workforce would also be potential sources of water quality impacts.
	Waste Management
	14.4.13 Waste generated from the construction of the TMS Extension would include construction and demolition (C&D) materials, general refuse from the onsite workforce, and some chemical wastes from the maintenance of construction plant and equipment. ...
	14.4.14 C&D materials will be generated from both the foundation works and superstructure works. Based on currently available information on the construction methods to be adopted for the TMS Extension, major excavation works are not anticipated. Spoi...
	14.4.15 Standard waste management measures and good site practices for the TMS Extension are presented in Section 14.5. With the implementation of the recommended measures and adoption of these practices, no adverse waste management issue is anticipated.
	Land Contamination
	14.4.16 The southern half of the G/IC zone in Tuen Mun Area 16 is currently occupied by various temporary uses, including bus depots, car parks and construction industry training facility.  It is also the proposed site of the reprovisioned Tuen Mun Sw...
	Marine Sediments
	14.4.17 As part of the TMS Extension would be sited on reclaimed land, marine sediments would likely arise during the construction of foundations for the viaduct piers and the station(s).  The quality of sediments arising from the construction works a...
	Ecology
	14.4.18 The Tuen Mun egretry which supports a small population of Little Egret is located more than 500 m from the northern boundary of the project, as shown in Figure 14.3, and direct impacts on the egretry are not anticipated.  The artificial banks ...
	14.4.19 As the site of the reprovisioning of the Tuen Mun Swimming Pool is located within a developed area, adverse ecological impacts are not anticipated.
	14.4.20 Although no adverse ecological impacts are anticipated, ecological surveys and assessment shall be carried out during the EIA stage to ensure compliance with requirements set out in the EIAO and other relevant legislation.
	14.4.21 To minimise indirect ecological impacts, appropriate mitigation measures (e.g. control of noise and lighting glare) would need to be implemented during the construction phase.
	Landscape and Visual
	14.4.22 Landscape and visual impacts may arise during the construction of the TMS Extension as a result of the removal of existing trees and vegetation, the use of construction equipment, the erection of temporary structures and lighting for the const...
	14.4.23 Based on the proposed alignment, there are three public open spaces that would potentially be affected.  They include Tuen Mun Park, Hoi Wong Road Garden and Tuen Mun Safety Town in Wu Shan Recreational Playground as shown in Figure 14.7.  The...
	14.4.24  A broad-brush tree survey has been carried out to identify tree groups that would be potentially affected by the TMS Extension.  Tree groups identified are shown in Figure 14.7.  Key species found include: Acacia confusa, Araucaria heterophyl...
	14.4.25 In accordance with the EIAO Guidance Note No. 8/2010, the assessment area shall normally include all areas within 500m from the work limit of the Designated Project. Within the assessment area, four (4) Registered OVTs, as shown in Figure 14.6...
	14.4.26 As the alignment is elevated, there will be potential visual impact on the adjacent VSRs during construction including temporary works.
	Cultural Heritage
	14.4.27 The Shek Kok Tsui Site of Archaeological Interest (SoAI) in Tuen Mun Area 45, as shown in Figure 14.4, is located near the existing Wu Shan Recreation Playground and is more than 150 m west of the proposed alignment.  With the large separation...
	14.4.28 The TMS Extension alignment is also located in the vicinity of two built heritage sites, Tin Hau Temple in Tuen Mun Kau Hui and Hung Lau, classified as Grade 1 Historic Building [AM77-0108] in Tuen Mun Area 45. No direct impacts are anticipate...
	Hazard to Life
	14.4.29 A small section of the proposed alignment is located within the 150 m consultation zone (CZ) of the existing Exxon Mobil Estate LPG store in Tuen Mun Area 44, which is a Potentially Hazardous Installation (PHI). The location of the PHI and the...
	14.4.30 For the purpose of the PER, reference to the approved EIA Report of Proposed Joint User Complex and Wholesale Fish Market at Area 44, Tuen Mun (EIAO Register No AEIAR-070/2003).  The predicted individual risk levels range from 1 x 10-6 to 1 x ...
	14.4.31 During the construction phase, the barging operations and construction of the viaduct within the 150 m CZ would likely have implications on the risk levels associated with the PHI as a result of the introduction of construction worker populati...
	Operational Phase
	14.4.32 As electrically powered trains will be operated for the TMS Extension, no atmospheric emissions will arise from the train operations and no air quality issue is envisaged.
	Noise
	14.4.33 Potential impacts on nearby NSRs may arise from the operational rail noise of the TMS Extension, in particular during the night-time period between 2300 to 0700 hours, when the noise criteria is most stringent.  In addition, considerations wou...
	14.4.34 Existing and potential NSRs identified along the alignment are listed in Table 14.2 and shown in Figure 14.2. The location of the NSRs is shown in Exhibits 14.1 and 14.2.
	Table 14.2 Noise Sensitive Receivers
	Note: 1.  There are no indicative/published building layouts available for the potential NSRs in G/IC zone in Area 16 and Wu Shan Recreation Playground. The locations of the assessment points, which have been agreed with MTRCL, are assumed for an indi...
	14.4.35 For the purpose of a conservative assessment in the PER, Area Sensitivity Rating “B” has been assumed for the NSRs near the proposed alignment (refer Figure 14.2) in accordance with the Technical Memorandum on Noise from Places Other than Dome...
	14.4.36 Certain sections of the TMS Extension, e.g. the proposed TMS Station and overrun will be located in close proximity to the existing LRT. The cumulative noise impacts from the TMS Extension and the existing LRT shall need to comply with the rel...
	14.4.37 For assessing the cumulative airborne railway noise impact at the NSRs for which LRT is a dominant source of noise impact, it is considered advisable to adopt an assessment goal of 10 dB(A) lower than the relevant railway noise criteria.  This...
	14.4.38 It is anticipated that noise mitigation measures such as vertical noise barrier, semi-enclosure and full enclosure will be required to alleviate the railway noise impacts on nearby NSRs. The proposed noise mitigation measures for airborne rail...
	Water Quality
	14.4.39 The key source of potential water quality impact during the operation of the TMS Extension will be sewage effluents from the staff and passengers and trade effluents from shops at the station(s).  All effluents and wastewater arising from the ...
	Waste Management
	14.4.40 The key issue with respect to waste is anticipated to be mainly related to the management of general refuse and small amounts of chemical waste generated from the operation of the station(s).  No adverse impacts from operational wastes are exp...
	Land Contamination
	14.4.41 The operation of the railway extension and station(s) would unlikely cause any land contamination, and therefore no environmental concern in this respect is envisaged.
	Marine Sediments
	14.4.42 The operation of the railway extension and station(s) would not touch on any marine sediment, and therefore no environment concern in this respect is envisaged.
	Ecology
	14.4.43 Indirect ecological impacts on the ardeids which use the Tuen Mun River Channel for foraging may arise from the noise, lighting glare and increased human activities associated with the railway operations.   Good management practices will be ad...
	Landscape and Visual
	14.4.44 There would be permanent loss of existing trees and potential impact on existing facilities within public open spaces.
	14.4.45 As the alignment is elevated, potential visual impact on the adjacent VSRs from the above ground structures such as the viaducts, columns and station(s) will be anticipated and design of these physical structures will need to be treated carefu...
	Cultural Heritage
	14.4.46 As the proposed alignment is located more than 150m from the Shek Kok Tsui SoAI, cultural heritage impacts are not anticipated from the operation of the TMS Extension.
	Hazard to Life
	14.4.47 As the TMS Station is not located within the CZ of existing PHIs, the risk levels to operational staff and train passengers is considered minimal.
	14.4.48 Nevertheless, a QRA shall need to be carried out during the EIA stage to confirm that risk levels would be within the acceptable levels in accordance to all relevant guidelines.

	14.5 Environmental Control Measures
	14.5.1 The following environmental measures should be considered in the construction and operation phases of the project.
	Construction Phase
	Construction Dust
	14.5.2 To minimise the construction dust impact, the following dust mitigation measures should be implemented:
	Construction Noise
	14.5.3 Construction noise impacts can be minimised through adoption of good site practice and management, use of quiet plant and adoption of noise barriers/enclosures.  All construction works should be carried out during non-restricted hours (i.e. 070...
	Water Quality
	14.5.4 The following measures are recommended as good site practices to mitigate water quality impact during the construction phase:
	Waste Management
	14.5.5 During the construction stage, standard waste management measures and good site practices should be implemented to manage C&D materials generated from the Project include preparation of a Waste Management Plan, on-site sorting and reuse of C&D ...
	14.5.6 During the operation phase, general refuse should be collected and removed in appropriate covered containers to prevent odour and windblown litter.  Separation of recyclable materials, such as paper and metals, from other waste streams should b...
	Land Contamination
	14.5.7 A Contamination Assessment Plan (CAP) should be prepared and endorsed by EPD.  Prior to the construction works at the areas of concern, site investigations and land contamination assessment should be conducted in accordance with the endorsed CA...
	Marine Sediments
	14.5.8 During the EIA stage, a Sediment Sampling and Testing Plan (SSTP) should be prepared for the purpose of proposing sampling locations, parameters to be analysed in chemical and biological laboratory tests and testing methods. The SSTP should be ...
	14.5.9 ETWB TC(W) No. 34/2002 (or PNAP ADV-21) sets out the procedure for seeking approval to and the management framework for marine disposal of dredged/ excavated sediment.  This Practice Note outlines the requirements to be followed in assessing an...
	Ecology
	14.5.10 No direct ecological impact is anticipated. Possible mitigation measures to reduce the potential indirect ecological impacts include noise, dust, water pollution, glare, etc during the construction phase would include erection of site hoarding...
	14.5.11 It is anticipated that the Tuen Mun River Channel may also be used as foraging habitats by ardeids.  Review of their use along the river channel especially on the upstream usage as compared to the TMS Extension alignment should be conducted in...
	14.5.12 Noise barrier design should be bird-friendly such that barriers/panels are non-transparent to reduce bird collision risk.
	Landscape and Visual
	14.5.13 Preliminary landscape and visual mitigation measures during the construction phase are as follows:
	Cultural heritage
	14.5.14 As no cultural heritage resources have been identified close to the alignment, no direct impacts on the cultural heritage resources are envisaged. The Tin Hau Temple and Hung Lau which have been identified as built heritage features are more t...
	Hazard to Life
	14.5.15 Any mitigation measures to reduce the risk associated with the construction of the TMS Extension, if required, will be developed as part of the QRA to be undertaken during the EIA stage to ensure compliance with the Risk Guidelines.
	Operational Phase
	Railway Noise
	14.5.16 Based on the proposed alignment, it is envisaged that noise mitigation measures will be required to alleviate the operation railway noise at NSRs (i.e. ~20m to 80m) from the alignment.
	14.5.17 It is assumed that some basic noise reduction treatments for the existing West Rail will be adopted for the TMS Extension. These include:
	14.5.18 A preliminary railway noise assessment has been conducted for the purpose of proposing the preliminary noise mitigation design to be adopted for the viaduct and stations. The preliminary result for unmitigated scenario is shown in Table 14.3.
	Table 14.3  Preliminary Railway Noise Assessment for Unmitigated Scenario
	Notes:
	(a) The predicted train noise levels are obtained by summation of airborne rolling noise and air-conditioning noise.
	(b) Refer to Section 14.4.38, the ANLs for the corresponding NSRs would be 65 dB(A) and 55 dB(A) for daytime operation and night-time operation, respectively.
	(c) An assessment criteria of ANL – 10 dB(A) was adopted to account for the cumulative railway noise impact from the existing LRT operation.
	14.5.19 The assessment predicted exceedance of 1 to 19 dB(A) without any mitigation measures.  To address the predicted noise exceedance, reference has been made to the mitigation measures adopted for the existing WRL.  Considering the railway operati...
	14.5.20 It is assumed that the semi-enclosure and full enclosure are capable of providing at least 10 dB(A) and 20 dB(A) of noise screening effect respectively. The predicted noise levels with the implementation of the proposed indicative noise mitiga...
	Table 14.4  Preliminary Railway Noise Assessment for Mitigated Scenario
	Notes:
	(a) The predicted train noise levels are obtained by summation of airborne rolling noise and air-conditioning noise.
	(b) Refer to Section 14.4.38, the ANLs for the corresponding NSRs would be 65 dB(A) and 55 dB(A) for daytime operation and night-time operation, respectively.
	(c) An assessment criteria of ANL – 10 dB(A) was adopted to account for the cumulative railway noise impact from the existing LRT operation.
	14.5.21 With the implementation of the proposed potential noise mitigation measures, adverse impact arising from train operation is not envisaged.
	14.5.22 The above preliminary railway noise assessment and recommendations on mitigation measures are based on the structural design of the viaduct and the track form adopted for the existing WRL.  Particular attention shall be paid to the design for ...
	14.5.23 It should also be noted that the above indicative noise mitigation measures have been proposed based on the best available information at the time of this report. The noise mitigation measures would require further review and refinement at the...
	Fixed Plant Noise
	14.5.24 For fixed noise sources, the following criteria in Table 1A of Annex 5 to EIAO-TM apply:
	14.5.25 The major fixed plant noise source will be the E&M equipment of the station(s).  It is expected that most of the fixed noise sources would be housed within plant rooms, which would be effective in most cases for minimising noise impacts.  If o...
	14.5.26 During the detailed design stage, the maximum allowable Sound Power Level (SWL) will be determined for each fixed plant item or ventilation opening. The maximum allowable SWL should be specified in procurement contract and the suppliers of equ...
	Water Quality
	14.5.27 The key source of potential water quality impact during operational phase will be sewage effluent from the staff, passengers and trade effluents from shops at the station(s).  All effluent and wastewater arising from the TMS Extension should b...
	Cultural heritage
	14.5.28 As no cultural heritage resources have been identified close to the proposed alignment. Operational impacts from the railway are not anticipate and no mitigation measures are considered necessary.
	Hazard to Life
	14.5.29 Mitigation measures to reduce the risk associated with the operation of the TMS Extension, if required, will be developed as part of the QRA to be undertaken during the EIA stage to ensure compliance with the Risk Guidelines.

	14.6 Implications on Existing Environmental Permit
	14.6.1 As the existing overrun tracks at TUM Station will become part of the proposed TMS track alignment, potential alterations to these tracks (e.g. change of track form from ballast track to FST) may not be fully in line with the information presen...

	14.7 Summary
	14.7.1 This chapter has identified noise, landscape and visual impacts, hazard to life and marine sediments to be the key environmental issues that warrants further consideration and investigations in next stage of the project.  Notwithstanding this, ...
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	15 SYSTEMWIDE E&M DESIGN
	15.1 Automatic Fare Collection (AFC)
	15.1.1 For the TMS and Area 16 stations, new AFC and SAMS systems will be provided. The new systems shall be fully interoperable with the existing MTR AFC and SAMS systems.
	15.1.2 Modifications of the existing systems in related to TMS and Area 16 stations are as follows:
	15.1.3 MTR AFC system shall adopt the new Business Rules, payment method and fare products made during this period.
	15.1.4 Main Control System - add MCS I/O interface for the new AFC/SAMS equipment at TMS and Area 16 stations; station AFC and SAMS local LAN provision through MCS.
	15.1.5 MTR Backend / Octopus Central House (CCHS) – enhance the data exchange interface between MTR Backend/CCHS and new AFC equipment, in order to support the respective transaction settlement and revenue reconciliation.
	15.1.6 MTR SAMS Central Computer – enhance to accommodate the SAMS doors of TMS and Area 16 stations.

	15.2 Commercial Telecom Systems
	15.2.1 The Commercial Telecom Systems provides mobile and FTNS services at stations, depot, ancillary buildings and other designated areas and facilities. The systems comprises of the digital transmission system, data network, fibre optic system, comm...
	15.2.2 A DCS will be built for extending the mobile signals from/to the mobile service operators’ equipment and the station TMS and Area 16 stations public areas.
	15.2.3 Not required.
	15.2.4 The systems mainly interface with the station electricity supply system. All the telecom backbone, where required, will be acquired from FTNS service providers for inter-connecting the system at TMS and Area 16 stations from/to outside the rail...

	15.3 Communications Systems
	15.3.1 The Communications System provides sufficient and reliable voice, data and video communication services between stations, Operations Control Centre (OCC), depot, ancillary buildings and other designated areas and facilities.
	15.3.2 The Communications System comprises the following subsystems:
	15.3.3 The technology adopted for the Communications System shall be field proven with past successful application references, open and conform to international standards. The design of the Communications System shall be equipped with sufficient capac...
	15.3.4 The following modifications and upgrading of the existing systems on the EWC is required:

	15.4 Escalators
	15.4.1 Escalators are to be provided at the new stations to facilitate transportation of passengers to different levels.
	15.4.2 Two types of machine-inside-truss (MIT) escalators can be provided, one with the control cubicle located within the escalator truss (Type A) and the other with the control cubicle located outside the truss (Type B).  The MIT (type B) is the pre...
	15.4.3 The balustrade of the escalators will be of stainless steel or composite construction to match with the station environment.  To increase the reliability of the equipment, the handrail will be driven by newel wheel, which is the same design as ...
	15.4.4 During emergency evacuation, it shall be possible to stop escalators from within the SCR/ FCR. The stopping will be smooth and gentle to avoid jerking hazard when remotely stopped. Audio warning message will also be triggered automatically to a...
	15.4.5 Energy saving features will be provided for the escalators with low passenger flow such that the escalators will run at lower speed to reduce unnecessary consumption of energy. Subject to the station layout, the feature will be activated automa...
	15.4.6 For escalator installed at an outdoor environment, or at station entrance, it shall be protected by canopy or other means to avoid total exposure to the weather, proper drainage shall be incorporated to prevent flooding of the lower pit.
	15.4.7 Ride-through device will be provided to allow the escalators to continue its operation in case of power surge and voltage dip up to 200ms. This will reduce tripping hazard of passengers due to sudden stopping of the escalators and save the time...
	15.4.8 No particular provision is required.
	15.4.9 All escalators shall interface with Main Control System to allow remote monitoring of status and the reporting of faults and to automate the display of escalator signs in accordance with the running direction and operating mode.

	15.5 Lifts
	15.5.1 Lifts are to be provided at the new stations and ancillary buildings to facilitate transportation of passengers/station staff/firemen to different levels.
	15.5.2 Machine-room-less arrangement will be adopted for the lifts installed in the stations and entrances with capacity not greater than 1800kg and the travel not exceeding 30m.
	15.5.3 The lifts are defined in accordance with their intended usage as follows:
	15.5.4 Energy management will be in place for the lifts to turn off fan and lighting in the lift after no occupancy for certain period of time.  Power consumption will be reduced as far as possible through the adoption of variable frequency control of...
	15.5.5 Lifts, which are subject to the risk of water flooding or at station entrance, shall be provided with proper drainage system and flood detector inside the lift pits.  Once the flood detector is triggered, the lift shall be homed to its highest ...
	15.5.6 No particular provision is required.
	15.5.7 All lifts shall interface with Main Control System to allow remote monitoring of status and the reporting of faults and to automate the display of lift signs in accordance with operating modes.

	15.6 Main Control System (MCS)
	15.6.1 MCS provides an integrated control system for the operators to control and monitor various E&M systems of the EWC, including:
	15.6.2 The TMS MCS will consist of the following major components:
	15.6.3 The Group Station Control strategy will be adopted for the EWC stations:
	15.6.4 Modifications of the existing systems are required as follows:
	15.6.5 The TMS MCS will interface with various E&M systems at the new section for TMS and will also interface with the abovementioned existing EWC systems to facilitate line-wide operation of EWC.

	15.7 Overhead Line System
	15.7.1 25kV auto tensioned Overhead Catenary System (OCS) will be adopted for the viaduct section (including mainline and stabling sidings), the above ground new stations (TMS and Area 16) and the connections between the TUM Station overrun and the ne...
	15.7.2 The minimum contact wire height above the finished rail level for the elevated section will be 5.3m.
	15.7.3 All the OHL infeed and by-pass isolators will be remotely controlled and their status will be monitored in OCC.
	15.7.4 Surge arrestors will be installed at the infeed isolators at elevated section.
	15.7.5 Where noise barriers are installed on some parts of viaduct, OHL supports will be integrated with noise barriers as far as possible so as to reduce the number of support structures to be installed.
	15.7.6 Modification of existing OHL supports at the TUM Station overrun to suit the new alignment for the connections to TMS new tracks.
	15.7.7 Coordination with Operations for the design and installation of the OHL tension runs for the connections between the new TMS tracks and the existing tracks of TUM Station overrun.
	15.7.8 Civil to provide the following:
	15.7.9 Interface with MCS to incorporate the required control and monitoring points for the OHL motorised isolators at mainline.

	15.8 Platform Screen Doors (PSDs)
	15.8.1 PSDs will be provided in the new stations. PSD operational requirement include:
	15.8.2 No particular provision is required.
	15.8.3 PSD will interface with:

	15.9 Power Supply System
	15.9.1 25kV AC Traction Power Supply System:
	15.9.2 25kV AC Traction Power Supply System
	15.9.3 Civil to provide cable trenches, cable ducts and cable containment for laying 25kV traction cables and traction return cables from the new Feeder Station to the TMS Extension.
	15.9.4 Negotiation with CLP to provide dual 11kV supplies and associated 11kV/0.38kV transformers for each station is required.
	15.9.5 Negotiation with CLP to provide one 132kV/25kV traction transformer and the associated 132kV circuit for the new Feeder Station is required.

	15.10 Signalling System
	15.10.1 Existing SCL-EWC Signalling System will be extended to cover the new stations up to TMS Station. In this Signalling System, inductive loop cable will be installed in the middle of the four foot area so that continuous train-track communication...
	15.10.2 Upgrading of the existing SCL-EWC Signalling System is required in order to accommodate the additional Vehicle Control Centre (VCC) in the system. By adopting the new VCC, new VCC boundary between VCC4 and new VCC is needed. The existing Syste...
	15.10.3 No new interface issue can be forecasted. Existing interface with the interface systems such as PSD/ APG, MCS, Communications, Radio, Rolling Stock, Permanent Service, Building Service, PIDS, PA, OHL, MIMIC, etc. will be maintained.

	15.11 Trackside Auxiliaries
	15.11.1 Trackside Auxiliaries will include:
	15.11.2 Trackside Services are fed from the two ends of the adjoined stations.
	15.11.3 Upgrade or modification may be required in the existing trackside electrical and fire services system to cater the TMS Extension.
	15.11.4 There are interface issues at existing TUM. These include:

	15.12 Tunnel Environmental Control System
	15.12.1 For viaducts, viaducts with semi-enclosed noise barriers and stations with open trackways, natural ventilation and smoke dispersal will be adopted. For viaducts with full noise enclosure, ventilators may be provided for smoke dispersal of trai...
	15.12.2 Subject to further design development, no dynamic smoke extraction shall be provided at this moment.

	15.13 Rolling Stock
	15.13.1 The passenger trains to be operated on TMS Extension shall be same as the EWC passenger trains.
	15.13.2 No particular provision is required.
	15.13.3 Design of interfacing systems such as Signalling, OHL, trackwork, PSD, etc. shall be compatible with the EWC passenger trains.
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	16 LAND ACQUISITION AND RELATED ISSUES
	16.1 General
	16.1.1 Land required for the construction and operation of the TMS Extension has been identified for the Proposed Scheme and Modified RDS Scheme and shown in Figures 16.1 and 16.2 respectively.  Discussions will be required with Government during the ...

	16.2 Gazetting
	16.2.1 The land required for the TMS Extension will be acquired under the provisions of the Railways Ordinance (Cap 519).  The provisions of the Railways Ordinance will be applied in all respects to any private land resumption, creation of easement an...

	16.3 Land Requirement
	16.3.1 Lands used for a new railway line can be classified into two types, i.e. one is named by LandsD as Works Site, where the permanent railway facilities, e.g. stations, ancillary buildings, tunnels, viaducts, etc., will be built; and the other is ...
	16.3.2 Lands used for Works Area will be returned to Government when the railway project is completed. However, only part of the lands for Works Site will be returned to Government upon project completion, i.e. the lands that are not occupied by the r...
	16.3.3 The majority of land required for the Proposed Scheme is located on Government land. In the northern section, the viaducts run from the end of the existing overruns at TUM Station along the east bank of Tuen Mun River Channel to Area 16 where t...
	16.3.4 The land required for the Modified RDS Scheme is similar but less than the Proposed Scheme as the viaducts are mainly located in the river channel in Area 16.
	16.3.5 Nominal rents are assumed for Works Sites.  For Works Areas, standard tenancy fees will be assumed for land cost estimate.
	16.3.6 Based on preliminary estimates, the Works Areas, Work Sites and Barging Points as listed in Table 16.1 and Table 16.2 will be required to facilitate the construction of Proposed Scheme and the Modified RDS Scheme respectively.
	16.3.7 The land requirement plans for the Proposed Scheme and the Modified RDS Scheme showing sites and site boundaries that may be affected by construction is shown on Figures 16.1 and 16.2 respectively.  Additional work sites along the promenade of ...

	16.4 Permanent Land Requirement
	16.4.1 Permanent land will need to be acquired for the permanent works such as viaducts, stations, entrances etc. This land will be included in the Running Line Lease and will be retained permanently for operational purposes.  The boundaries of the pe...
	16.4.2 The proposed TMS Station entrances on the north side of Wu King Road will replace the existing HyD footbridge staircases and ramps, which currently extend over the boundary of Wu King Estate.  The control and management of the Government land a...
	16.4.3 Since all works will be carried out on Government land or HA vested land, no private land resumption is required.

	16.5 Land Resumption, Clearance and Compensation
	16.5.1 The majority of land required for the TMS Extension is located on Government land, either by Government Land Allocation (GLA) or STT.  There is no land required which is subject to land resumption based on the current schemes.
	16.5.2 There are two existing footbridges across Wu King Road under HyD jurisdiction, namely Structure No. NF98 and NF99, NF99A as shown in Exhibit 16.1, to be re-provisioned under TMS Extension. As mentioned in para. 16.4.2 above, the footbridge land...
	16.5.3 There may be claims for compensation relating to temporary traffic management schemes at Wu King Road and Wu Chui Road.
	16.5.4  Yau Oi Estate is a public housing estate located on the east bank of the Tuen Mun River Channel close to the proposed TMS viaducts and is under Government Land Lot No. TMTL479. The land is currently held under a fifty year lease agreement to H...
	16.5.5 Under the Modified RDS Scheme, EAP facilities and the associated EVA will require land in two areas. The proposed EAPs are shown in Figure 11.4. The first EAP is located in Tuen Mun Park along the promenade in Government Land No. GLA-TM 106, oc...
	16.5.6 The Feeder Station which is also required as part of the Modified RDS Scheme will also occupy 5,000 sq.m of the same area in the STT MX12009 in Area 16.

	16.6 Easement (Permanent Rights of Occupation)
	16.6.1 Easement and other permanent rights in, under or over lands in favour of the Government may be created within the boundary of a railway scheme by the power under the Railways Ordinance.

	16.7 Reprovisioning, Remedial and Improvement Works
	16.7.1 As noted in Chapter 12, the RRIW for the Proposed Scheme include the Tuen Mun Swimming Pool and the Tuen Mun Safety Town requiring both facilities to be demolished and re-provisioned in order to facilitate the railway construction works.
	16.7.2 In the Modified RDS Scheme, the reprovsioning of the swimming pool facility is not required as the alignment skirts around the land area. However the reprovisioning of the Tuen Mun Road Safety Town is still required under the Modified RDS Scheme.
	16.7.3 Two existing HyD footbridges cross Wu King Road (Structure Nos. NF98 & NF99 and NF99A) conflict with the TMS Station concourse level requiring their demolition to facilitate station construction.  These footbridges would be reprovisioned at the...

	16.8 Land Costs
	16.8.1 As required by Government, the Corporation will bear all land acquisition and related costs arising from the implementation of this project including compensation; ex-gratia payments; reprovisioning of facilities; Land Tribunal compensation awa...
	16.8.2 For the purposes of this project, all lands required shall be granted to the Corporation under a licence or STT issued by LandsD.  Nominal rents are assumed for the occupation of Works Sites and the standard tenancy fees for similar land use ar...
	16.8.3 The estimated land cost for the Proposed Scheme is $528M as shown in Table 16.3, and for the Modified RDS Scheme is $390M as shown in Table 16.4.

	16.9 Route Protection
	16.9.1 In order to ensure that the proposed TMS Extension project will not be affected by other development schemes, other land allocations and town planning revisions, the proposed TMS Extension alignment has to be protected.
	16.9.2 If the TMS Extension proposal is adopted by Government, it is recommended that a set of Route Protection Plans be prepared so as to protect the alignments proposed by the Corporation and who will further discuss with RDO/HyD on the mechanism fo...

	16.10 Recommendations for Further Study
	16.10.1 Given that only a desktop review and a preliminary land assessment has been conducted within the duration of the Study, it is recommended to carry out further studies in the next stage of design to verify the rationalise the initial findings.
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	17 risks
	17.1 Introduction
	17.1.1 This Chapter covers the Risks to Project Delivery, Safety and Constructability, as well as Operational Hazards as specified in Clause 3.7 of the Scope of Services.
	17.1.2 It is acknowledge that all projects contain uncertainty. Controlling this uncertainty requires a structured risk management system, open communication and flexibility. By using a formal risk management process, we are able to systematically ide...
	17.1.3 Risk assessment was fully integrated into the study process to identify the risks where appropriate actions were recommended to either eliminate or reduce the risks. Residual risk level was presented so that they could be controlled by other re...

	17.2 Risk Management
	17.2.1 For Project Risk Assessment, an early brainstorming assessment was conducted by key design members based on their knowledge on existing design information. The process was aimed at possible failure mechanisms for the systems/activities at early...
	17.2.2 Risks resulting from and/or impacting upon the project delivery, in terms of cost, programme, safety, environmental impact, railway operations, corporate reputation and legal & regulatory compliance were identified and recorded in the draft Pro...
	17.2.3 Risks identified in were then used as a basis for discussion and verification at the risk workshops. In order to review and consolidate the validity of the risks developed by Study Team based on the current design, risk workshops were held to i...
	17.2.4 The risk workshop would provide an opportunity for all key personnel to review and agree on the Draft Risk Register prepared by Study Team. The objective was to identify issues of relevance. All parties were encouraged to voice their concerns s...
	17.2.5 The key steps in risk assessment procedures include:
	17.2.6 Following this, the Risk Register would be circulated to the Corporation and would be tracked and monitored to ensure that key risks are mitigated to as low as reasonably practicable (ALARP).
	17.2.7 A Quantitative Schedule Risk Analysis (QSRA), a tool for understanding how future risks and uncertainty may effect the completion of the project would then be carried out by the Corporation but required the Consultant to assist in the quantific...

	17.3 Results
	17.3.1 The first Risk Workshop was held at MTR FTRH Room 330, on 1 June 2016 from 0930 to 1200 and attended by key personnel from MTR and Study Team.  All risks identified and discussed during the session were recorded on the Project Risk Register.
	17.3.2 A total of 43 risks (including risks for design for safety and constructability) with appropriate control measures were identified for the TMS Extension study as recorded in the draft Risk Register.
	17.3.3 The draft Risk Register was updated based on new risks identified at the meeting and any comments received before and during the meeting on risks identified in the draft Risk Register.  The final version of the Risk Register contains a total of...
	17.3.4 All risks identified in the Project Risk Register shall be tracked and monitored in future designs on the TMS Extension to ensure they are mitigated to ALARP.
	17.3.5 The QRA Workshop was carried out on 16 November 2016. The QSRA Register was primarily focused on estimating the minimum, most likely and the maximum impacts of time and cost using the QRA template provided by the Corporation.
	17.3.6 A draft QSRA Register was prepared and submitted to the Corporation prior to the quantitative QRA Workshop by completing the qualitative assessment and filling in the likelihood and impacts respectively.
	17.3.7 As discussed in the workshop, the risk items were reduced from the original 46 items to the final 38 items. The QSRA Register is as contained in Appendix O and has been developed based primarily on the likelihood of the risk event occurring and...
	17.3.8 Some risks cause a long delay to the project schedule, for example the delayed approval of the DIA would incur a 70 weeks delay; whilst other risks would incur a large monetary cost to the project, for example the delayed approval of the EIA wo...
	17.3.9 By integrating QSRA into project activities, it has given insights and information to help the Corporation to decide which schedule risks to take, which ones to tolerate, and which ones to manage closely with the right controls in place. QSRA w...

	17.4  Operational Hazards
	17.4.1 Operational hazards Log was prepared to identify any risks and issues that could impact on:
	17.4.2 All of the operational risks and issues were reviewed during an operational hazard review meeting on 27 June 2016 with the MTR System Assurance Team and evaluated in accordance with the Risk Matrix for Operational Hazard Management. Issues iden...
	17.4.3 Following the meeting, the Operational Hazard Log was updated to include new hazards raised in the meeting, and any comments previously identified in the draft Hazard Log. The safeguards have also been proposed with residual risk being assessed.
	17.4.4 Progress of the operational hazard resolutions in the Operational Hazard Log was reviewed at the end of the Study. The latest version of the Operational Hazard Log is contained in Appendix P.

	17.5 Conclusions
	17.5.1 Of significant importance to the Corporation is being able to implement the project safely, in a cost effective manner and in the shortest programme to allow operation to commence as early as possible.
	17.5.2 The top five risks identified from the Project Delivery Risk Register are as follows:
	1. Reprovisioning of the Tuen Mun Swimming Pool - some Government facilities, including the Tuen Mun Swimming Pool and Tuen Mun Road Safety Town are affected by the construction of TMS Extension and would need to be reprovisioned. The reprovisioning w...
	2. Working during the Wet Season – the Tuen Mun River Channel presents a number of possible risks including construction safety risks of working at height, maintaining the flow capacity in the channel, working close to potentially contaminated spoil a...
	3. Utilities diversion – along the TMS Extension alignment contains a number of major utilities including the DSD box culverts and the Tuen Mun River Channel, plus a significant number of high voltage CLP cables. The potential risk of approvals and di...
	4.  Unavailability of Land for the A16 Intermediate Station – Possible locations for the swimming pool sites have been explored in the Technical Study. They include (i) Tuen Mun Golf Centre; (ii) within Area 16; and (iii) other Government sites. Howev...
	5. Funding Approval – A number of factors could impact funding approval of the project. They include objections from ExCo and LegCo members as well as filibusting activities. Another key risk could be cost escalations in the project due to design chan...



	Final Report_Chapter 18 Cost Estimate_May 2018
	18 cost estimate
	18.1 General
	18.1.1 The cost estimate for the Proposed Scheme and Modified RDS Scheme is provided separately.
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	19 Construction Programme
	19.1 General
	19.1.1 A summary of the construction programme is presented in this chapter.
	19.1.2 The commentary on the construction programme, the programme itself and the back-up information is contained in a separate Working Paper – Preliminary Construction Programme.

	19.2 Construction Programme
	19.2.1 The Construction Programme for the TMS Extension (Contracts A and B) has been prepared for the construction works under Consultancy NEX/1060.  The programme is based on the Drawings prepared in the Final Report. They indicate the durations for ...
	19.2.2 It has been assumed under the Proposed Scheme and Modified RDS Scheme, the reprovisioning of Tuen Mun Swimming Pool (and associated facilities) and Tuen Mun Road Safety Town is constructed under a separate contract.
	19.2.3 The Construction Programme assumes a start date for the contracts of 1st November 2020.

	19.3 Contract Interfaces
	19.3.1 This construction programme is for the TMS Extension (Contracts A and B). The Contract A and B boundaries are shown in Exhibits 19.1 and 19.2
	Exhibit 19.1 Proposed Scheme Contract Boundary
	Exhibit 19.2 Modified RDS Scheme Contract Boundary
	19.1.1
	19.3.2 The only identified interface is between the two contracts.  The interfaces with BS, Trackwork and other System-wide Contracts have not been advised, and will need to be taken into account by others.
	19.3.3 For the purpose of the Works Programme, the replacement facility of the existing swimming pool and the Tuen Mun Safety Town are assumed to be a separate contract.

	19.4 Critical Issues
	19.4.1 Timely completion of the TMS Extension is dependent upon successful resolution of the following critical issues:-
	19.4.2 In order to minimise disturbance to the Tuen Mun Park, the viaduct piers will be constructed from temporary platforms in the river channel.
	19.4.3 Due to limitations on the extent of filling works in the river channel, a construction sequence has been developed to reduce the flow restriction during both dry and wet seasons to a level which can be agreed with DSD, with appropriate temporar...
	19.4.4 The retention of these fill platforms in the Wet Season is critical to the programme and the agreement of DSD must be obtained before commencement of construction works.
	19.4.5 The alignment of TMS Extension crosses the site of existing Tuen Mun Swimming Pool.  The swimming pool complex must be reprovisioned off-site and demolished to facilitate the railway construction. The location and design of the swimming pool co...
	19.4.6 Major utilities are located close to the TMS Station and A16 Station and some may need diversion.  They include 132kV electrical cables and larger diameter drains and early stage planning of these diversion works should be sought and agreed wit...

	19.5 EPIW, RRIW and Other Protection Works
	19.5.1 There are no major EPIW identified in this Proposal, but the public would likely demand for connectivity enhancement which will be implemented as EPIW.  It is envisaged there should not be any implication to the overall programme.
	19.5.2 The RRIW under this Proposal includes the reprovisioning of the Tuen Mun Swimming Pool, the Tuen Mun Road Safety Town and two footbridges across Wu King Road.  The swimming pool and road safety town would be reprovisioned before demolition, whi...

	19.6 Degree 1 Completion, Track Access and E&M System-wide Access
	19.6.1 For the Proposed Scheme, and taking into account the site possession at Area 16, Degree 1 should be achieved at about Month 58, with Track Access at Month 56.
	Exhibit 19.3 Construction Programme of Proposed Scheme
	19.6.2 For the Modified RDS Scheme, Degree 1 completion should be achieved on the Viaduct Contract at about Month 46, and in Month 48 for the TMS Station, with Track Access at Month 47.
	Exhibit 19.4 Construction Programme of Modified RDS Scheme

	19.7 Outstanding Issues
	19.7.1 The reprovisioning works for the Tuen Mun Swimming Pool and the Tuen Mun Safety Town will need to be further developed once more details of their relocation are available.
	19.7.2 Major utility diversion of CLP high voltage 132kV cables along Wu King Road and Area 16 which have a long lead time shall be planned to enable station construction.
	19.7.3 The piling and foundation work has been planned on the basis of available and limited geotechnical information, and limited record data of existing river embankment construction. Further GI is required to confirm the extent of groundworks requi...
	19.7.4 The planned construction sequences which require temporary fill platforms in the Tuen Mun River Channel will require DSD agreement; for which detailed hydraulic modelling will be required to demonstrate that adequate flood mitigation measures c...
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	20 property development
	20.1 General
	20.1.1 RDS-2014 has stipulated Government’s policy on railway development to unleash development potential of areas along the railway lines to facilitate housing and economic developments.  The recently released “HK2030+: Towards a Planning Vision and...
	20.1.2 Since 2013, MTR Corporation has actively responded to the Chief Executive’s Policy Addresses on Government’s initiatives to jointly explore the development potential of stations and related sites along the existing and future railway lines. Opp...
	20.1.3 Property development is planned along TMS Extension in a comprehensive manner, integrating property with the railway and the immediately adjacent land.  This helps to achieve the optimum use of land resources, increase patronage for the railway...
	20.1.4 This study has identified that Tuen Mun Area 16 site directly related to the railway station and stabling sidings should be developed as an integrated development by the Corporation.  As successfully demonstrated in other MTR lines, property de...
	20.1.5 The Wu Shan Recreation Playground has also been identified as another potential housing site.  This site is in close proximity to the proposed TMS station and future residents can get convenient access to railway service by using an existing fo...
	20.1.6 The proposed development is subject to the land being granted to the Corporation. Rezoning of land use shown on the statutory town plan will also be required.

	20.2 Area 16 Site
	20.2.1 It is proposed that development by the Corporation be undertaken at Area 16 site, as indicated in Exhibit 20.1.
	20.2.2 The particulars of the proposed development are as follows:
	*Railway facilities and public transport facilities (if required) are assumed exempted from GFA calculation.
	20.2.3 Area 16 is currently occupied by a Tuen Mun Swimming Pool, a fire station and ambulance depot, Hoi Wong Road Garden, bus depots, a HKCIC training ground and some temporary uses.  The Tuen Mun Swimming Pool shall be demolished and reprovisioned ...
	20.2.4 In the Policy Address 2017 (January), the Government announced the launching of, among other sports and recreation facilities projects, the Sports Ground and Open Space in Tuen Mun Area 16 in the coming five years.  Its preconstruction works we...
	20.2.5 Residential towers and a district shopping centre are proposed around the station and related railway facilities and future residents will get convenient access to the railway service.  A domestic plot ratio of 5.25 is recommended as suitable d...
	20.2.6 Planning and design of the site needs to be undertaken in close conjunction with the railway design to avoid sterilization of land and to fully optimize the development potential of the site.  At this site, the complex arrangement of railway fa...

	20.3 Future Considerations
	20.3.1 Area 16 development will be progressed in a fully integrated planning manner and will meet the required statutory and regulatory provisions.  As exemplified by the Corporation’s other property developments, this development would provide high s...
	20.3.2  The proposal requires further refinement and discussion with the Government.  It would, in any case, certainly evolve during the normal course of scheme development and some changes could be anticipated.  The indicative Gross Floor Area figure...
	20.3.3 Moreover, the proposed A16 Station can support more housing development in the peripheral area.  A potential housing development site is the Golf Centre site between Lung Fu Road and Lung Mun Road, as shown in Exhibit 20.2.  The site area is ap...
	Exhibit 20.2 Potential Housing Site at Existing Golf Centre
	20.3.4 The Golf Centre site can be connected to the A16 Station by elevated walkway and one potential route is via the Sun Tuen Mun Centre which has an existing elevated walkway connection to the Golf Centre site.
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	21 summary and recommendations
	21.1 Background
	21.1.1 TMS Extension is a railway scheme to improve railway access to the Tuen Mun South area. The new extension would serve the community south of the current Tuen Mun town centre, near Wu King Estate, Siu Hei Court, Yuet Wu Villa and improve connect...
	21.1.2 The RDS-2014 released in September 2014 has included TMS Extension as one of the recommended railway schemes for implementation commencing 2019.  The 2015 and 2016 Policy Agenda has also reinforced the priority implementation of this extension.
	21.1.3 TMS Extension is envisaged as a 2.4 km natural extension of WRL (which forms part of the future EWC) by extending the existing viaduct structure from the TUM Station overrun to a new elevated terminus on Wu King Road close to the Tuen Mun Ferry...
	21.1.4 To encourage the use of railway for a wider catchment area and to address strong public demand for an intermediate station near the Tuen Mun Swimming Pool, an additional station, known as A16 Station, is included in the Proposed Scheme. For the...
	21.1.5 Alternatively, there is another option, known as the Modified RDS Scheme, which functions similar to the RDS Scheme in RDS-2014 except the viaducts extend from TUM Station and run along the east bank of the Tuen Mun River Channel rather than sw...

	21.2 Proposed Railway Scheme
	21.2.1 The Proposed Scheme developed in the Technical Study carried forward the concepts of the conceptual scheme in RDS-2014 and the suggestions from the public for an intermediate station in Area 16. The Proposed Scheme recognises the merits of Gove...
	21.2.2 The Proposed Scheme comprises a balance between transport benefits and capital costs, supports future housing developments in Tuen Mun South area and meets all the stated criteria in the Project Brief.
	21.2.3 The Proposed Scheme is shown on Exhibit 1.2 and comprises the following key elements:-

	21.3 Patronage
	21.3.1 The patronage forecast indicates that the 2036 weekday line usage of TMS Extension will be 108,000 with 56,000 incremental patronage to railway network.  Rail share will increase by 55% to 60%.  Taken into account the TMS Extension, the propose...
	21.3.2 The TMS Extension will provide substantial benefits as it will provide generalised travel cost savings as well as bus and private vehicle operating cost savings.  It will also bring other wider economic and social benefits such as environmental...

	21.4 Railway Operations
	21.4.1 The railway system will be fully compatible with future EWC.  The TMS Extension will follow EWC services with ultimate peak hour headway of 2.1-minute and non-peak hour headway of 4-minute and run in 8-car train formation.  Four additional 8-ca...

	21.5 Construction
	21.5.1 Construction of viaduct along the Tuen Mun River Channel will require temporary reclamation in the river in both dry and wet seasons.  Construction sequence has been developed to reduce the flow restriction during wet seasons and temporary floo...

	21.6 Land Requirement
	21.6.1 The majority of land required for the TMS Extension is located on Government land.  Land currently used for park or under STT shall be vacated in time to allow the site to be used as a works area/ works site.  Liaison with LandsD and HA would b...
	21.6.2 The A16 Station is sited on land occupied by the Tuen Mun Swimming Pool, which shall be reprovisioned off-site to facilitate the station construction.  Options for reprovisioning sites have been identified and would require further liaison with...
	21.6.3 Likewise, the viaduct construction will occupy land in the Tuen Mun Safety Town located in Wu Shan Recreation Playground and this facility is proposed to be relocated to the open storage site in Hoi Wong Road.
	21.6.4 Two existing HyD footbridges across Wu King Road conflict with the proposed TMS Station and will need to be demolished.  These footbridges would be reprovisioned in the same location and enhanced with lifts, escalators, and integrated into the ...

	21.7 Environment
	21.7.1 The PER has identified noise, landscape and visual impacts, hazard to life and marine sediments to be the key environmental issues of TMS Extension that warrants further consideration and investigations in subsequent stages of the project.  Not...

	21.8 Construction Programme
	21.8.1 The Construction Programme for the TMS Extension (Contracts A and B) has been prepared for the construction works under Consultancy NEX/1060.  The programme is based on the Drawings prepared in the Final Report. They indicate the durations for ...
	21.8.2 It has been assumed under the Proposed Scheme and Modified RDS Scheme, the reprovisioning of Tuen Mun Swimming Pool (and associated facilities) and Tuen Mun Road Safety Town is constructed under a separate contract.
	21.8.3 For the Proposed Scheme, after taking into account the site possession at Area 16, Degree 1 should be achieved at about Month 60, with Track Access at Month 63.
	21.8.4 For the Modified RDS Scheme, Degree 1 completion should be achieved on the Viaduct Contract at about Month 50, and Month 48 for the TMS Station, with Track Access at Month 48.

	21.9 Major Risks
	21.9.1 The major risks to the project delivery schedule are:

	21.10 Recommendations for Further Work
	21.10.1 There are a number of items of work that will be progressed at the next stage of the Project. These include the following:
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