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1 INTRODUCTION  

1.1 Background 

1.1.1 The Shatin to Central Link (SCL) is a 17km extension of the existing Ma On Shan Line (MOL) 
and East Rail Line (EAL) comprising (i) The East-West Corridor which extends the MOL from 
Tai Wai to Hung Hom via East Kowloon to connect with the West Rail Line (WRL) at Hung Hom 
Station (HUH) and Stabling Sidings at Hung Hom Freight Yard (HHS); and (ii) The North-South 
Corridor which is an extension of the EAL at Hung Hom across the harbour to Admiralty Station 
(ADM). 

1.1.2 EIA Reports for SCL – Tai Wai to Hung Hom Section [SCL (TAW-HUH)] (Register No. AEIAR-
167/2012) and SCL Stabling Sidings at Hung Hom Freight Yard [SCL (HHS)] (Register No. 
AEIAR-164/2012) were approved on 17 February 2012 under the Environmental Impact 
Assessment Ordinance (EIAO).  Following the approval of the EIA Reports, the Environmental 
Permit (EP) (EP No: EP-438/2012), covering the construction of both SCL (TAW-HUH) and 
SCL (HHS) (hereinafter referred to as “the Project”), was granted on 22 March 2012.  
Variations of Environmental Permit (VEP) were subsequently applied for EP-438/2012 and the 
latest Environmental Permit (EP No: EP-438/2012/K) was issued by Director of Environmental 
Protection (DEP) on 4 October 2016. 

1.1.3 Pursuant to EP Condition 2.31, at least one month before commencement of operation of the 
Project, the Permit Holder, MTR Corporation Ltd (MTR), shall carry out noise performance test 
and deposit with the Director four hard copies and one electronic copy of a Noise Performance 
Test Report to confirm the compliance of the operational airborne railway and ground-borne 
noise levels in accordance with the approved SCL (TAW-HUH) EIA Report (Register No. 
AEIAR-167/2012) and SCL (HHS) EIA Report (Register No. AEIAR-164/2012).  

1.1.4 MTR Corporation Limited (MTR) therefore has commissioned AECOM Asia Co. Ltd to carry out 
the operational airborne and ground-borne railway noise performance test.  As airborne and 
ground-borne railway noise performance tests would be conducted separately and thus the test 
reports would be submitted into 2 batches under EP Condition 2.31 to present the findings of 
airborne and ground-borne railway noise performance tests.  

1.1.5 Operational airborne performance tests were conducted at the selected airborne noise sensitive 
receivers (ABNSRs) in March, June and July 2018. 

1.2 Purpose of This Report  

1.2.1 This Report (Batch 1 – Operational Airborne Railway Noise) presents the measurement results 
of the performance tests at the selected measurement locations, and the operational airborne 
railway noise levels evaluated based on the measurement results to demonstrate the 
compliance of these noise levels with the relevant noise criteria in the approved SCL (TAW-
HUH) and SCL (HHS) EIA Reports. 

1.3 Structure of This Report  

1.3.1 This Report comprises the following sections: 

 Section 1 presents the background information. 

 Section 2 presents the train operation parameters during performance tests.  

 Section 3 presents the details of the performance tests on operational airborne railway noise. 

 Section 4 presents the conclusion. 
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2 TRAIN OPERATION PARAMETERS DURING PERFORMANCE TEST  

2.1 Train Operation Parameters 

2.1.1 The operation parameters during the performance test, including train configuration (i.e. 8-car 
SP1900/SP1950 train or other train type with equivalent noise performance (i.e. 8–car CRC 
train)) and train speed, aligns with those to be implemented for future operation of SCL(TAW-
HUH) and SCL(HHS).  

2.1.2 As stipulated in EP Condition 2.26, the maximum train frequency operating on the Project from 
0700 to 2300 hours and from 2300 to 0700 hours of the following day shall not exceed 12 trains 
and 6 trains per 30 minutes in each direction respectively. The difference of maximum train 
frequency between daytime and night-time is 6 trains per 30 minutes in each direction.  As the 
other operation factors remain constant, and the daytime railway airborne noise level would be 
3 dB(A) higher than that during night-time operation, while the night-time noise criterion is 10 
dB(A) more stringent than daytime, the compliance of night-time criterion would also represent 
the compliance of day-time noise criterion.  In addition, considering that the intrusive noise 
and vibration from background vibration induced by road traffic and human activities is expected 
to be higher in daytime and evening period, the measurement is therefore proposed to be 
conducted during night-time period only.  Airborne noise impact during night-time period would 
be evaluated by the adoption of appropriate correction factors to account for train frequency. 

2.1.3 Based on the findings as discussed in Annex E of MTR South Island Line (East) - Operational 
Air-borne Noise Performance Test Report, train loading has no significant effect on airborne 
noise emission of electric multiple unit (EMU).  In connection with this, the trains without 
loading would be employed for the airborne railway noise performance test.   

2.2 Evaluation of Railway Noise Levels from Measurement Results of Performance tests  

2.2.1 Assumptions of train operation for evaluating airborne railway noise from noise measurement 
results of performance tests are same as those stipulated in EP Condition 2.26, i.e. the 
maximum train frequency operating on the Project from hours 0700 to 2300 shall not exceed 
12 trains per 30 minutes in each direction, while the maximum train frequency operating from 
hours 2300 to 0700 of the following day shall not exceed 6 trains per 30 minutes in each 
direction.   

2.2.2 Details of the airborne railway noise performance tests are presented in Section 3 this Report.  

2.3 Implementation of Noise Mitigation Measures 

2.3.1 Noise mitigation measures in the vicinity of the airborne noise measurement locations as listed 
in Table 3.2 have been fully and properly implemented in accordance with Figures 9a, 9b and 
11 of the latest EP (EP No: EP-438/2012/K) during the airborne railway noise performance 
tests.    
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3 OPERATIONAL AIRBORNE RAILWAY NOISE PERFORMANCE TEST   

3.1 Operational Airborne Railway Noise Criteria  

3.1.1 The operational airborne railway noise criteria stipulated in the SCL (TAW-HUH) and SCL 
(HHS) EIA Reports are shown in Table 3.1.  

Table 3.1 Operational Airborne Railway Noise Criteria 

 
Airborne Railway Noise Criteria  

Leq, 30min, dB(A) Lmax, dB(A) 

ABNSR Description 

Day and Evening 
Periods 

(0700 to 2300 hrs) 

Night-time 
Period 

(2300 to 0700 
hrs) 

Night-time Period 
(2300 to 0700 hrs) 

A B C A B C A B C 

Churches/temples, schools,  
medical clinics, libraries, courts 
and performing arts 

60 65 70 50 55 60 85 85 85 

Domestic premises, hotels and 
hospitals  

60 65 70 50 55 60 85 85 85 

 

3.1.2 According to Table 8.17 and Table 8.15 of SCL (TAW-HUH) and SCL(HHS) EIA Reports 
respectively, a 10dB(A) was assumed as the noise contribution from existing East Rail Line and 
Intercity Train.  To take into account the cumulative airborne noise impacts from the existing 
East Rail Line and Intercity Train, an assessment goal of ANL – 10 dB(A) has been  adopted 
in the assessment.  According to Section 8.9 of SCL (TAW-HUH) and SCL(HHS) EM&A 
Manuals, a performance test will be conducted to check the measured noise levels against the 
assessment goals and the compliance of the airborne noise levels with the Noise Control 
Ordinance (NCO) noise criteria.    

3.2 Airborne Noise Measurement Locations for Performance test  

Review of Area Sensitive Rating 

3.2.1 Area Sensitive Ratings (ASR) as defined in the approved SCL(TAW-HUH) and SCL(HHS) EIA 
Reports were determined by the existence of any influencing factors (e.g. major road, industrial 
area) according to Technical Memorandum for the Assessment of Noise from Places other than 
Domestic Premises, Public Places or Construction Sites (IND-TM) at the time of preparation of 
the EIA Reports.  During the performance test, it is revealed that there was no major change 
on the land use in the vicinity of representative NSRs, and thus only the existence of any major 
road (i.e. annual average daily traffic flow in excess of 30,000) has been reviewed.    

3.2.2 Based on latest information, Annual Traffic Census 2017 (ATC 2017), Tsing Sha Highway 
located to the immediate north-south of Festival City (TAW-P1-2), as represented by the annual 
average daily traffic (AADT) of Eagle’s Nest Tunnel, is considered as an Influencing Factor (IF) 
with the AADT of this road section more than 30,000 (i.e. 54,640 as recorded in ATC 2017). As 
TAW-P1-2 is located in “Urban Area”, the ASR of Festival City (TAW-P1-2) has been assigned 
as ASR “C” in this evaluation.   

3.2.3 ASR for other NSRs selected for the operational airborne railway noise impact assessment in 
the approved EIA Reports have also been reviewed with details of findings presented in 
Appendix A.  It is revealed that the predicted airborne railway noise levels at the NSRs comply 

with the latest assessment goal.   

Selection of Airborne Noise Measurement Locations 

3.2.4 As discussed in Section 8 of the approved SCL (TAW-HUH) and SCL (HHS) EIA Reports, 
adverse operational airborne impacts from the tunnel section are not anticipated.  With most 
of the alignment section under SCL(TAW-HUH) and SCL(HHS) will be in tunnels, airborne 

http://www.epd.gov.hk/eia/register/report/eiareport/eia_1982011/EIA/html/Sec6_Airborne_Noise.htm#table_6_4
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railway noise impact is therefore expected only from the embankment and viaduct section 
between Hin Keng Station (HIK) and Tai Wai Depot, the at-grade section near HUH and the 
shunt neck to the north of HHS.  

3.2.5 Two worst affected noise sensitive receivers (NSRs), namely Tower 1, Festival City Phase II 
(TAW-P1-2) and Wing Fung Building (HUH-1-3), have been identified for conducting the 
operational airborne railway noise performance test according to the prediction results in the 
approved EIA Reports and the proposed monitoring locations in the approved EM&A Manuals 
for SCL (TAW-HUH) and SCL (HHS). 

3.2.6 Details of TAW-P1-2 and HUH-1-3 are presented in Table 3.2, with their locations shown in 
Figure Nos. C1103/C/SCL/ACM/M52/016 and C1103/C/SCL/ACM/M52/017.  

Table 3.2 Measurement Locations for Operational Airborne Railway Noise 
Performance Test  

Measurement 
Station ID. / 

NSR ID in EIA 

Description Type No. of 
Storey 

Measurement 
Floor 

SCL(TAW-HUH) 

NMS-OA-1 
/TAW-P1-2 

Tower 1, Festival City 
Phase II  

Residential 44 Refuge Floor 
(19/F) 

NMS-OA-2/ 
HUH-1-3 

Wing Fung Building Residential 8 1/F 

SCL(HHS) 

NMS-OA-1/ 
HUH-1-3 

Wing Fung Building Residential 8 1/F 

 

3.2.7 For TAW-P1-2, based on the railway noise impact assessment conducted for SCL (TAW-HUH) 
EIA Study, the predicted noise level (i.e. LAeq, 30min 45dB(A) during night-time period) at the 
measurement floor (19/F) are same as those predicted at the worst affected floor (10/F).   It 
is therefore considered that the noise level at the proposed measurement floor would be able 
to represent the worst affected floor.  For HUH-1-3, the measurement has been conducted at 
the worst affected floor (i.e. 1/F) as identified in the SCL(HHS) EIA Report.  

3.3 Measurement Instrumentation, Parameters and Procedures 

3.3.1 The sound level meters used for the airborne railway noise performance test comply with the 
prevailing International Electrotechnical Commission Publications 651: 1979 (Type 1) and 804: 
1985 (Type 1) and other noise measuring and analysis instrumentation are of a comparable 
professional quality.  The measurement instruments adopted for airborne railway noise 
performance test are provided in Table 3.3 and the calibration records of the instruments are 
provided in Appendix B. 

Table 3.3 Measurement Instrumentation 

Instrument Model No. 

Integrating Sound Level Meter 

B&K Model 2250L(Serial No.:2681366) 

B&K Model 2270 (Serial No.: 3007965) 

B&K Model 2270 (Serial No.: 2644597) 

Calibrator Rion Model NC-74 (Serial No. 34246490) 
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3.3.2 During the noise measurement, the following procedures were followed:   

 Sound level meters were set at each selected ABNSRs with the microphone positioned at 
1m exterior of building facade of TAW-P1-2 and HUH-1-3.  Photographs showing the 
measurement setup are provided in Appendix C.  

 Parameter such as frequency weighting, the weighting and noise descriptors were set as 
follows: 

- Frequency weighting  : A 

- Time weighting  : Fast 

- Noise Descriptors  : Leq with 1 second or shorter logging interval and Lmax, 
together with L10 and L90 as reference  

 Immediately prior to and following each noise measurement the accuracy of the sound 
level meter was checked using an acoustic calibrator generating a known sound pressure 
level at a known frequency.  Measurements were accepted as valid as the different 
between the calibration levels obtained before and after the noise measurement is less 
than 1.0 dB. 

 The sound level meter logged the noise level continuously. In post-processing, noise level 
of each train passby was extracted from raw data as a single event. The definition of train 
passby measurement period (including head-tail period) was determined during the period 
when train noise was perceived, together with the recorded noise levels.  Noise levels 
above background generally indicate train passby and its duration would be checked 
against the marking of train passby time.  Background noise was also recorded during 
the whole measurement outside the train passby time. 

 Details were recorded when any intrusive noise was observed for determining the 
representative of the measured noise levels. 

 Weather was recorded during the airborne railway noise performance test.  It was cloudy 
and the wind speed was less than 5ms-1 during the measurement.  

 
3.4 Data Analysis and Evaluation of Airborne Railway Noise Impact   

3.4.1 The collected noise data of train passbys and the evaluation of airborne noise impact (Leq,30min) 
followed the steps as presented below. 

i. Train passby data was extracted according to the perception of train noise, together 
with the recorded noise levels and the marked train passby time.  Train passby noise 
level was considered representative if it was not affected by other intrusive noise. 

ii. Background noise level was determined from averaging the noise level immediate 
before or after each passby by selecting those periods without effect from intrusive 
noise.  The background noise level was considered to be representative when it was 
not affected by other intrusive noise. 

iii. As the measured event noise levels would be used for further evaluation of LAeq,30min to 
check against the relevant noise criteria, the measured event noise level should be 
corrected to account for the contribution from background.  If the difference between 
the noise level during the passby event and the background noise level is equal to or 
greater than 3.0 dB(A), the measurements indicate that the event noise level is equal 
to or above the background noise level.  In this case, the background corrected noise 
level could be determined by the following equation: 

 

𝐿𝑒𝑞,𝑝𝑎𝑠𝑠𝑏𝑦 = 10 × 𝑙𝑜𝑔(10𝐿𝑒𝑞,𝑑𝑢𝑟𝑖𝑛𝑔 𝑝𝑎𝑠𝑠𝑏𝑦/10 − 10𝐿𝑒𝑞,𝑏𝑎𝑐𝑘𝑔𝑟𝑜𝑢𝑛𝑑/10) 

 
Where  Leq,during passby is the noise level during train passby, dB(A) 
  Leq,background is the background noise level, dB(A) 
       Leq,passby is the background corrected noise level, dB(A) 

 

If the difference between the noise level during the passby event and the background 
noise level is less than 3.0 dB(A), the measurements indicate that the event noise level 
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is below the background noise level and the accuracy of the above equation would be 
reduced and any background correction, if made, should only be regarded as 
approximate.  In such case, as a conservative approach, no background correction 
would be applied for the measured noise level during the passby event. 
 

iv. Sound Exposure Level (SEL) for uptrack and downtrack trains was determined by the 
following equation:  

 

𝑆𝐸𝐿𝑢𝑝𝑡𝑟𝑎𝑐𝑘/𝑑𝑜𝑤𝑛𝑡𝑟𝑎𝑐𝑘 = 10 log[ 
1

𝑛
 ∑ 10

𝐿𝐴𝑒𝑞,𝑖(𝑇𝑖)+10 log(𝑇𝑖)

10𝑛
𝑖=1  ] dB(A) 

 
where: 

n is total number of measured train pass-by events  
Ti  is the time of train pass-by in the i th event, second 
LAeq, i (Ti) is the background corrected A-weighted equivalent continuous sound pressure level 

in decibel over “T” second in the i th event. 
   

 
v. Airborne railway noise level (Leq,30min) for compliance check was determined by the 

following equations: 

 
LAeq,30min = 10 log (10 (SEL uptrack)/10 + 10 (SEL downtrack)/10) – 10 log (1800) + 10 log N1 dB(A) 

 

where: 

SEL uptrack is averaged SEL over the train pass-by events arising from Uptrack, dB(A) 
SEL downtrack is averaged SEL over the train pass-by events arising from Downtrack, dB(A) 
N1 is the train frequency per direction in 30 minutes 

 
 
3.5 Evaluation Results of Performance test 

3.5.1 As discussed in Section 3.4.1 (iii), correction for background noise would only be adopted at 
TAW-P1-2 to account for the contribution of background noise.  As shown in the noise 
measurement results presented in Appendix D, most measured noise levels during train 
passby at TAW-P1-2 were higher than the background noise levels by more than 3dB(A), as 
such background correction factor has been included in the evaluation.  Based on the 
evaluation results, the predicted railway noise levels at TAW-P1-2 comply with both the 
assessment goal and the criteria in daytime/evening and night-time periods. 

3.5.2 It was observed that the noise measurement at HUH-1-3 was dominated by the traffic noise 
with marginally noticeable of railway noise recorded during the measurement.  Some of train 
passby data recorded at HUH-1-3 were less than or equal to 1 dB(A) above the background 
noise levels.    Since some measured noise levels during train passby were less than or equal 
to 1 dB(A) above the background noise levels, as a conservative approach, all the measured 
noise level during train passby were not corrected for background noise in evaluating the 
airborne railway noise level (i.e. with inclusion of background noise) for noise criteria 
compliance check.  It is anticipated that the actual operational airborne railway noise levels at 
the HUH-1-3 would be lower than the evaluation results.  Based on this conservative approach, 
the evaluated operational airborne railway noise levels, with the inclusion of background noise, 
at HUH-1-3 comply with both the assessment goal and the criteria in daytime/evening and night-
time periods.   

3.5.3 The evaluation results during daytime/evening and night-time periods are summarised in Table 
3.4 and Table 3.5 respectively, while the maximum measured Lmax of event passby (i.e. with 
inclusion of background noise) during night-time period is presented in Table 3.6.  
Measurement results and detailed calculations are provided in Appendix D. 
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Table 3.4 Airborne Railway Noise Calculation Results during Daytime/Evening Period 
(0700-2300 hrs) 

Measurement 
Station ID. / 

NSR ID in EIA 
Location  

Train 
Frequency 

per 30 
minutes 

Airborne 
Railway Noise 

Level,  
Leq 30min, dB(A)  

Noise 
Criterion, 
Leq 30min, 
dB(A) 

Assessment 
Goal, dB(A) 

Compliance 
(Y/N) 

SCL(TAW-HUH) 

NMS-OA-1 
/TAW-P1-2 

Tower 1, 
Festival City 

Phase II  
12 up and 12 

down 

52 70 60 Y 

NMS-OA-2/ 
HUH-1-3 

Wing Fung 
Building 

< 53(1) 70 60 Y 

SCL(HHS) 

NMS-OA-1 
/HUH-1-3 

Wing Fung 
Building 

6 up and 6 
down 

< 50(1) 70 60 Y 

Note: 
(1) Since some measured noise levels during train passby were less than 3 dB(A) above the background noise levels, 

as a conservative approach, all the measured noise level during train passby were not corrected for background 
noise in evaluating the airborne railway noise level (i.e. with inclusion of background noise) for noise criteria 
compliance check.  It is anticipated that the actual operational airborne railway noise levels at the ABNSR would 
be lower than the evaluation results. 

 
 

Table 3.5 Airborne Railway Noise Calculation Results during Night-time period (2300-
0700 hrs) 

Measurement 
Station ID. / 

NSR ID in EIA 
Location  

Train 
Frequency 

per 30 
minutes 

Airborne 
Railway Noise 

Level,  
Leq 30min, dB(A)  

Noise 
Criterion, 
Leq 30min, 
dB(A) 

Assessment 
Goal, dB(A) 

Compliance 
(Y/N) 

SCL(TAW-HUH) 

NMS-OA-1 
/TAW-P1-2 

Tower 1, 
Festival City 

Phase II  
6 up and 6 

down 

49 60 50 Y 

NMS-OA-2/ 
HUH-1-3 

Wing Fung 
Building 

< 50(1) 60 50 Y 

SCL(HHS) 

NMS-OA-1 
/HUH-1-3 

Wing Fung 
Building 

6 up and 6 
down 

< 50(1) 60 50 Y 

Note: 
(1) Since some measured noise levels during train passby were less than 3 dB(A) above the background noise levels, 

as a conservative approach, all the measured noise level during train passby were not corrected for background 
noise in evaluating the airborne railway noise level (i.e. with inclusion of background noise) for noise criteria 
compliance check.  It is anticipated that the actual operational airborne railway noise levels at the ABNSR would 
be lower than the evaluation results.  
 

Table 3.6 Measured Lmax during night-time period (2300-0700 hrs) 

Measurement 
Station ID. / NSR 

ID in EIA 
Location  

Maximum Measured 
Lmax,  
dB(A)  

Noise 
Criterion, Lmax, 

dB(A) 

Compliance 
(Y/N) 

SCL(TAW-HUH) 

NMS-OA-1 /TAW-
P1-2 

Tower 1, Festival City Phase 
II  

64 85 Y 

NMS-OA-2/ HUH-
1-3 

Wing Fung Building 
65 85 Y 

SCL(HHS) 

NMS-OA-1 /HUH-
1-3 

Wing Fung Building 
65 85 Y 
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3.6 Cumulative Airborne Railway Noise Impact 

3.6.1 Based on the performance test results in Tables 3.4 and 3.5 above, the cumulative airborne 
railway noise levels at Wing Fung Building have been evaluated to check the compliance of 
NCO noise criteria and the prediction results are presented in Table 3.7.  

Table 3.7 Cumulative Airborne Railway Noise Calculation  

Time Period 
 

Location Airborne Railway Noise Level,  
Leq 30min, dB(A)  

Predicted 
Cumulative 
Noise Level, 

dB(A)  

NCO 
Noise 

Criteria, 
dB(A) 
(ANL) 

Compliance 
(Y/N) 

SCL 
(TAW-
HUH) 

SCL 
(HHS) 

SCL 
(MKK-HUH) 

(1) 

Daytime/ 
Evening 

(0700-2300 
hrs) 

Wing 
Fung 

Building 
<53 <50 36 <70 70 Y 

Night-time 
(2300-

0700hrs) 
<50 <50 35 <60 60 Y 

Note: 
(1) Reference is made to the approved SCL(HHS) EIA report. 
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4 CONCLUSION 

4.1.1 Airborne noise performance test was conducted at 2 representative ABNSRs in March, June 
and July 2018.   

4.1.2 The results show that airborne railway noise levels at all selected ABNSRs comply with both 
the assessment goal and the stipulated noise criteria in daytime/evening and night-time period.  
Based on the findings of the airborne railway noise performance test, there would be no adverse 
railway noise impact arising from the operation of the Project to ABNSRs. 
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Appendix A - SCL - Tai Wai to Hung Hom Section and Hung Hom Stabling Sidings

List of Airborne Railway Noise Sensitive Receivers (NSRs)

Tai Wai
NSR No. Description Use No. of 

Storey

Type of Area 

Containing 

NSR (1)

Influencing 

Factor (IF)(2)

Degree to which 

NSR is affected by 

IF

Area 

Sensitivity 

Raiting

Remarks Predicted Maximum 

Night-time Noise Level 

(mitigated), dB(A)

Assessment Goal, 

dB(A)

Tai Wai - Carado Garden 雲疊花園 - TAW-1

TAW-1-1 Block 6 Residential 28 Urban Area Nil N/A B - 39 (28/F) 45(5)

Tai Wai - Shatin Heights 沙田花園 - TAW-2

TAW-2-1 Shatin Heights Residential 7 Other (3) Nil N/A B - 43 (8/F) 45(5)

Tai Wai - K K Terrace 雞記臺 - TAW-3

TAW-3-1 KK Terrace Residential 3 Other (3) Nil N/A B ASR "C" in 

SCL(TAW-

HUH) EIA due 

to major road 

(i.e. Tai Po 

Road )

41 (3/F) 45(5)

Tai Wai - Woodcrest Hill 桂園 - TAW-4

TAW-4-1 Block 2&3 Residential 2 Other (3) Nil N/A B ASR "C" in 

SCL(TAW-

HUH) EIA due 

to major road 

(i.e. Tai Po 

Road )

38 (2/F) 45(5)

Tai Wai - Residential Premises along Keng Gau Road 沿徑口路的民居 - TAW-5

TAW-5-1 Chan's Garden 陳園 Residential 2 Nil N/A B - 41 (2/F) 45(5)

TAW-5-2 L Louey 熊盧 Residential 2 Nil N/A B - <20 (2/F) 45(5)

TAW-5-3 Joyville 華莊 Residential 2 Nil N/A B - 41 (1/F) 45(5)

Tai Wai - Hin Keng Estate 顯徑邨 - TAW-6

TAW-6-1 Hin Yiu House 顯耀樓 Residential 34 Urban Area Nil N/A B - 41 (34/F) 45(5)

TAW-6-2 Carmel Alison Lam Primary School 

基督教興學會迦密愛禮信小學

Educational 7 Urban Area Nil N/A B - NA[4] 55

TAW-6-3 Hin Tak House 顯德樓 Residential 34 Urban Area Nil N/A B - 42 (34/F) 45(5)

TAW-6-4 Hin Yeung House 顯揚樓 Residential 34 Urban Area Nil N/A B - 42 (34/F) 45(5)

Tai Wai - Residential Premises along Tsuen Nam Road 沿村南路的民居- TAW-7

TAW-7-1 Kam Cheing Buildng 金昌樓 Residential 5 Urban Area Nil N/A B - 39 (5/F) 45(5)

Other (3)



NSR No. Description Use No. of 

Storey

Type of Area 

Containing 

NSR (1)

Influencing 

Factor (IF)(2)

Degree to which 

NSR is affected by 

IF

Area 

Sensitivity 

Raiting

Remarks Predicted Maximum 

Night-time Noise Level 

(mitigated), dB(A)

Assessment Goal, 

dB(A)

Tai Wai - Hgrandway Garden 富嘉花園 - TAW-8

TAW-8-1 Block 2 Residential 24 Urban Area Nil N/A B - 34 (24/F) 45(5)

Tai Wai - Christian Alliance Cheng Wing Gee Building 宣道會鄭榮之中學 - TAW-9

TAW-9-1 Christian Alliance Cheng Wing Gee 

Building

Educational 6 Urban Area Nil N/A B - NA(4) 55

Tai Wai - Holford Garden 海福花園 - TAW-10

TAW-10-1 Fook Siu Court 福兆閣 Residential 25 Urban Area Nil N/A B - 32 (1/F) 45(5)

Tai Wai - Top Side Residential Development  - TAW-P1

TAW-P1-1 Festival City Topside Property 

above Tai Wai Depot (Façade 

facing Mei Tin Road)

Residential 44 Urban Area Mei Tin Road Directly C ASR "B" in 

SCL(TAW-

HUH) EIA 

without any IF

44 (5/F) 50(5)

TAW-P1-2 Festival City - Topside Property 

above Tai Wai Depot

Residential 44 Urban Area Tsing Sha 

Highway

Directly C ASR "B" in 

SCL(TAW-

HUH) EIA 

without any IF

45 (10/F) 50(5)

Tai Wai - Tai Wai Station Development (under planning)(by others)  - TAW-P2

TAW-P2-1 Property above Tai Wai Station 

(Façade facing Mei Tin Road)

Residential N/A Urban Area Mei Tin Road Directly C ASR "B" in 

SCL(TAW-

HUH) EIA 

without any IF

44 (8/F) 50(5)

(1) Refer to Technical Memorandum for the Assessment of Noise from Places other than Domestic Premises, Public Places or Construction Sites Section 2.3.4

(2) Reference has been made on The Annual Traffic Census 2017 for determination of IF

(4) It is assumed that there would be no noise sensitive uses for educational institutions during night-time (2300 – 0700 hours).

(5) A 10 dB(A) has been deducted from the ANL to take into account noise level from the East Rail Line and  Intercity Train. 

Hung Hom
NSR No. Description Use No. of 

Storey

Type of Area 

Containing 

NSR (1)

Influencing 

Factor (IF)(2)

Degree to which 

NSR is affected by 

IF

Area 

Sensitivity 

Raiting

Remarks Predicted Maximum 

Night-time Noise Level 

(mitigated), dB(A)

Assessment Goal, 

dB(A)

Hung Hom - Residential premises along J/O Chatham Road North and Hong Chong Road 沿漆咸道北及康莊道的建築物 - HUH-1

HUH-1-3 Wing fung Building 榮豐大樓 Residential 8 Urban Area Chatham Road 

North

Directly C - 48 (1/F) 50(4)

Hung Hom - Royal Penisula 半島豪庭 - HUH-3

HUH-3-1 Block 2 Residential 42 Urban Area Princess 

Margaret Road 

Link

Directly C - 48 (29/F) 50(4)

(3) Area other than those below: (i)Rural area, including country parks or village type developments; (ii) Low density residential area consisting of low-rise or isloated high-rise developments; (iii) Urban area.



NSR No. Description Use No. of 

Storey

Type of Area 

Containing 

NSR (1)

Influencing 

Factor (IF)(2)

Degree to which 

NSR is affected by 

IF

Area 

Sensitivity 

Raiting

Remarks Predicted Maximum 

Night-time Noise Level 

(mitigated), dB(A)

Assessment Goal, 

dB(A)

Hung Hom - The Metropolis Residence 國際都會 - HUH-4

HUH-4-1 Tower 2 Residential 18 Urban Area Nil N/A B with

centralized

fresh-air

supply

43 (1/F) 45(4)

Hung Hom - Residential premises along Gillies Avenue South (HUH-8) 沿機利士南路的居民 - HUH-8

HUH-8-1 No. 2 Residential 6 Urban Area Princess 

Margaret Road 

Link

Directly C - 47 (1/F) 50(4)

Hung Hom - Harbourfront Horizon 海灣軒海景酒店 - HUH-10

HUH-10-1 Harbourfront Horizon[3] Residential 22 Urban Area Nil N/A B with

centralized

fresh-air

supply

47 (1/F) 55

(1) Refer to Technical Memorandum for the Assessment of Noise from Places other than Domestic Premises, Public Places or Construction Sites Section 2.3.4

(2) Reference has been made on The Annual Traffic Census 2017 for determination of IF

(4) A 10 dB(A) has been deducted from the ANL to take into account noise level from the East Rail Line and  Intercity Train. 

(3) Harbourfront Horizon shall not rely on openable windows for ventilation. Nonetheless, for conservative consideration that occupier might open window under special circumstances, this premise has been 

considered as an assessment point. 
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Appendix C Airborne Railway Noise Measurement - Photographs of Measurement Setup 

 

 
 

Measurement Location for TAW-P1-2 

 

 
Measurement Location for HUH-1-3 
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Appendix D1 - Airborne Railway Noise Measurement Results and Detailed Calculation (SCL(TAW-HUH))

Measurement Location: Tower 1, Festival City, Phase II (TAW-P1-2)

Measurement Date and Time 3,14 & 30 Mar, 2018 02:00-04:00

Weather Condition Fine

Calculation of Sound Exposure Level

NSR Train 

Direction
Train Type 

(1) Train 

Speed, kph 
(2)

Measured 

Event LAeq, 

dB(A)

Measured 

Event Lmax, 

dB(A)

Background 

Noise Level, 

dB(A)

[A]-[B], 

dB(A)

Corrected 

Event 

LAeq, 

dB(A)

Event 

Duration, 

s

SEL, 

dB(A)

Averaged 

SEL, 

dB(A)

8-car SP1900 60 56.8 60.4 51.8 5.0 55.1 26 69.3

8-car SP1900 60 56.7 60.0 52.2 4.5 54.8 27 69.1

8-car SP1900 60 57.2 61.0 53.2 4.0 55.0 30 69.8 69.4

8-car CRC 60 59.6 64.2 55.6 4.0 57.4 34 72.7

8-car CRC 60 59.2 64.1 54.2 5.0 57.5 31 72.5

8-car SP1900 60 59.9 63.9 56.3 3.6 57.4 30 72.2 72.5

Notes: Maximum Lmax 64.2

(1) The train type, which is in equivalent noise performance, adopted for the commissioning test is the same as the train type for future operation.

Prediction of Airborne Railway Noise Level During Daytime/Evening period

NSR Train 

Direction

Averaged SEL, 

dB(A)

Time 

Period

 Train 

Frequency 

per 30mins

Correction 

for Train 

Frequency, 

dB(A)

Conversion 

Factor to LAeq 

30mins, dB(A)

LAeq 30mins, 

dB(A)

Up 69.4 12 10.8 -32.6 47.6

Down 72.5 12 10.8 -32.6 50.7

52

60

Yes

Prediction of Airborne Railway Noise Level During Night-time period

NSR Train 

Direction

Averaged SEL, 

dB(A)

Time 

Period

 Train 

Frequency 

per 30mins

Correction 

for Train 

Frequency, 

dB(A)

Conversion 

Factor to LAeq 

30mins, dB(A)

LAeq 30mins, 

dB(A)

Up 69.4 6 7.8 -32.6 44.6

Down 72.5 6 7.8 -32.6 47.7

49

50

Yes

(2) The train speed adopted for the commissioning test is the same as the train speed for future operation.

Assessment Goal, ANL-10, dB(A)

Compliance

Daytime & 

Evening

(0700-2300)

Predicted Noise Level, LAeq 30mins, dB(A) 

Assessment Goal, ANL-10, dB(A)

Compliance

Night-time

(2300-0700)

Predicted Noise Level, LAeq 30mins, dB(A) 

TAW-P1-2

TAW-P1-2

TAW-P1-2

UP

Down



Appendix D2 - Airborne Railway Noise Measurement Results and Detailed Calculation (SCL(TAW-HUH))

Measurement Location: Wing Fung Building (HUH-1-3)

Measurement Date and Time: 31 July, 2018 02:30 - 03:30

Weather Condition: Fine

Calculation of Sound Exposure Level

NSR Train 

Direction
Train Type 

(1) Train 

Speed, kph 
(2)

Measured 

Event LAeq, 

dB(A) [A]

Measured 

Event Lmax, 

dB(A)

Background 

Noise Level, 

dB(A) [B]

[A]-[B], 

dB(A)

LAeq, 

dB(A) 

(without 

bkg corr), 

dB(A)

Event 

Duration, s
SEL

(3)
, 

dB(A)

Averaged 

SEL, dB(A)

8-car SP1900 54 61.7 63.3 61.5 0.2 61.7 9 71.2

8-car CRC 54 61.4 63.0 60.8 0.6 61.4 10 71.4

8-car CRC 54 60.6 61.8 60.4 0.2 60.6 10 70.6

8-car SP1900 54 61.5 64.4 60.8 0.7 61.5 10 71.5 71.2

8-car SP1900 54 62.9 64.4 62.4 0.5 62.9 9 72.4

8-car CRC 54 62.4 64.9 62.0 0.4 62.4 10 72.4

8-car SP1900 54 62.2 63.7 61.7 0.5 62.2 9 71.7

8-car CRC 54 62.3 64.1 62.1 0.2 62.3 10 72.3 72.2

Notes: Maximum Lmax 64.9

(1) The train type, which is in equivalent noise performance, adopted for the commissioning test is the same as the train type for future operation.

Prediction of Airborne Railway Noise Level During Daytime/Evening period (without background correction)

NSR Train 

Direction

Averaged 

SEL, dB(A)

Time 

Period

 Train 

Frequency per 

30mins

Correction for 

Train 

Frequency, 

dB(A)

Conversion 

Factor to LAeq 

30mins, dB(A)

LAeq 30mins, 

dB(A)

Up 71.2 12 10.8 -32.6 49.4

Down 72.2 12 10.8 -32.6 50.4

<53

60

Yes

Prediction of Airborne Railway Noise Level During Night-time period (without background correction)

NSR Train 

Direction

Averaged 

SEL, dB(A)

Time 

Period

 Train 

Frequency per 

30mins

Correction for 

Train 

Frequency, 

dB(A)

Conversion 

Factor to LAeq 

30mins, dB(A)

LAeq 30mins, 

dB(A)

Up 71.2 6 7.8 -32.6 46.4

Down 72.2 6 7.8 -32.6 47.4

<50

50

Yes

(3) Since some measured noise levels during train passby were less than 3 dB(A) above the background noise levels, as a conservative approach,  the measured event noise levels without 

background correction were adopted to determine the SEL.

(2) The train speed adopted for the commissioning test is the same as the train speed for future operation.

HUH-1-3

UP

Down

Predicted Noise Level, LAeq 30mins, dB(A) 

Assessment goal, ANL-10, dB(A)

Compliance

Daytime & 

Evening

(0700-2300)

Predicted Noise Level, LAeq 30mins, dB(A) 

Assessment goal, ANL-10, dB(A)

Compliance

HUH-1-3
Night-time

(2300-0700)

HUH-1-3



Appendix D3 - Airborne Railway Noise Measurement Results and Detailed Calculation (SCL(HHS))

Measurement Location: Wing Fung Building (HUH-1-3)

Measurement Date and Time: 18 June, 2018 01:00 - 02:00

Weather Condition: Fine

Calculation of Sound Exposure Level

NSR Train 

Direction

Train Type 
(1)

Train Speed, 

kph
 (2)

Measured 

Event LAeq, 

dB(A) [A]

Measured 

Event Lmax, 

dB(A)

Background 

Noise Level, 

dB(A) [B]

[A]-[B], 

dB(A)

LAeq, dB(A) 

(without bkg 

corr), dB(A)

Event 

Duration, 

s

SEL
(3)

, 

dB(A)

Averaged 

SEL, dB(A)

8-car CRC 20 61.0 62.1 59.9 1.1 61.0 10 71.0

8-car CRC 20 59.9 62.6 59.2 0.7 59.9 10 69.9

8-car CRC 20 61.0 64.3 61.0 0.0 61.0 9 70.6 70.5

8-car CRC 20 60.9 65.0 60.5 0.4 60.9 15 72.7

8-car CRC 20 62.5 65.3 62.2 0.3 62.5 16 74.5

8-car CRC 20 60.9 63.3 60.0 0.9 60.9 15 72.7 73.4

Notes: Maximum Lmax 65.3

(1) The train type, which is in equivalent noise performance, adopted for the commissioning test is the same as the train type for future operation.

Prediction of Airborne Railway Noise Levels (without background correction)

NSR Train 

Direction

Averaged 

SEL, dB(A)

Time Period  Train 

Frequency 

per 30mins

Correction 

for Train 

Frequency, 

dB(A)

Conversion 

Factor to LAeq 

30mins, dB(A)

LAeq 30mins, 

dB(A)

Up
70.5 6 7.8 -32.6 45.7

Down
73.4 6 7.8 -32.6 48.6

<50

50

Yes

Daytime, 

Evening and 

Night-time

Predicted Noise Level, LAeq 30mins, dB(A) 

Assessment goal, ANL-10 (Night-time), dB(A)

Compliance

HUH-1-3

UP

Down

HUH-1-3

(2) The train speed adopted for the commissioning test is the same as the train speed for future operation.

(3) Since some measured noise levels during train passby were less than 3 dB(A) above the background noise levels, as a conservative approach,  the measured event noise levels without 

background correction were adopted to determine the SEL.
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1 INTRODUCTION  

1.1 Background 

1.1.1 The Shatin to Central Link (SCL) is a 17km extension of the existing Ma On Shan Line (MOL) 
and East Rail Line (EAL) comprising (i) The East-West Corridor which extends the MOL from 
Tai Wai to Hung Hom via East Kowloon to connect with the West Rail Line (WRL) at Hung Hom 
Station (HUH) and Stabling Sidings at Hung Hom Freight Yard (HHS); and (ii) The North-South 
Corridor which is an extension of the EAL at Hung Hom across the harbour to Admiralty Station 
(ADM). 

1.1.2 Environmental Impact Assessment (EIA) Reports for SCL – Tai Wai to Hung Hom Section [SCL 
(TAW-HUH)] (Register No. AEIAR-167/2012) and SCL Stabling Sidings at Hung Hom Freight 
Yard [SCL (HHS)] (Register No. AEIAR-164/2012) were approved on 17 February 2012 under 
the Environmental Impact Assessment Ordinance (EIAO).  Following the approval of the EIA 
Reports, the Environmental Permit (EP) (EP No: EP-438/2012), covering the construction of 
both SCL (TAW-HUH) and SCL (HHS) (hereinafter referred to as “the Project”), was granted 
on 22 March 2012.  Variations of Environmental Permit (VEP) were subsequently applied for 
EP-438/2012 and the latest Environmental Permit (EP No: EP-438/2012/K) was issued by 
Director of Environmental Protection (DEP) on 4 October 2016. 

1.1.3 Pursuant to EP Condition 2.31, at least one month before commencement of operation of the 
Project, the Permit Holder, MTR Corporation Ltd (MTR), shall carry out noise performance test 
and deposit with the Director four hard copies and one electronic copy of a Noise Performance 
Test Report to confirm the compliance of the operational airborne railway and ground-borne 
noise levels in accordance with the approved SCL (TAW-HUH) EIA Report (Register No. 
AEIAR-167/2012) and SCL (HHS) EIA Report (Register No. AEIAR-164/2012).  

1.1.4 MTR Corporation Limited (MTR) therefore has commissioned AECOM Asia Co. Ltd to carry out 
the operational airborne and ground-borne railway noise performance test.  As airborne and 
ground-borne railway noise performance tests would be conducted separately and thus the test 
reports would be submitted into 2 batches under EP Condition 2.31 to present the findings of 
airborne and ground-borne railway noise performance tests.  

1.1.5 Operational ground-borne performance tests were conducted at the selected ground-borne 
noise sensitive receivers (GBNSRs) in July and December 2018. 

1.2 Purpose of This Report  

1.2.1 This Report (Batch 2 – Operational Ground-borne Railway Noise) presents the measurement 
results of the performance tests at the selected measurement locations, and the operational 
ground-borne railway noise levels evaluated based on the measurement results to demonstrate 
the compliance of these noise levels with the relevant noise criteria in the approved SCL (TAW-
HUH) and SCL (HHS) EIA Reports. 

1.3 Structure of This Report  

1.3.1 This Report comprises the following sections: 

 Section 1 presents the background information. 

 Section 2 presents the train operation parameters during performance tests.  

 Section 3 presents the details of the performance tests on operational ground-borne railway 
noise. 

 Section 4 presents the conclusion. 
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2 TRAIN OPERATION PARAMETERS DURING PERFORMANCE TEST  

2.1 Train Operation Parameters 

2.1.1 The operation parameters during the performance test, including train configuration (i.e. 8-car 
SP1900/SP1950 train or other train type with equivalent noise performance (i.e. 8–car CRC 
train)) and train speed, aligns with those to be implemented for future operation of SCL(TAW-
HUH) and SCL(HHS).  

2.1.2 As stipulated in EP Condition 2.26, the maximum train frequency operating on the Project from 
0700 to 2300 hours and from 2300 to 0700 hours of the following day shall not exceed 12 trains 
and 6 trains per 30 minutes in each direction respectively. The difference of maximum train 
frequency between daytime and night-time is 6 trains per 30 minutes in each direction.  As the 
other operation factors remain constant, and the daytime railway ground-borne noise level 
would be 3 dB(A) higher than that during night-time operation, while the night-time noise 
criterion is 10 dB(A) more stringent than daytime, the compliance of night-time criterion would 
also represent the compliance of day-time noise criterion.  In addition, considering that the 
intrusive noise and vibration from background vibration induced by road traffic and human 
activities is expected to be higher in daytime and evening period, the measurement was 
therefore conducted during night-time period only.  Ground-borne noise impact during night-
time period would be evaluated by the adoption of appropriate correction factors to account for 
train frequency. 

2.1.3 According to various literatures (Ref: “Track-Based Control Measures for Ground Vibration – 
The Influence of Quasi-Static Loads and Dynamic Excitation”, and “Ground Vibration Induced 
by Railway Traffic – The Influence of Vehicle Parameters”, Noise and Vibration Mitigation for 
Rail Transit System, NNFM 118, Springer 2012), train loading has little effect on vibration in 
audible frequency range, and thus unloaded trains were employed for performance test, same 
testing approach as adopted for both South Island Line (East) and Kwun Tong Line Extension.   

2.2 Evaluation of Railway Noise Levels from Measurement Results of Performance tests  

2.2.1 Assumptions of train operation for evaluating ground-borne railway noise from noise 
measurement results of performance tests are same as those stipulated in EP Condition 2.26, 
i.e. the maximum train frequency operating on the Project from hours 0700 to 2300 shall not 
exceed 12 trains per 30 minutes in each direction, while the maximum train frequency operating 
from hours 2300 to 0700 of the following day shall not exceed 6 trains per 30 minutes in each 
direction.   

2.2.2 Details of the ground-borne railway noise performance tests are presented in Section 3 of this 
Report.  

2.3 Implementation of Noise Mitigation Measures 

2.3.1 Final Operational Ground-borne Noise Mitigation Measures Plan (OGNMMP) was deposited to 
DEP in accordance with Section 2.27 of the EP (EP No: EP-438/2012/K) in June 2017 and was 
subsequently approved by EPD. The approved OGNMMP reviewed the assumptions adopted 
in the approved SCL(TAW-HUH) and SCL(HHS) EIA Reports and updated the ground-borne 
noise prediction based on the measured LSR results.  The ground-borne noise levels 
predicted in the Final OGBNMMP have been reviewed (Appendix A refers) and the predicted 
ground-borne railway noise levels (Leq,30min) at all representative GBNSRs are below 45dB(A) 
during daytime and night-time periods, comparing the daytime noise criteria of 55dB(A) and 
night time noise criteria of 45dB(A). Thus no mitigation measures are required.  
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3 OPERATIONAL GROUND-BORNE RAILWAY NOISE PERFORMANCE TEST   

3.1 Operational Ground-borne Railway Noise Criteria  

3.1.1 The operational ground-borne railway noise criteria as stipulated in the SCL (TAW-HUH) and 
SCL (HHS) EIA Reports for the representative ground-borne noise sensitive receivers 
(GBNSRs) along the Project alignment are presented in Table 3.1 below.  

Table 3.1 Operational Ground-borne Railway Noise Criteria 

 
Ground-borne Railway Noise Criteria   

(Leq, 30min, dB(A)) 

GBNSR Description 

Day and Evening Periods 
(0700 to 2300 hrs) 

Night-time Period 
(2300 to 0700 hrs) 

A B C A B C 

Churches/temples, schools,  medical 
clinics, libraries, courts and performing arts 
centres 

50 55 60 40 45 50 

Domestic premises, hotels and hospitals 

 
3.2 Ground-borne Noise Measurement Locations  

3.2.1 Representative GBNSRs (both existing and planned NSRs) within 300m of the Project 
boundary and at the most critical locations (e.g. on top of alignment/close to alignment where 
appropriate) were selected and assessed in the approved SCL (TAW-HUH) and SCL (HHS) 
EIA Reports, Supporting Document for Application of VEP (Application No. VEP-370/2012) 
(June 2012) and the OGNMMP, according to the criteria set out in the Annex 13 of Technical 
Memorandum on Environmental Impact Assessment Process (EIAO-TM). 

3.2.2 According to Section 9.5 of the approved EM&A Manuals for SCL (TAW-HUH) and SCL (HHS), 
a noise commissioning test should be conducted by the Environmental Team (ET) prior to the 
operation of the Project to confirm the compliance of the operational ground-borne railway noise 
levels with the noise criteria in Table 3.1 above.  The noise commissioning test should be 
performed at selected GBNSRs listed in Table 9.2 of the approved SCL (TAW-HUH) and SCL 
(HHS) EM&A Manuals.  The GBNSRs selected in the EM&A Manual include DIH-1-1, DIH-11-
1, MTW-6-2, HOM-1-1, HUH-1-3 and are listed in Table 3.2 below.   

3.2.3 Based on the Table 3.2 of the Final OGNMMP (Appendix A refers), the predicted ground-borne 
noise levels, with inclusion of 10dB(A) safety factor, at all representative GBNSRs are lower 
than the stipulated noise criteria by about 14 to 33dB(A) during daytime and evening time period, 
and about 9 to 24 dB(A) night-time period.  It is therefore anticipated that there would be no 
adverse ground-borne railway noise impact to GBNSRs.  The GBNSRs selected for 
performance test, except HUH-1-3, were predicted with relatively higher operational ground-
borne railway noise levels.  Further review on the validity of the selected GBNSRs has been 
conducted.   

3.2.4 For DIH-1-1, it is located directly above the railway tunnels and away from nearby road traffic, 
and thus it is expected that the background noise at this GBNSR would be relatively lower.  
Given that the predicted noise level at GBNSR DIH-6-1 is slightly higher than DIH-1-1, 
performance test was also proposed to be conducted at both DIH-1-1 and DIH-6-1.  

3.2.5 For the GBNSRs located in Diamond Hill area, although the planned GBNSR, DIH-P3-4, is 
predicted with the highest noise levels among the GBNSRs in the vicinity of DIH, it has not been 
selected for noise performance test because it is yet to be constructed during the 
commissioning period and thus DIH-11-1, nearest GBNSR to the DIH was selected for noise 
performance test.  

3.2.6 GBNSR TKW-6-2 is predicted with the highest ground-borne noise level (i.e. 41dB(A)) among 
all representative GBNSRs during daytime and evening time period, it is also expected that the 
highest night-time noise level is also expected at this GBNSR where no sensitive use during 
night-time period.  According to the maximum train frequency during night-time period (i.e. 6 
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trains per 30 minutes in each direction), the night-time noise level (i.e. 38dB(A)) is expected to 
be 3 dB(A) lower than that during daytime and evening time operation (i.e. 12 trains per 30 
minutes in each direction).  Performance test has therefore been proposed to be conducted at 
TKW-6-2, which could also be representing those GBNSRs along Ma Tau Chung Road, Ma 
Tau Wai Road and Chatham Road North to evaluate the ground-borne noise levels during both 
daytime and evening time, and night-time periods.      

3.2.7 Near HOM, both the lowest sensitive floor of HOM-1-1 (G/F) and HOM-2-2 (2/F) are predicted 
with the same ground-borne noise level of 32dB(A) during night-time period (Appendix A 
refers), it is anticipated that these GBNSRs would be subject to same ground-borne noise level 
during night-time period although no sensitive use in HOM-1-1 (where opening hours between 
0900 and 2300 hours as stated in https://www.lcsd.gov.hk/en/kst/openinghours.html refer).  
As staff of HOM-1-1 would be off work after 2400 hours and thus there would be no human 
activities that would affect the noise measurement results during the performance test period.  
Our on-site observations at HOM-2-2 also revealed that there were human activities between 
2400 hours and 0400 hours.  Therefore, performance test was proposed to be conducted at 
HOM-1-1.   

3.2.8 In Hung Hom area, the predicted night-time ground-borne noise levels at HUH-1-1 to HUH-1-3 
are of similar magnitude (i.e. 26 to 27dB(A)).  Given that HUH-1-3 is the GBNSR closest to 
the alignment of SCL(TAW-HUH) and SCL (HHS), there would be cumulative railway ground-
borne noise impact from the operation of SCL(TAW-HUH) and SCL(HHS) at HUH-1-3, HUH-1-
3 was selected as the performance test location to evaluate the cumulative noise impact.  

3.2.9 Access to the buildings was obtained from the property managements/owners/occupants for 
conducting site visits and noise measurement.  Identifications of suitable locations within the 
building for noise measurement were also conducted and agreed with property 
managements/owners/occupants during the site visits prior to the commencement of 
performance test.  The agreed ground-borne noise measurement locations were on either the 
lowest floor of the building with GBNSRs or lower floor if consent for entering the GBNSRs 
could not be obtained from the owners/occupants.  Based on the measurement situations, a 
correction factor to account for floor-to-floor attenuation was applied accordingly to the 
measurement results for projection of the ground-borne noise level at the GBNSRs. 

3.2.10 Details of the selected GBNSRs for the ground-borne railway noise performance test is 
summarised in Table 3.2 and their locations are shown in Figure Nos. 
C1103/C/SCL/ACM/M53/0023 - 026.   

Table 3.2 Selected GBNSRs for Performance test 

Measurement 
Station ID. / 

NSR ID in EIA 
Location 

Floor with 
Measurement 

Equipment 
Use ASR 

Criterion, dB(A) 

Leq, 30min 

(day / 
evening) 

Leq, 30min 

(night) 

GBN Measurement Locations in the approved SCL (TAW-HUH) EM&A Manual 

NMS-OG-1 / DIH-
1-1 

Tsui Chuk 
Garden Block 

5 

G/F(1) (lowest 
sensitive floor on 

1/F) 
Residential B 55 45 

NMS-OG-2 / 
TKW-6-2(2) 

Hong Kong 
Society for the 
Protection of 

Children 

G/F (lowest 
sensitive floor) 

Educational 
Institution 

B 55 - (3) 

NMS-OG-3 / 
HOM-1-1 

Ko Shan 
Theatre 

G/F (lowest 
sensitive floor) 

Performing 
Arts Centre 

B 55 - (3) 

NMS-OG-4 / HUH-
1-3 

Wing Fung 
Building(4) 

1/F (lowest 
sensitive floor) 

Residential B 55 45 

GBN Measurement Location in the approved SCL (HHS) EM&A Manual 

NMS-OG-2 (HHS) 
/ DIH-11-1 

Lung Poon 
Court, Lung 
Wan House  

1/F (lowest 
sensitive floor) 

Residential B 55 45 

https://www.lcsd.gov.hk/en/kst/openinghours.html
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Measurement 
Station ID. / 

NSR ID in EIA 
Location 

Floor with 
Measurement 

Equipment 
Use ASR 

Criterion, dB(A) 

Leq, 30min 

(day / 
evening) 

Leq, 30min 

(night) 

Additional GBN Measurement Location 

DIH-6-1 

WTS Fire 
Station and 

Quarters 
Block A 

1/F (lowest 
sensitive floor) 

Residential  B 55 45 

Notes: 
(1)  Consent could not be obtained for accessing 1/F, which is the lowest sensitive floor.  Measurement was therefore 

conducted at G/F of NMS-OG-1. 
(2) Ma Tau Wai Station as named in the SCL (TAW-HUH) EIA Report has been recently renamed as To Kwa Wan 

Station (TKW). The NSR Nos. are therefore updated from MTW-XX-X to TKW-XX-X to match with existing naming 
of station. 

(3) Performance arts centre and educational institutions are considered to be noise sensitive during daytime and 
evening only. 

(4) Wing Fung Building is the same monitoring location under the approved EM&A Manuals for SCL(TAW-HUH), 
SCL(HHS) and SCL(MKK-HUH).  Based on latest findings in OGNMMP (Last page of Appendix A refers), the 
ground-borne noise contribution from an about 28m tunnel section under SCL (HHS) (Figure No. 
C1103/C/SCL/ACM/M53/026 refers) is only 8dB(A).  In view of insignificant noise contribution from HHS tunnel 
section, ground-borne noise measurement at Wing Fung Building was conducted for the train operation in SCL 
(TAW-HUH) tunnel section only. 

 

3.3 Measurement Instrumentation and Procedures 

3.3.1 According to the requirements of the Technical Memorandum (TM) issued under the NCO, 
sound level meters adopted for measurement comply with the International Electrotechnical 
Commission Publications 651: 1979 (Type 1) and 804: 1985 (Type 1) specifications and other 
noise measuring and analysis instrumentation are of a comparable professional 
quality.  Immediately prior to and following each noise measurement the accuracy of the sound 
level meter was checked using an acoustic calibrator generating a known sound pressure level 
at a known frequency.  Measurements were accepted as valid with the difference between the 
calibration levels obtained before and after each noise measurement was less than 1.0 dB. 

3.3.2 The measurement instruments adopted for the ground-borne noise commissioning test met the 
above requirements and are listed in Table 3.3. The calibration records of the instruments are 
provided in Appendix B. 

Table 3.3 Measurement Instrumentation 

Instrument Model No. 

Integrating Sound Level Meter 

Svantek SVAN 958(Serial No.:28422) 

Svantek SVAN 958A (Serial No.:59120) 

Svantek SVAN 958A (Serial No.:59121) 

Svantek SVAN 958(Serial No.:69082) 

Acoustic Calibrator Svantek SV35 (Serial No.:44797) 

Vibration Calibrator IMI Sensors 699A02 (Serial No.:989) 

 
3.3.3 All ground-borne noise measurements were conducted indoor inside the buildings, with 

microphones and an accelerometer set up at each selected monitoring location.  The 
microphones were placed inside the building/a room at around 1.2m above floor level at all 
selected GBNSR locations.  The vibration levels collected from accelerometer were used to 
determine the train passby.  Photographs showing measurement setup at each of selected 
GBNSR locations is provided in Appendix C.   

3.4 Measurement Parameter 

3.4.1 Noise levels (including Leq) and vibration levels were measured and logged at 1 second interval 
for the necessary periods at each GBNSR location.  The periods need to cover at least three 
passbys of uptrack trains, three passbys of downtrack trains (i.e. no less than 6 passbys in total) 
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and representative background noise level before/after each passby.  Site observation was 
carried out during background and train passby noise measurement in order to detect whether 
the noise measurements were affected by other extraneous noise and to determine the 
representative of the measured noise levels. 

3.4.2 Typically, train passby duration including head-tail period was determined when train noise was 
being perceived.  However, if noise of train passby could not be perceived, it would be 
determined when there was an increase of vibration levels recorded by the accelerometer 
placed at the testing location.  Vibration levels above background generally indicate train 
passby and its duration was checked against the train running schedule provided by MTR.  
Vibration levels were therefore extracted for identification of train passby time and duration 
when train noise could not be perceived. 

3.5 Data Analysis and Evaluation of Ground-borne Railway Noise Impact  

3.5.1 The collected noise data of train passbys and the evaluation of ground-borne noise impact 
(Leq,30min) followed the steps as presented below. 

i. Train passby data was extracted according to the recorded vibration levels and train 
running schedule provided by MTR.  Noise level during a passby event was 
considered representative if the noise measurement was not affected by other 
extraneous noise.   

ii. Background noise level was determined from averaging the noise level of over an 
representative period that was not affected by train GBN and extraneous noise.     

iii. As the measured event noise levels would be used for further evaluation of LAeq,30min to 
check against the relevant noise criteria, the measured event noise level should be 
corrected to account for the contribution from background.  If the difference between 
the noise level during a passby event and the corresponding background noise level is 
equal to or greater than 3.0 dB(A), the measurements indicate that the event noise level 
is equal to or above the background noise level.  In this case, the background 
corrected noise level could be determined by the following equation: 

 

𝐿𝑒𝑞,𝑝𝑎𝑠𝑠𝑏𝑦 = 10 × 𝑙𝑜𝑔(10𝐿𝑒𝑞,𝑑𝑢𝑟𝑖𝑛𝑔 𝑝𝑎𝑠𝑠𝑏𝑦/10 − 10𝐿𝑒𝑞,𝑏𝑎𝑐𝑘𝑔𝑟𝑜𝑢𝑛𝑑/10) 

 
Where  Leq,during passby is the noise level during train passby, dB(A) 
  Leq,background is the background noise level, dB(A) 
       Leq,passby is the background corrected noise level, dB(A) 

 

If the difference between the noise level during the passby event and the background 
noise level is less than 3.0 dB(A), the measurements indicate that the event noise level 
is below the background noise level and the accuracy of the above equation would be 
reduced and any background correction, if made, should only be regarded as 
approximate.  In such case, as a conservative approach, no background correction 
would be applied for the measured noise level during the passby event. 

iv. Sound Exposure Level (SEL) for uptrack and downtrack trains in 30 minutes was 
determined by the following equation:  

 

𝑆𝐸𝐿𝑈𝑝 = 𝐿𝑒𝑞,𝑝𝑎𝑠𝑠𝑏𝑦,𝑈𝑝 + 10 × 𝑙𝑜𝑔(𝑇𝑈𝑝) + 10 × 𝑙𝑜𝑔(𝑁𝑈𝑝) 

𝑆𝐸𝐿𝐷𝑜𝑤𝑛 = 𝐿𝑒𝑞,𝑝𝑎𝑠𝑠𝑏𝑦,𝐷𝑜𝑤𝑛 + 10 × 𝑙𝑜𝑔(𝑇𝐷𝑜𝑤𝑛) + 10 × 𝑙𝑜𝑔(𝑁𝐷𝑜𝑤𝑛) 

 
Where  T up/Down is the train passby duration, second 
      N Up/Down is number of train passby in 30 minutes  
   

v. Ground-borne railway noise level (Leq,30min) for compliance check was determined by 
the following equations: 

 

𝐿𝑒𝑞,30𝑚𝑖𝑛 = 10 × 𝑙𝑜𝑔(10𝑆𝐸𝐿𝑈𝑝/10 + 10𝑆𝐸𝐿𝐷𝑜𝑤𝑛/10) − 10 × 𝑙𝑜𝑔(1800) 
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vi. In case the measurement would not able to be conducted at the lowest noise sensitive 

floor, a floor-to-floor attenuation of 2 dB reduction per floor would be applied to the 
predicted ground-borne railway noise level (Leq,30min).  

 
3.6 Evaluation Results of Performance test 

3.6.1 As discussed in Section 3.5.1 (iii), correction for background noise would generally be adopted 
to account for the contribution of background noise.  During the course of measurement, train 
noise could not be perceived at the measurement locations during train passby.  As shown in 
the time history and noise measurement results recorded at the measurement locations 
(Appendix D refers), the measured noise levels during train passby were in general similar to 
the background noise levels.  In such cases, the change of noise levels during train passby 
were likely due to fluctuation of background noise instead of the ground-borne railway noise.  
Since all measured noise levels during train passby were less than 3 dB(A) above the 
background noise levels, as a conservative approach, all the measured noise levels during train 
passby were not corrected for background noise in evaluating the ground-borne railway noise 
level (i.e. with inclusion of background noise) for noise criteria compliance check.  It is 
anticipated that the actual operational ground-borne railway noise levels at the GBNSRs would 
be substantially lower than the evaluation results.  Based on this conservative approach, the 
evaluated operational ground-borne railway noise levels, with the inclusion of background noise, 
at all the selected GBNSRs comply with the noise criteria in both daytime/evening and night-
time periods.     

3.6.2 The evaluation results during daytime/evening and night-time periods are summarised in Table 
3.4 and Table 3.5 respectively.  Measurement results and detailed calculations are provided 
in Appendix D. 

Table 3.4 Ground-borne Railway Noise Calculation Results during Daytime/Evening 
Period (0700-2300 hrs) 

Measurement 
Station ID. / NSR ID 

in EIA 
Location  

Train 
Frequency 

per 30 
minutes 

Ground-
borne 

Railway 
Noise 

Level(1)(2),  
Leq 30min, dB(A)  

Noise 
Criterion, Leq 

30min, dB(A) 

Compliance 
(Y/N) 

GBN Measurement Locations in the approved SCL (TAW-HUH) EM&A Manual 

NMS-OG-1/ DIH-1-1  
Tsui Chuk Garden 

Block 5 

12 up and 12 
down 

<31 (3) 55 Y 

NMS-OG-2/ TKW-6-2 
Hong Kong Society 
for the Protection of 

Children 
<15 55 Y 

NMS-OG-3/ HOM-1-1 Ko Shan Theatre <29 55 
Y 

NMS-OG-4/ HUH-1-3 Wing Fung Building <45 55 
Y 

GBN Measurement Location in the approved SCL (HHS) EM&A Manual 

NMS-OG-2 (HHS) /  
DIH-11-1 

Lung Poon Court, 
Lung Wan House 

12 up and 12 
down 

<35 55 Y 

Additional GBN Measurement Location 

- / DIH-6-1 
WTS Fire Station 

and Quarters Block 
A 

12 up and 12 
down 

<29 55 Y 

Notes: 
(1) Train passby data was extracted according to the recorded vibration levels and train running schedule provided 

by MTR.  Noise level during a passby event was considered representative if the noise measurement was not 
affected by other extraneous noise.  Background noise level was determined from averaging the noise levels of 
a representative period (approx. 1 minute) before or after the train passby that was not affected by train GBN 
and extraneous noise. Since all measured noise levels during train passby were less than 3dB(A) above the 
background noise levels, as a conservative approach, all the measured noise levels during train passby were 
not corrected for background noise in evaluating the Leq, 30min.  It is therefore anticipated that the actual 
operational ground-borne railway noise levels at the GBNSRs would be substantially lower than the evaluation 
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results.   
(2) A worst case scenario with the adoption of maximum SEL measured for prediction has been considered.  Given 

that all the ground-borne noise levels are lower than the stipulated noise criterion by more than 10dB(A) during 
daytime and evening period, it is anticipated that the ground-borne noise levels are still well within the stipulated 
noise criterion as the differences between the maximum SEL and the averaged SEL of corresponding train 
direction are in the range of 0.1 dB(A) to 1.6dB(A). 

(3) The ground-borne noise level was measured on G/F while 1/F is the lowest sensitive floor.  It is anticipated that 
the ground-borne noise railway level on 1/F would be lower than that on G/F due to floor-to-floor attenuation. 
 

 
Table 3.5 Ground-borne Railway Noise Calculation Results during Night-time period 

(2300-0700 hrs) 

Measurement 
Station ID. / NSR ID 

in EIA 
Location  

Train 
Frequency 

per 30 
minutes 

Ground-
borne 

Railway 
Noise 

Level(1)(2),  
Leq 30min, dB(A)  

Noise 
Criterion, Leq 

30min, dB(A) 

Compliance 
(Y/N) 

GBN Measurement Locations in the approved SCL (TAW-HUH) EM&A Manual 

NMS-OG-1/ DIH-1-1  
Tsui Chuk Garden 

Block 5 

6 up and 6 
down 

<28 (3) 45 Y 

NMS-OG-2/ TKW-6-2 
Hong Kong Society 
for the Protection of 

Children 
N.A. (4)(5) N.A. (4) Y 

NMS-OG-3/ HOM-1-1 Ko Shan Theatre N.A. (4)(5) N.A. (4) 
Y 

NMS-OG-4/ HUH-1-3 Wing Fung Building <42 45 
Y 

GBN Measurement Location in the approved SCL (HHS) EM&A Manual 

NMS-OG-2 (HHS) /  
DIH-11-1 

Lung Poon Court, 
Lung Wan House 

6 up and 6 
down 

<32 45 Y 

Additional GBN Measurement Location 

- / DIH-6-1 
WTS Fire Station 

and Quarters Block 
A 

6 up and 6 
down 

<26 45 Y 

Notes: 
(1) Train passby data was extracted according to the recorded vibration levels and train running schedule provided 

by MTR.  Noise level during a passby event was considered representative if the noise measurement was not 
affected by other extraneous noise.  Background noise level was determined from averaging the noise levels of 
a representative period (approx. 1 minute) before or after the train passby that was not affected by train GBN and 
extraneous noise. Since all measured noise levels during train passby were less than 3dB(A) above the 
background noise levels, as a conservative approach, all the measured noise levels during train passby were not 
corrected for background noise in evaluating the Leq, 30min.  It is therefore anticipated that the actual operational 
ground-borne railway noise levels at the GBNSRs would be substantially lower than the evaluation results.  

(2) A worst case scenario with the adoption of maximum SEL measured for prediction has been considered.  Given 
that all the ground-borne noise levels are lower than the stipulated noise criterion by 3dB(A) or more during night-
time period, it is anticipated that the ground-borne noise levels are still well within the stipulated noise criterion as 
the differences between the maximum SEL and the averaged SEL of corresponding train direction are in the range 
of 0.1 dB(A) to 1.6dB(A).   

(3) The ground-borne noise level was measured on G/F while 1/F is the lowest sensitive floor.  It is anticipated that 
the ground-borne noise railway level on 1/F would be lower than that on G/F due to floor-to-floor attenuation. 

(4) N.A.- Not Applicable as there is no sensitive use at performance arts centre and educational institution during 
night-time period.    

(5) Since the maximum train frequency during night-time operation is half of that during daytime/evening and other 
operation parameters remain the same, night-time ground-borne railway noise level is expected to be 3 dB(A) 
lower than that during daytime and evening time operation (i.e. Night-time ground-borne railway noise level is 
expected to be < 12dB(A) and <26 dB(A) at TKW-6-2 and HOM-1-1 respectively). As mentioned in Section 3.2.6, 
TKW-6-2 and HOM1-1 are the representative GBNSRs along Ma Tau Chung Road, Ma Tau Wai Road and 
Chatham Road North, therefore, night-time ground-borne railway noise levels at other GBNSRs along Ma Tau 
Chung Road, Ma Tau Wai Road and Chatham Road North also comply with the night-time ground-borne noise 
criterion (i.e. 45 dB(A)).   
 
 

3.7 Cumulative Ground-borne Railway Noise Impact 

3.7.1 Based on the performance test results in Tables 3.4 and 3.5 above, the cumulative ground-
borne railway noise levels at Wing Fung Building have been evaluated to check the compliance 
of noise criteria and the prediction results are presented in Table 3.7.  
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Table 3.6 Cumulative Ground-borne Railway Noise Calculation  

Time 
Period 

 

Location Ground-borne Railway Noise Level,  
Leq 30min, dB(A)  

Predicted 
Cumulative 

Noise 
Level, 
dB(A)  

NCO 
Noise 

Criteria, 
dB(A) 
(ANL) 

Compliance 
(Y/N) 

SCL 
(TAW-
HUH) 

SCL 
(HHS) 

(1) 

SCL 
(MKK-HUH) 

(2) 

KTE 
(2) 

Daytime/ 
Evening 
(0700-

2300 hrs) 

Wing Fung 
Building 

<45 (3) 8 20 <20 <55 (3) 55 Y 

Night-time 
(2300-

0700hrs) 
<42 (3) 8 20 <20 <45 (3) 45 Y 

Note: 
(1) Wing Fung Building is the same monitoring location under the approved EM&A Manuals for SCL(TAW-HUH), 

SCL(HHS) and SCL(MKK-HUH).  Based on latest findings in OGNMMP (Last page of Appendix A refers), the 
ground-borne noise contribution from an about 28m tunnel section under SCL (HHS) (Figure No. 
C1103/C/SCL/ACM/M53/026 refers) is only 8dB(A). 

(2) Reference is made to the approved SCL(HHS) EIA report. 
(3) Since the measured noise levels during train passby were less than 3dB(A) above the background noise levels, 

as a conservative approach, the measured noise levels during train passby were not corrected for background 
noise in evaluating the Leq, 30min.  It is therefore anticipated that the actual operational ground-borne railway 
noise levels and the actual cumulative noise levels would be substantially lower than the evaluation results and 
comply with the NCO noise criteria.  
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4 CONCLUSION 

4.1.1 Ground-borne noise performance test was conducted at 6 representative GBNSRs in July and 
December 2018.   

4.1.2 The results show that ground-borne railway noise levels at all selected GBNSRs comply with 
the stipulated noise criteria in daytime/evening and night-time period.  Based on the findings 
of the ground-borne railway noise performance test, there would be no adverse railway noise 
impact arising from the operation of the Project to GBNSRs. 
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Excerpt of Final Operation Ground-borne Noise Mitigation 

Measures Plan (June 2017) 
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 Speed – no update and therefore follows those adopted in the approval of EIA Reports;     

 Turnout Adjustment – updated information on the type of turnouts to be used and the 
adjustment of position corresponding to the type of turnouts; and 

 Building information – updated information including building name, position and layout in 
Kai Tak and Diamond Hill areas. 

3.3.2 Ground-borne noise assessment at the representative operational ground-borne noise 
sensitive receivers (OGBNSRs) (Figures C11033/C/SCL/ACM/M53/013 to 018 refer) has 
been updated according to the LSR measurement results.  Assessment methodology follows 
the prediction methodology recommended by the FTA Manual, which was adopted in the EIA 
Reports.  The prediction results are summarised in Table 3.2 and Annex C, with detailed 
sample calculation provided in Annex D.  Cumulative operational ground-borne noise levels 
have also been updated with results indicate compliance with the stipulated noise limits 
(Annex E refers).   

3.3.3 Results indicate that the updated operational ground-borne noise levels are all below the noise 
criteria.  As such, no mitigation measures such as trackform upgrade is required for 
SCL(TAW-HUH) and SCL(HHS), and EIA conclusion remains unchanged.  

Table 3.2 Ground-borne Noise Prediction Results  

NSR ID 
NSR 

Description 

Lmax Day and Evening Period  
(0700 - 2300 hours) 

Night-time Period  
(2300 - 0700 hours) 

Updated 
Results,  

Lmax, dB(A) 

Criteria, 
Leq,30min, 
dB(A) 

Updated 
Prediction,  

Leq,30min, 
dB(A) 

Comply 
with 
NCO 
(Y/N) 

Criteria, 
Leq,30min, 
dB(A) 

Updated 
Prediction,  

Leq,30min, 
dB(A) 

Comply 
with NCO 

(Y/N) 

SCL (TAW - HUH)              

DIH-1-1 
Tsui Chuk 
Garden Block 
5 

45 55  34  Y 45  31  Y 

DIH-2-1 
Pak Yuen 
House  

39 55  29  Y 45  26  Y 

DIH-3-1 
Wah Yuen 
House  

42 55  32  Y 45  29  Y 

DIH-3-2 
Nga Yuen 
House  

40 55  31  Y 45  28  Y 

DIH-3-3 
Kwai Yuen 
House  

44 55  35  Y 45  32  Y 

DIH-3-4 
Chui Yuen 
House  

42 55  33  Y 45  30  Y 

DIH-4-1 
Pang Ching 
Court  

40 55  30  Y 45  27  Y 

DIH-4-2 

Carbo 
Anglo-Chines
e 
Kindergarden  

43 55  36  Y - - Y 

DIH-5-1 
Rainbow 
Home  

47 55  37  Y 45  34  Y 

DIH-5-2 
Residential 
premises 

45 55  36  Y 45  33  Y 

DIH-5-5 
Our Lady’s 
Kindergarden  

43 55  36  Y - - Y 

DIH 6-1 

WTS Fire 
Station and 
Quarters 
Block A 

48 55  38  Y 45  35  Y 

DIH-7-1 
Tropicana 
Gardens 
Block 2 

39 55  29  Y 45  26  Y 

DIH-7-2 
Tropicana 
Gardens 
Block 3 

40 55  30  Y 45  27  Y 

DIH-8-1 
Redemption 
Lutheran 
Church 

43 55  33  Y 45  30  Y 
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NSR ID 
NSR 

Description 

Lmax Day and Evening Period  
(0700 - 2300 hours) 

Night-time Period  
(2300 - 0700 hours) 

Updated 
Results,  

Lmax, dB(A) 

Criteria, 
Leq,30min, 
dB(A) 

Updated 
Prediction,  

Leq,30min, 
dB(A) 

Comply 
with 
NCO 
(Y/N) 

Criteria, 
Leq,30min, 
dB(A) 

Updated 
Prediction,  

Leq,30min, 
dB(A) 

Comply 
with NCO 

(Y/N) 

DIH-9-1 
Shek On 
Building 

43 55  36  Y - - Y 

DIH-10-1 

Hong Kong 
Sheung 
Keung Hui 
Nursing Home 

39 55  30  Y 45  27  Y 

DIH-11-1 
Lung Wan 
House  

35 55  29  Y 45  26  Y 

DIH-12-1 
Galaxia 
Tower B 

23 55  <20 Y 45  <20 Y 

DIH-12-2 
Galaxia 
Tower E 

21 55  <20 Y 45  <20 Y 

DIH-13-1 
Canossa 
Primary 
School 

42 55  35  Y - - Y 

DIH-14-1 
Rhythm 
Garden Block 
2 

41 55  33  Y 45  30  Y 

DIH-14-2 
Rhythm 
Garden Block 
5 

32 55  24  Y 45  21  Y 

DIH-14-3 
Rhythm 
Garden Block 
8 

13 55  <20 Y 45  <20 Y 

DIH-14-4 

Canossa 
Primary 
School (San 
Po Kong) 

37 55  32  Y - - Y 

DIH-14-5 
Rhythm 
Garden Block 
1 

41 55  33  Y 45  30  Y 

DIH-14-6 
Rhythm 
Garden Block 
3 

41 55  32  Y 45  29  Y 

DIH-15-1 
Kam Wan 
House  

41 55  32  Y 45  29  Y 

DIH-15-2 Pik Hoi House  41 55  33  Y 45  30  Y 

DIH-16-1 
Wong Tai Sin 
Temple 

46 55  36  Y 45  33  Y 

DIH-17-1 
Chuk Yuen 
United Village 

46 55  36  Y 45  33  Y 

DIH-18-1 
Upper Wong 
Tai Sin Estate 
Po Sin House 

45 55  36  Y 45  33  Y 

DIH-18-2 
Upper Wong 
Tai Sin Estate 
Tat Sin House  

45 55  35  Y 45  32  Y 

DIH-19-1 

Lung Cheung 
Gov. 
Secondary 
School 

46 55  39  Y - - Y 

DIH-20-1 

Baptist 
Rainbow 
Primary 
School 

45 55  38  Y - - Y 

DIH-21-1 
Tin Wang 
Court  Wang 
King House  

46 55  36  Y 45  33  Y 

DIH-22-1 

Price 
Memorial 
Catholic 
Primary 
School 

45 55  38  Y - - Y 

DIH-23-1 
Tin Ma Court 
Chun On 
House  

42 55  32  Y 45  29  Y 

DIH-24-1 
Shing Wong 
Temple 

46 55  37  Y 45  34  Y 
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NSR ID 
NSR 

Description 

Lmax Day and Evening Period  
(0700 - 2300 hours) 

Night-time Period  
(2300 - 0700 hours) 

Updated 
Results,  

Lmax, dB(A) 

Criteria, 
Leq,30min, 
dB(A) 

Updated 
Prediction,  

Leq,30min, 
dB(A) 

Comply 
with 
NCO 
(Y/N) 

Criteria, 
Leq,30min, 
dB(A) 

Updated 
Prediction,  

Leq,30min, 
dB(A) 

Comply 
with NCO 

(Y/N) 

DIH-P1-1 
Upper Wong 
Tai Sin Estate 
Phase 3 

44 55  34  Y 45  31  Y 

DIH-P3-1A 
Planned 
receivers in 
the CDA site(2) 

35 55  27  Y 45  24  Y 

DIH-P3-2A 
Planned 
receivers in 
the CDA site(2) 

38 55  30  Y 45  27  Y 

DIH-P3-4 

Planned 
receivers in 
the CDA 
site(2)(3) 

45 55 34 Y - - Y 

KAT-P1-1 

Residential 
premises near 
Kai Tak 
Station 

15 55  <20 Y 45  <20 Y 

KAT-P1-2 One Kai Tak 8 55  <20 Y 45  <20 Y 

KAT-P1-3 

Residential 
premises near 
Kai Tak 
Station 

21 55  <20 Y 45  <20 Y 

KAT-P1-4 

Residential 
premises near 
Kai Tak 
Station 

16 55  <20 Y 45  <20 Y 

KAT-P1-5 
Mun Ching 
House, Kai 
Ching Estate 

42 55  34  Y 45  31  Y 

KAT-P1-6 
Tower H3, De 
Novo 

26 55  <20 Y 45  <20 Y 

KAT-P1-7 

Residential 
premises near 
Kai Tak 
Station 

48 55  39  Y 45  36  Y 

TKW-1-1 Parc 22  37 55  28  Y 45  25  Y 

TKW-1-2 
Sanford 
Mansion  

37 55  28  Y 45  25  Y 

TKW-2-1 
Skytower 
Tower 1 

28 55  <20 Y 45  <20 Y 

TKW-2-2 
Skytower 
Tower 2 

28 55  <20 Y 45  <20 Y 

TKW-2-3 
Skytower 
Tower 7 

24 55  <20 Y 45  <20 Y 

TKW-3-1 Prince Ritz  13 55  <20 Y 45  <20 Y 

TKW-3-2 
Prosperity 
House  

26 55  <20 Y 45  <20 Y 

TKW-P1-1 

Residential 
premises near 
To Kwa Wan 
Station 

35 55  28  Y 45  25  Y 

MTW-6-1 
Fok On 
Building  

42 55  34  Y 45  31  Y 

MTW-6-2 
HK Society for 
the Protection 
of Children  

47 55  41  Y - - Y 

MTW-6-3 
Chung Nam 
Mansion  

42 55  33  Y 45  30  Y 

MTW-6-4 Pok Oi Lau  46 55  38  Y 45  35  Y 

MTW-7-1 
Geranium 
House  

46 55  37  Y 45  34  Y 

MTW-8-1 Horae Palace 43 55  35  Y 45  32  Y 
MTW-9-1 Majestic Park 40 55  32  Y 45  29  Y 

MTW-10-1 18 Farm Road 43 55  35  Y 45  32  Y 
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NSR ID 
NSR 

Description 

Lmax Day and Evening Period  
(0700 - 2300 hours) 

Night-time Period  
(2300 - 0700 hours) 

Updated 
Results,  

Lmax, dB(A) 

Criteria, 
Leq,30min, 
dB(A) 

Updated 
Prediction,  

Leq,30min, 
dB(A) 

Comply 
with 
NCO 
(Y/N) 

Criteria, 
Leq,30min, 
dB(A) 

Updated 
Prediction,  

Leq,30min, 
dB(A) 

Comply 
with NCO 

(Y/N) 

MTW-11-1 

Farm Road 
Government 
Primary 
School 

44 55  38  Y - - Y 

MTW-12-1 
Yuet Fai 
Mansion  

47 55  38  Y 45  35  Y 

MTW-12-2 Delight Court  41 55  32  Y 45  29  Y 

MTW-12-3 
Lucky 
Mansion  

35 55  27  Y 45  24  Y 

MTW-12-4 
352-354 Ma 
Tau Wai Road 

34 55  27  Y 45  24  Y 

MTW-12-5 
Seng Cheong 
Building  

39 55  32  Y 45  29  Y 

MTW-12-6 
Great Wall 
Building  

41 55  33  Y 45  30  Y 

MTW-12-7 
197-199 Ma 
Tau Wai Road  

45 55  37  Y 45  34  Y 

MTW-12-8 
Pak Tai 
Mansion  

47 55  39  Y 45  36  Y 

MTW-12-9 

Residential 
premises 
along Hung 
Kwong Street  

43 55  35  Y 45  32  Y 

MTW-12-1
0 

Lucky 
Building  

35 55  28  Y 45  25  Y 

MTW-12-1
1 

Jing Ming 
Building 

34 55  26  Y 45  23  Y 

MTW-12-1
2 

One Elegance 43 55  35  Y 45  32  Y 

MTW-13-1 

Cheung Chuk 
Shan 
Memorial 
School 

43 55  37  Y - - Y 

MTW-14-1 

PLK Lam Man 
Chan English 
Primary 
School 

37 55  32  Y - - Y 

MTW-15-1 

Hung Hom 
Lutheran 
Primary 
School 

40 55  36  Y - - Y 

MTW-16-1 

SKH Good 
Shepherd 
Primary 
School 

38 55  34  Y - - Y 

MTW-17-1 
Loyal 
Mansion  

38 55  30  Y 45  27  Y 

MTW-18-1 

Residential 
premises 
along Chi 
Kiang St 

32 55  25  Y 45  22  Y 

MTW-18-2 
No. 2 
Kowloon City 
Road 

33 55  26  Y 45  23  Y 

MTW-19-1 
Holy Trinity 
Church 

38 55  30  Y 45  27  Y 

HOM-1-1 
Ko Shan 
Theartre 

43 55  35  Y 45  32  Y 

HOM-2-1 Faerie Court  41 55  34  Y 45  31  Y 

HOM-2-2 
Lee Wing 
Building  

43 55  35  Y 45  32  Y 

HOM-2-3 
Wing Lam 
Mansion  

43 55  36  Y 45  33  Y 

HOM-2-4 Tak Lee Court  42 55  34  Y 45  31  Y 

HOM-2-5 
Chat Ma 
Mansion  

42 55  34  Y 45  31  Y 
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NSR ID 
NSR 

Description 

Lmax Day and Evening Period  
(0700 - 2300 hours) 

Night-time Period  
(2300 - 0700 hours) 

Updated 
Results,  

Lmax, dB(A) 

Criteria, 
Leq,30min, 
dB(A) 

Updated 
Prediction,  

Leq,30min, 
dB(A) 

Comply 
with 
NCO 
(Y/N) 

Criteria, 
Leq,30min, 
dB(A) 

Updated 
Prediction,  

Leq,30min, 
dB(A) 

Comply 
with NCO 

(Y/N) 

HOM-2-6 
Chatham 
Mansion  

45 55  37  Y 45  34  Y 

HOM-3-1 
Fook Sing 
Mansion  

39 55  31  Y 45  28  Y 

HOM-3-2 
Marigold 
Mansion, 
Block A  

39 55  31  Y 45  28  Y 

HOM-4-1 
Yee Fu 
Building  

36 55  28  Y 45  25  Y 

HOM-5-1 
271 Chatham 
Road North 

28 55  22  Y 45  <20 Y 

HOM-P2 
HKPU 
Student Halls 
of Residence 

35 55  28  Y 45  25  Y 

HOM-P3-1 

Residential 
Building, 
HOM Station 
Development 

37 55  30  Y 45  27  Y 

HUH-1-1 

Cartas 
Branchi 
College of 
Careers 

34 55  30  Y - - Y 

HUH-1-2 Lok Ka House  37 55  30  Y 45  27  Y 

HUH-1-3 
Wing Fung 
Building 

37 55  29  Y 45  26   

SCL (HHS)            

HUH-1-3 
Wing Fung 
Building 

16 55  <20 Y 45  <20 Y 

Notes: 
(1) The operational groundborne noise results are taken from either those presented in SCL(TAW-HUH) EIA Report 

or SCL(HHS) EIA Report KAT-P1-5 or Supporting Document for Application of VEP (Application No. 
VEP-370/2012) (June 2012) where applicable. 

(2) Information based on the Environmental Review Report (ERR) for Update of Fixed Plant Noise Sources at 
Diamond Hill Station (DIH) and Hin Keng Station (HIK), and Minor Update of HIK Footprint (August 2016) for 
supporting the Application of Variation of Environmental Permit (Application No.: VEP-506/2016). 

(3) There would be no night-time operation at DIH-P3-4 according to the information in ERR.   
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4 CONCLUSION  

4.1.1 The measurement of LSR values were conducted at the recommended testing locations as 
stated in the agreed T&RMP.  The assumptions adopted in the EIA Reports have been 
further reviewed and the ground-borne noise prediction for SCL(TAW-HUH) and SCL(HHS) 
have been updated based on all measured LSR results in the Final OGNMMP and the latest 
available information.  

4.1.2 The updated ground-borne noise levels are all below the noise criteria, and thus the 
conclusion in the EIA Reports remains unchanged, and no mitigation measures are required  

 













Annex C - Operational Groundborne Noise Assessment Results

Project: SCL (TAW-HUH) SCL (HHS)

Up Down Up Down Up Down kph (sec) (dB(A)) no./30m/dir
102 HUH-1-3 Wing Fung Building 1 45 - 0 - KAT-P1-5 - C 0 0 0 0 N N 16 25 27 33 6 <20 45 Yes

Notes:

[1] Reference LSR are measurement result taken at representative NSR.

[2]

[3] TOC types : 0 - No turnouts, 1 - turnout, 2 - inclined turnout

[4]

[5]

[5]

[6]

[7]

Track
Type[4]

Predicted
Leq 30min

(dB(A))
Passby

DurationCCF
NCO

Criteria
(Nighttime)

Train
Freqency

SEL[7]

1UP&DN Criteria
Achieved?

Nighttime train frequency is presented. For HHS, 6 trains per 30 minutes is assumed at the tunnel section under Chatham Road North for tuning around.

Calculation based on 8-car train with 23.75m legth for each car.

Lmax has incorporated a +0.5dB(A) correction to passby Leq based on previous study.

TOC[3]

Up Track
(m)

Reference LSR[1]

Track Type 0 = Direct Fixation, 1 = Atl 1 Baseplate, Type 2 = Egg Type Baseplate, Type 3 = 12.5Hz FST.

Vertical Distance
Speed[6]Horizontal Distance

Down
Track (m)

Lmax
[5]Item NSR Location Floor

FDL based on 60kph data and adjusted by the correction factor of 20xlog(V/Vref), in line with FTA manual.

TCF types : B - Bored tunnel, C - Cut and cover tunnel, S - Station

BCF
Down

Track (m)
Up Track

(m)
SCL

(HHS)

TCF[2]

P:\60273419\Task 2_Noise\Others\GB Noise\LSR Review\20170522\Vol1_Appendix 9.2&9.3&9.6_OGN Calculation_updated_HHS only_v3_reporting Page 1 of 1



 

 

 
 
 
 
 
 
 
  

 
Appendix B  

 
Calibration Certificates of Monitoring Equipment  

 



  

 

Appendix B-1 
 

Sound & Vibration Analyzer SVAN958 (Serial No. 28422) 

(for measurement conducted in July and December 2018) 
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Sound & Vibration Analyzer SVAN958A (Serial No. 59120) 

(for measurement conducted in July 2018) 
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Appendix B-9 
 

Sound & Vibration Analyzer SVAN958A (Serial No. 59120) 

(for measurement conducted in December 2018) 
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Sound & Vibration Analyzer SVAN958A (Serial No. 59121) 

(for measurement conducted in July 2018) 

)  
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Sound & Vibration Analyzer SVAN958A (Serial No. 69082) 

(for measurement conducted in December 2018) 
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Acoustic Calibrator Svantek SV35 (Serial No. 44797) 

 (for measurements conducted in July 2018) 
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Acoustic Calibrator Svantek SV35 (Serial No. 44797) 

 (for measurements conducted in December 2018) 
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Vibration Calibrator IMI Sensors 699A02 (Serial No.:989)  

(for measurements conducted in July 2018)  
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Vibration Calibrator IMI Sensors 699A02 (Serial No.:989)  

(for measurements conducted in December 2018) 
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Appendix C  

 
Ground-borne Noise Measurement –  
Photographs of Measurement Setup 
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Appendix C    Ground-borne Railway Noise Measurement - 

Photographs of Measurement Setup 

 

DIH-1-1 Tsui Chuk Garden Block 5 

 

 

TKW-6-2 Hong Kong Society for the Protection of Children 

Accelerometer  

Microphone 

Sound & Vibration 

Analyzer 

Accelerometer  

Microphone 

Sound & Vibration 

Analyzer 
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HOM-1-1 Ko Shan Theatre 

 

 
 

 
 
 

HUH-1-3 Wing Fung Building 

 

  

Accelerometer  

Sound & Vibration 

Analyzer 

Microphone 

Accelerometer  

Microphone 

Sound & Vibration 

Analyzer 
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DIH-11-1 Lung Poon Court, Lung Wan House 

 

 
 

DIH-6-1 WTS Fire Station and Quarters Block A 

 

Microphone 

Accelerometer  

Sound & Vibration 

Analyzer 

Microphone 

Accelerometer  

Sound & 

Vibration 

Analyzer 



 

 

 
 

Appendix D  
 

Ground-borne Railway Noise Measurement Results  
and Detailed Calculation 

 



Noise and Vibration Time History of Train Passby 

Measurement Location: DIH-1-1, Basement Floor 

  

Legend: 

               : Vibration level at 50Hz, µm/s 

               : Overall noise level, dB(A)  

D1 U1 D2 U2 D3 D4 U3 



  

 

 

  

Legend: 

               : Vibration level at 50Hz, µm/s 

               : Overall noise level, dB(A)  

U3 U4 D5 D6 U5 U6 



Typical Train Passby 

Measurement Location: DIH-1-1, Basement Floor 

 

Legend: 

               : Vibration level at 50Hz, µm/s    : Train Passby 

               : Overall noise level, dB(A)  

U1 



 

 

Legend: 

               : Vibration level at 50Hz, µm/s    :Train Passby 

               : Overall noise level, dB(A)  

D1 



Appendix D   Ground-borne Noise Measurement Results and Detailed Calculation (Without Background Correction)

Measurement Location: Tsui Chuk Garden Block 5 (DIH-1-1), Ground Floor (G/F)

Measurement Date and Time: 13/12/2018 02:00 to 04:00

GBNSR Train&Direction Train Type 
(1) Passby No. Measured 

Event
(2)

 Leq, 

dB(A)

[A]

Background 

Noise Level, 

dB(A)

[B]

[A] - [B], 

dB(A)

Event 

Duration, s

Correction for 

Event 

Duration, 

dB(A)

SEL
(3)

, dB(A) Averaged SEL, 

dB(A)

8 car SP-1900 U1 35.3 34.8 0.5 25 14.0 49.3

8 car SP-1900 U2 35.7 34.6 1.1 25 14.0 49.7

8 car SP-1900 U3 37.2 34.8 2.4 25 14.0 51.2

8 car CRC U4 34.8 34.0 0.8 25 14.0 48.8

8 car SP-1900 U5 36.6 34.3 2.3 25 14.0 50.6

8 car CRC U6 37.0 34.3 2.7 25 14.0 51.0

8 car SP-1900 D1 36.5 35.5 1.0 25 14.0 50.5

8 car SP-1900 D2 37.7 35.3 2.4 25 14.0 51.7

8 car SP-1900 D3 35.1 34.7 0.4 25 14.0 49.1

8 car CRC D4 35.1 34.8 0.3 25 14.0 49.1

8 car SP-1900 D5 36.4 34.6 1.8 25 14.0 50.4

8 car CRC D6 35.1 34.4 0.7 25 14.0 49.1

Notes:

(1) The train type, which is in equivalent noise performance, adopted for the commissioning test is the same as the train type for future operation.

(2) Event duration includes the head-tail time period.

Prediction of Groundborne Railway Noise Level During Daytime/Evening Time Period

GBNSR Train & Direction Averaged SEL, 

dB(A)

Time Period  Train 

Frequency 

per 30mins

Correction for 

Train 

Frequency, 

dB(A)

Conversion 

Factor to 

LAeq 

30mins, 

dB(A)

BCF 

Correction
(1)

Attfloor 

Correction

LAeq 

30mins
(2)

, 

dB(A)

Uptrack 50.2 12 10.8 -32.6 0.0 0.0 28.4

Downtrack 50.1 12 10.8 -32.6 0.0 0.0 28.3

<31

55

Yes

Notes:

(1) Measurement was conducted inside the building and thus there is no correction of buidling coupling factor (BCF).

(2) The ground-borne noise level was measured on G/F while 1/F is the lowest sensitive floor.  It is anticipated that the ground-borne noise railway level on 1/F would be lower than that on G/F due to floor-to-floor attenuation.

Prediction of Groundborne Railway Noise Level During Night-time Period

GBNSR Train & Direction Averaged SEL, 

dB(A)

Time Period  Train 

Frequency 

per 30mins

Correction for 

Train 

Frequency, 

dB(A)

Conversion 

Factor to 

LAeq 

30mins, 

dB(A)

BCF 

Correction
(1)

Attfloor 

Correction
(2)

LAeq 

30mins
(2)

, 

dB(A)

Uptrack 50.2 6 7.8 -32.6 0.0 0.0 25.4

Downtrack 50.1 6 7.8 -32.6 0.0 0.0 25.3

<28

45

Yes

Notes:

(1) Measurement was conducted inside the building and thus there is no correction of buidling coupling factor (BCF).

(2) The ground-borne noise level was measured on G/F while 1/F is the lowest sensitive floor.  It is anticipated that the ground-borne noise railway level on 1/F would be lower than that on G/F due to floor-to-floor attenuation.

GBN Criterion, dB(A)

Compliance

Predicted Noise Level, LAeq 30mins, dB(A) 

DIH-1-1 Uptrack

DIH-1-1
Daytime & 

Evening

(0700-2300)

Predicted Noise Level, LAeq 30mins, dB(A) 

GBN Criterion, dB(A)

Compliance

(3) As a conservative approach,  the measured event noise levels without background correction were adopted to determine the SEL. 

50.2

Downtrack

50.1

DIH-1-1
Night-time

(2300-0700)



Noise and Vibration Time History of Train Passby 

Measurement Location: TKW-6-2, G/F  

  

Legend: 

               : Vibration level at 50Hz, µm/s 

               : Overall noise level, dB(A)  

D1 U1 D2(1) D3 U2 D4 U3 

Note: 

(1) Based on site observation, event passby D2 was affected by traffic noise, thus the 

result was discarded. 



  

 

Legend: 

               : Vibration level at 50Hz, µm/s 

               : Overall noise level, dB(A)  

U3 U4 D5 D6 U5 D7 U6 



Typical Train Passby 

Measurement Location: TKW-6-2, G/F  

 

 

U2 D4 

Legend: 

               : Vibration level at 50Hz, µm/s    : Train Passby 

               : Overall noise level, dB(A)  



Appendix D   Ground-borne Noise Measurement Results and Detailed Calculation (Without Background Correction)

Measurement Location: HK Society for the Protection of Children (TKW-6-2), G/F

Measurement Date and Time: 31/7/2018 02:00 to 04:00

GBNSR Train&Direction Train Type 
(1) Passby No. Measured 

Event
(2)

 Leq, 

dB(A)

[A]

Background 

Noise Level, 

dB(A)

[B]

[A] - [B], 

dB(A)

Event 

Duration, s

Correction for 

Event 

Duration, 

dB(A)

SEL
(3)

, dB(A) Averaged SEL, 

dB(A)

8 car SP-1900 U1 19.6 19.1 0.5 28 14.5 34.1

8 car SP-1900 U2 20.0 18.7 1.3 28 14.5 34.5

8 car CRC U3 20.0 18.9 1.1 28 14.5 34.5

8 car CRC U4 19.2 19.0 0.2 28 14.5 33.7

8 car SP-1900 U5 20.3 19.0 1.3 28 14.5 34.8

8 car CRC U6 19.4 19.0 0.4 28 14.5 33.9

8 car SP-1900 D1 19.1 18.9 0.2 24 13.8 32.9

8 car CRC D3 19.9 19.1 0.8 24 13.8 33.7

8 car CRC D4 19.0 18.7 0.3 24 13.8 32.8

8 car SP-1900 D5 20.2 19.3 0.9 24 13.8 34.0

8 car CRC D6 19.4 18.7 0.7 24 13.8 33.2

8 car CRC D7 20.7 19.2 1.5 24 13.8 34.5

Notes:

(1) The train type, which is in equivalent noise performance, adopted for the commissioning test is the same as the train type for future operation.

(2) Event duration includes the head-tail time period.

Prediction of Groundborne Railway Noise Level During Daytime/Evening Time Period

GBNSR Train & Direction Averaged SEL, 

dB(A)

Time Period  Train 

Frequency 

per 30mins

Correction for 

Train 

Frequency, 

dB(A)

Conversion 

Factor to 

LAeq 

30mins, 

dB(A)

BCF 

Correction
(1)

Attfloor 

Correction
(2)

LAeq 30mins, 

dB(A)

Uptrack 34.2 12 10.8 -32.6 0.0 0.0 12.5

Downtrack 33.6 12 10.8 -32.6 0.0 0.0 11.8

<15

55

Yes

Notes:

(1) Measurement was conducted inside the building and thus there is no correction of buidling coupling factor (BCF).

(2) G/F of TKW-6-2 is the lowest noise sensitive floor, and thus no floor-to-floor attenuation was applied to the measurement result.

(3) As there is no sensitive use at TKW-6-2 during night-time period, only daytime/evening predicted noise level is presented.

TKW-6-2 Uptrack

34.2

Downtrack

33.6

(3)  As a conservative approach,  the measured event noise levels without background correction were adopted to determine the SEL. 

TKW-6-2
Daytime & 

Evening

(0700-2300)

Predicted Noise Level, LAeq 30mins, dB(A) 

GBN Criterion, dB(A)

Compliance



Noise and Vibration Time History of Train Passby 

Measurement Location: HOM-1-1, G/F  

  

 

Legend: 

               : Vibration level at 50Hz, µm/s 

               : Overall noise level, dB(A)  

U1 U2 D1 D2 U3 U4 



 

  

 

  

Legend: 

               : Vibration level at 50Hz, µm/s 

               : Overall noise level, dB(A)  

U4 D3 U5 D4 Double Passby  



Typical Train Passby 

Measurement Location: HOM-1-1, G/F  

 

U2 D1 

Legend: 

               : Vibration level at 50Hz, µm/s    : Train Passby 

               : Overall noise level, dB(A)  



Appendix D   Ground-borne Noise Measurement Results and Detailed Calculation (Without Background Correction)

Measurement Location: Ko Shan Theater (HOM-1-1), G/F

Measurement Date and Time: 1/7/2018 02:00 to 04:00

GBNSR Train&Direction Train Type 
(1) Passby No. Measured 

Event
(2)

 Leq, 

dB(A)

[A]

Background 

Noise Level, 

dB(A)

[B]

[A] - [B], 

dB(A)

Event 

Duration, s

Correction for 

Event 

Duration, 

dB(A)

SEL
(3)

, dB(A) Averaged SEL, 

dB(A)

8 car SP-1900 U1 31.4 31.0 0.4 40 16.0 47.4

8 car CRC U2 31.3 31.0 0.3 40 16.0 47.3

8 car SP-1900 U3 31.7 31.5 0.2 40 16.0 47.7

8 car CRC U4 31.7 31.4 0.3 40 16.0 47.7

8 car SP-1900 U5 31.7 31.3 0.4 40 16.0 47.7

8 car SP-1900 D1 31.6 31.1 0.5 34 15.3 46.9

8 car CRC D2 31.6 31.3 0.3 34 15.3 46.9

8 car CRC D3 31.7 31.3 0.4 34 15.3 47.0

8 car CRC D4 31.8 31.5 0.3 34 15.3 47.1

Notes:

(1) The train type, which is in equivalent noise performance, adopted for the commissioning test is the same as the train type for future operation.

(2) Event duration includes the head-tail time period.

Prediction of Groundborne Railway Noise Level During Daytime/Evening Time Period

GBNSR Train & Direction Averaged SEL, 

dB(A)

Time Period  Train 

Frequency 

per 30mins

Correction for 

Train 

Frequency, 

dB(A)

Conversion 

Factor to 

LAeq 

30mins, 

dB(A)

BCF 

Correction
(1)

Attfloor 

Correction
(2)

LAeq 30mins, 

dB(A)

Uptrack 47.6 12 10.8 -32.6 0.0 0.0 25.8

Downtrack 47.0 12 10.8 -32.6 0.0 0.0 25.2

<29

55

Yes

Notes:

(1) Measurement was conducted inside the building and thus there is no correction of buidling coupling factor (BCF).

(2) G/F of HOM-1-1 is the lowest noise sensitive floor, and thus no floor-to-floor attenuation was applied to the measurement result.

(3) As there is no sensitive use at HOM-1-1 during night-time period, only daytime/evening predicted noise level is presented.

HOM-1-1 Uptrack

47.6

Downtrack

47.0

(3) As a conservative approach,  the measured event noise levels without background correction were adopted to determine the SEL. 

HOM-1-1
Daytime & 

Evening

(0700-2300)

Predicted Noise Level, LAeq 30mins, dB(A) 

GBN Criterion, dB(A)

Compliance



Noise and Vibration Time History of Train Passby 

Measurement Location: HUH-1-3, 1/F  

  

Legend: 

               : Vibration level at 40Hz, µm/s 

               : Overall noise level, dB(A)  

D1 U1 D2(1) D3 

Note: 

(1) Based on site observation, event passby D2 was affected by traffic noise, thus the 

result was discarded. 



  

 

  

Legend: 

               : Vibration level at 40Hz, µm/s 

               : Overall noise level, dB(A)  

D2(1) D3 D4 U2(1) U3(1) D5 U4 D6 D7(1) U5 

Note: 

(1) Based on site observation, event passby D2, U2, U3 and D7 were affected by traffic 

noise, thus the result was discarded. 



Typical Train Passby 

Measurement Location: HUH-1-3, 1/F  

 

U1 

Legend: 

               : Vibration level at 40Hz, µm/s    : Train Passby 

               : Overall noise level, dB(A)  



  

 

 

D1 

Legend: 

               : Vibration level at 40Hz, µm/s    : Train Passby 

               : Overall noise level, dB(A)  



Appendix D   Ground-borne Noise Measurement Results and Detailed Calculation (Without Background Correction)

Measurement Location: Wing Fung Building (HUH-1-3), 1/F

Measurement Date and Time: 31/7/2018 02:00 to 04:00

GBNSR Train&Direction Train Type 
(1) Passby No. Measured 

Event
(2)

 Leq, 

dB(A)

[A]

Background 

Noise Level, 

dB(A)

[B]

[A] - [B], 

dB(A)

Event 

Duration, s

Correction for 

Event 

Duration, 

dB(A)

SEL
(3)

, dB(A) Averaged SEL, 

dB(A)

8 car SP-1900 U1 50.8 49.9 0.9 18 12.6 63.4

8 car CRC U4 50.9 49.8 1.1 18 12.6 63.5

8 car SP-1900 U5 49.9 49.5 0.4 18 12.6 62.5

8 car SP-1900 D1 50.7 50.5 0.2 22 13.4 64.1

8 car CRC D3 50.0 49.8 0.2 22 13.4 63.4

8 car CRC D4 50.5 50.2 0.3 22 13.4 63.9

8 car SP-1900 D5 50.4 49.1 1.3 22 13.4 63.8

8 car CRC D6 48.7 48.6 0.1 22 13.4 62.1

Notes:

(1) The train type, which is in equivalent noise performance, adopted for the commissioning test is the same as the train type for future operation.

(2) Event duration includes the head-tail time period.

Prediction of Groundborne Railway Noise Level During Daytime/Evening Time Period

GBNSR Train & Direction Averaged SEL, 

dB(A)

Time Period  Train 

Frequency 

per 30mins

Correction for 

Train 

Frequency, 

dB(A)

Conversion 

Factor to 

LAeq 

30mins, 

dB(A)

BCF 

Correction
(1)

Attfloor 

Correction
(2)

LAeq 30mins, 

dB(A)

Uptrack 63.1 12 10.8 -32.6 0.0 0.0 41.3

Downtrack 63.5 12 10.8 -32.6 0.0 0.0 41.7

<45

55

Yes

Notes:

(1) Measurement was conducted inside the building and thus there is no correction of buidling coupling factor (BCF).

(2) 1/F of HUH-1-3 is the lowest noise sensitive floor, and thus no floor-to-floor attenuation was applied to the measurement result.

Prediction of Groundborne Railway Noise Level During Night-time Period

GBNSR Train & Direction Averaged SEL, 

dB(A)

Time Period  Train 

Frequency 

per 30mins

Correction for 

Train 

Frequency, 

dB(A)

Conversion 

Factor to 

LAeq 

30mins, 

dB(A)

BCF 

Correction
(1)

Attfloor 

Correction
(2)

LAeq 30mins, 

dB(A)

Uptrack 63.1 6 7.8 -32.6 0.0 0.0 38.3

Downtrack 63.5 6 7.8 -32.6 0.0 0.0 38.7

<42

45

Yes

Notes:

(1) Measurement was conducted inside the building and thus there is no correction of buidling coupling factor (BCF).

(2) 1/F of HUH-1-3 is the lowest noise sensitive floor, and thus no floor-to-floor attenuation was applied to the measurement result.

Compliance

Uptrack

HUH-1-3
Night-time

(2300-0700)

Predicted Noise Level, LAeq 30mins, dB(A) 

GBN Criterion, dB(A)

(3)  As a conservative approach,  the measured event noise levels without background correction were adopted to determine the SEL. 

63.1

63.5

HUH-1-3
Daytime & 

Evening

(0700-2300)

Downtrack

HUH-1-3

Compliance

Predicted Noise Level, LAeq 30mins, dB(A) 

GBN Criterion, dB(A)



Noise and Vibration Time History of Train Passby 

Measurement Location: DIH-11-1, 1/F  

  

 

D1 U1 D2 U2 D3 D4 U3(1) 

Legend: 

               : Vibration level at 50Hz, µm/s 

               : Overall noise level, dB(A)  

Note: 

(1) Based on site observation, event passby U3 was affected by mechanical noise, thus 

the result was discarded. 



  

 

 

U3
(1)

 U4(1) D5(1) D6(1) U5 U6 

Legend: 

               : Vibration level at 50Hz, µm/s 

               : Overall noise level, dB(A)  

Note: 

(1) Based on site observation, event passby U3, U4, D5 & D6 was affected by 

mechanical noise, thus the result was discarded. 



Typical Train Passby 

Measurement Location: DIH-11-1, 1/F  

 

U2 D3 

Legend: 

               : Vibration level at 50Hz, µm/s    : Train Passby 

               : Overall noise level, dB(A)  



Appendix D   Ground-borne Noise Measurement Results and Detailed Calculation (Without Background Correction)

Measurement Location: Lung Wan House (DIH-11-1), 1/F

Measurement Date and Time: 13/12/2018 02:00 to 04:00

GBNSR Train&Direction Train Type 
(1) Passby No. Measured 

Event
(2)

 Leq, 

dB(A)

[A]

Background 

Noise Level, 

dB(A)

[B]

[A] - [B], 

dB(A)

Event 

Duration, s

Correction for 

Event 

Duration, 

dB(A)

SEL
(3)

, dB(A) Averaged SEL, 

dB(A)

8 car SP-1900 U1 39.8 39.6 0.2 27 14.3 54.1

8 car SP-1900 U2 39.5 39.4 0.1 27 14.3 53.8

8 car SP-1900 U5 39.7 39.5 0.2 27 14.3 54.0

8 car CRC U6 39.7 39.5 0.2 27 14.3 54.0

8 car SP-1900 D1 39.9 39.5 0.4 26 14.1 54.0

8 car SP-1900 D2 40.9 39.6 1.3 26 14.1 55.0

8 car SP-1900 D3 39.8 39.7 0.1 26 14.1 53.9

8 car CRC D4 39.7 39.4 0.3 26 14.1 53.8

Notes:

(1) The train type, which is in equivalent noise performance, adopted for the commissioning test is the same as the train type for future operation.

(2) Event duration includes the head-tail time period.

Prediction of Groundborne Railway Noise Level During Daytime/Evening Time Period

GBNSR Train & Direction Averaged SEL, 

dB(A)

Time Period  Train 

Frequency 

per 30mins

Correction for 

Train 

Frequency, 

dB(A)

Conversion 

Factor to 

LAeq 

30mins, 

dB(A)

BCF 

Correction
(1)

Attfloor 

Correction
(2)

LAeq 30mins, 

dB(A)

Uptrack 54.0 12 10.8 -32.6 0.0 0.0 32.2

Downtrack 54.3 12 10.8 -32.6 0.0 0.0 32.5

<35

55

Yes

Notes:

(1) Measurement was conducted inside the building and thus there is no correction of buidling coupling factor (BCF).

(2) 1/F of DIH-11-1 is the lowest noise sensitive floor, and thus no floor-to-floor attenuation was applied to the measurement result.

Prediction of Groundborne Railway Noise Level During Night-time Period

GBNSR Train & Direction Averaged SEL, 

dB(A)

Time Period  Train 

Frequency 

per 30mins

Correction for 

Train 

Frequency, 

dB(A)

Conversion 

Factor to 

LAeq 

30mins, 

dB(A)

BCF 

Correction
(1)

Attfloor 

Correction
(2)

LAeq 30mins, 

dB(A)

Uptrack 54.0 6 7.8 -32.6 0.0 0.0 29.2

Downtrack 54.3 6 7.8 -32.6 0.0 0.0 29.5

<32

45

Yes

Notes:

(1) Measurement was conducted inside the building and thus there is no correction of buidling coupling factor (BCF).

(2) 1/F of DIH-11-1 is the lowest noise sensitive floor, and thus no floor-to-floor attenuation was applied to the measurement result.

DIH-11-1
Night-time

(2300-0700)

DIH-11-1 Uptrack

54.0

Downtrack

54.3

DIH-11-1
Daytime & 

Evening

(0700-2300)

Predicted Noise Level, LAeq 30mins, dB(A) 

GBN Criterion, dB(A)

Compliance

(3) As a conservative approach,  the measured event noise levels without background correction were adopted to determine the SEL. 

Predicted Noise Level, LAeq 30mins, dB(A) 

GBN Criterion, dB(A)

Compliance



Noise and Vibration Time History of Train Passby 

Measurement Location: DIH-6-1, 1/F  

  

Legend: 

               : Vibration level at 50Hz, µm/s 

               : Overall noise level, dB(A)  

D1 U1 D2 U2 D3 D4 U3 



  

  

Legend: 

               : Vibration level at 50Hz, µm/s 

               : Overall noise level, dB(A)  

U3 U4 D5 D6 U5 U6 



Typical Train Passby 

Measurement Location: DIH-6-1, 1/F 

 

D6 U5 

Legend: 

               : Vibration level at 50Hz, µm/s    : Train Passby 

               : Overall noise level, dB(A)  



Appendix D   Ground-borne Noise Measurement Results and Detailed Calculation (Without Background Correction)

Measurement Location: Wong Tai Sin Fire Service Department Quarters (DIH-6-1), 1/F

Measurement Date and Time: 13/12/2018 02:00 to 04:00

GBNSR Train&Direction Train Type 
(1) Passby No. Measured 

Event
(2)

 Leq, 

dB(A)

[A]

Background 

Noise Level, 

dB(A)

[B]

[A] - [B], 

dB(A)

Event 

Duration, s

Correction for 

Event 

Duration, 

dB(A)

SEL
(3)

, dB(A) Averaged SEL, 

dB(A)

8 car SP-1900 U1 34.3 32.9 1.4 22 13.4 47.7

8 car SP-1900 U2 34.0 33.8 0.2 22 13.4 47.4

8 car SP-1900 U3 33.9 33.6 0.3 22 13.4 47.3

8 car CRC U4 34.1 33.0 1.1 22 13.4 47.5

8 car SP-1900 U5 34.2 33.6 0.6 22 13.4 47.6

8 car CRC U6 33.2 32.7 0.5 22 13.4 46.6

8 car SP-1900 D1 33.5 32.7 0.8 21 13.2 46.7

8 car SP-1900 D2 34.2 33.8 0.4 21 13.2 47.4

8 car SP-1900 D3 34.5 33.8 0.7 21 13.2 47.7

8 car CRC D4 34.4 33.8 0.6 21 13.2 47.6

8 car SP-1900 D5 34.4 33.7 0.7 21 13.2 47.6

8 car CRC D6 34.4 34.0 0.4 21 13.2 47.6

Notes:

(1) The train type, which is in equivalent noise performance, adopted for the commissioning test is the same as the train type for future operation.

(2) Event duration includes the head-tail time period.

Prediction of Groundborne Railway Noise Level During Daytime/Evening Time Period

GBNSR Train & Direction Averaged SEL, 

dB(A)

Time Period  Train 

Frequency 

per 30mins

Correction for 

Train 

Frequency, 

dB(A)

Conversion 

Factor to 

LAeq 

30mins, 

dB(A)

BCF 

Correction
(1)

Attfloor 

Correction
(2)

LAeq 30mins, 

dB(A)

Uptrack 47.4 12 10.8 -32.6 0.0 0.0 25.6

Downtrack 47.5 12 10.8 -32.6 0.0 0.0 25.7

<29

55

Yes

Notes:

(1) Measurement was conducted inside the building and thus there is no correction of buidling coupling factor (BCF).

(2) 1/F of DIH-6-1 is the lowest noise sensitive floor, and thus no floor-to-floor attenuation was applied to the measurement result.

Prediction of Groundborne Railway Noise Level During Night-time Period

GBNSR Train & Direction Averaged SEL, 

dB(A)

Time Period  Train 

Frequency 

per 30mins

Correction for 

Train 

Frequency, 

dB(A)

Conversion 

Factor to 

LAeq 

30mins, 

dB(A)

BCF 

Correction
(1)

Attfloor 

Correction
(2)

LAeq 30mins, 

dB(A)

Uptrack 47.4 6 7.8 -32.6 0.0 0.0 22.6

Downtrack 47.5 6 7.8 -32.6 0.0 0.0 22.7

<26

45

Yes

Notes:

(1) Measurement was conducted inside the building and thus there is no correction of buidling coupling factor (BCF).

(2) 1/F of DIH-6-1 is the lowest noise sensitive floor, and thus no floor-to-floor attenuation was applied to the measurement result.

DIH-6-1
Night-time

(2300-0700)

DIH-6-1 Uptrack

47.4

Downtrack

47.5

DIH-6-1
Daytime & 

Evening

(0700-2300)

Predicted Noise Level, LAeq 30mins, dB(A) 

GBN Criterion, dB(A)

Compliance

(3) As a conservative approach,  the measured event noise levels without background correction were adopted to determine the SEL. 

Predicted Noise Level, LAeq 30mins, dB(A) 

GBN Criterion, dB(A)

Compliance
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