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1 INTRODUCTION 

Following the approval of the Kwun Tong Line Extension (hereafter referred 

to as the KTE Project) Environmental Impact Assessment (EIA) Report (1) 

under the Environmental Impact Assessment Ordinance (EIAO) on 19 August 

2010, an Environmental Permit (EP-399/2010) was granted for the KTE Project 

on 27 September 2010.The EP has been varied and the latest EP (EP-

399/2010/D) was issued on 16 February 2016 to include updated maximum 

sound power levels for the fixed plant noise sources as presented in the 

Environmental Review Report (ERR) for supporting the Variation of EP.  

Condition 4.6 in Part C of the current EP (EP-399/2010/D) requires that “At 

least one month before the commencement of operation of the Project, the Permit 

Holder shall carry out audit and confirm in writing to the Director that the design of 

the fixed plant noise sources associated with the Project complies with the maximum 

sound power levels determined in the EIA Report (Register No. AEIAR-154/2010) 

and all relevant documents in the Register, or otherwise approved by the Director in 

compliance with the requirements in the Technical Memorandum on Environmental 

Impact Assessment Process having due regard to the characteristics of tonality, 

impulsiveness and intermittency. The audit report shall be certified by the ET Leader 

and verified by the IEC”. 

In accordance with the above EP Condition, MTR Corporation Limited 

(MTRCL) submitted a Proposal for Updating the Maximum Sound Power Levels for 

Fixed Plant Noise Sources (Proposal for Updating SWLs) in August 2016 and it 

was approved by EPD on 29 August 2016. 

ERM-Hong Kong, Limited (ERM) was appointed by MTRCL to prepare the 

fixed plant noise audit report for the noise measurement at the fixed plant 

noise sources to check the compliance of the maximum sound power levels 

(SWLs) and to undertake noise measurement at the identified representative 

Noise Sensitive Receivers (NSRs) for investigation of any tonal, impulsive and 

intermittent characteristics from the fixed plant noise sources installed at the 

KTE Project.  

This Report presents the noise measurement methodology and results of noise 

measurement at the fixed plant noise sources of Wylie Road Ancillary 

Building (WAB), Ho Man Tin Station (HOM), Whampoa Station (WHA) and 

at the representative NSRs near these three locations, and check compliance 

by comparing the results with the maximum sound power levels determined 

in the approved KTE EIA report and ERR. 

 

(1)  Kwun Tong Line Extension Environmental Impact Assessment Report (Register No.: AEIAR-154/2010) (KTE EIA 

Report) 
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2 COMPLIANCE CRITERIA AND NOISE CRITERIA 

2.1 NOISE MEASUREMENT TO OBTAIN THE SWLS OF FIXED PLANT NOISE SOURCES 

Fixed plant sources, including ventilation fans, chillers and coolers, would be 

located within plant rooms and the noise from these fixed plant sources would 

be emitted through the louvers.  The measured noise level at each louver 

during the commissioning test shall comply with the maximum allowable 

SWLs as summarised in Table 2.1 which is based on Table 2.2 of the Proposal 

for Updating SWLs.  Layout and section plans of the fixed plant sources are 

shown in Annex A1.  Appropriate corrections in tonal, impulsive or 

intermittent characteristics should be applied, where applicable, in accordance 

with the IND-TM during the commissioning test.  

Table 2.1 Summary of Updated Maximum Allowable SWLs for Fixed Plant Sources 

Plant Item(a)(b) Description Maximum Allowable SWL, dB(A) 

Daytime Night-time 

WAB    

VSWAB-1A Louvre for Ventilation Building 88 83 

VSWAB-1B (c) Louvre for Ventilation Building 96 --  

VSWAB-2 Louvre for Ventilation Building 95 85 

VSWAB-3 (c) Louvre for Ventilation Building 95 --  

VSWAB-4 Louvre for Ventilation Building 95 93 

VSWAB-5A Louvre for Ventilation Building 93 83 

VSWAB-5B Louvre for Ventilation Building 93 83 

VSWAB-6A Louvre for Ventilation Building 94 84 

VSWAB-6B Louvre for Ventilation Building 94 84 

VSWAB-7A Louvre for Ventilation Building 95 93 

VSWAB-7B Louvre for Ventilation Building 95 93 

VSWAB-8 (b) Louvre for Ventilation Building -- -- 

VSWAB-10 Louvre for Ventilation Building 94 92 

HOM    

A1 (a) SCL Tunnel Ventilation Louvre 93 83 

A2 (a) SCL Tunnel Ventilation Louvre 93 83 

A3 (a) SCL Tunnel Ventilation Louvre 88 78 

A4 (a) SCL Tunnel Ventilation Louvre 88 78 

A5 (a) SCL Tunnel Ventilation Louvre 88 78 

A6 (a) SCL Tunnel Ventilation Louvre 86 76 

B1 (a) SCL Tunnel Ventilation Louvre 94 84 

B2 (a) SCL Tunnel Ventilation Louvre 94 84 

B3a Station Ventilation Louvre 93 86 

B3b Station Ventilation Louvre 93 86 

B4 (c) Tunnel Ventilation Louvre 98 -- 

B4a Station Ventilation Louvre 91 82 

B5 Station Ventilation Louvre 92 83 

B6 (c) Tunnel Ventilation Louvre 95 -- 

B7 (c) Tunnel Ventilation Louvre 95 -- 

B8 (c) Tunnel Ventilation Louvre 90 -- 

B9 Station Ventilation Louvre 95 85 

B10 (c) Station Ventilation Louvre 82 -- 
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Plant Item(a)(b) Description Maximum Allowable SWL, dB(A) 

B11 (c) Station Ventilation Louvre 85 -- 

C1a Station Ventilation Louvre 90 80 

C1b Station Ventilation Louvre 94 81 

C2a Station Ventilation Louvre 90 80 

C2b Station Ventilation Louvre 92 82 

C2c (c) Station Ventilation Louvre 78 -- 

C2d Station Ventilation Louvre 92 83 

C2e Station Ventilation Louvre 92 83 

C3 Station Ventilation Louvre 91 86 

C4 Station Ventilation Louvre 93 81 

C4a Station Ventilation Louvre 93 89 

C5 Station Ventilation Louvre 93 84 

C6 Station Ventilation Louvre 94 80 

C7a (b) Station Ventilation Louvre -- -- 

C7b (b) Station Ventilation Louvre -- -- 

C7c (c) Station Ventilation Louvre 85 -- 

C7d (b) Station Ventilation Louvre -- -- 

D1 Tunnel Ventilation Louvre 92 90 

D2 Tunnel Ventilation Louvre 88 88 

D3 Station Ventilation Louvre 95 85 

D4 (b) Station Ventilation Louvre -- -- 

D5 Station Ventilation Louvre 93 83 

D6 Station Ventilation Louvre 94 86 

D7 Station Ventilation Louvre 93 83 

D8 (c) Station Ventilation Louvre 91 -- 

D9 Station Ventilation Louvre 86 78 

D10 Station Ventilation Louvre 84 78 

D11 Station Ventilation Louvre 85 78 

E1 Station Ventilation Louvre 88 80 

E2 Station Ventilation Louvre 87 78 

E3 Station Ventilation Louvre 86 79 

E4 Station Ventilation Louvre 85 77 

E5-1 Tunnel Ventilation Louvre 88 82 

E5-2 (b) Tunnel Ventilation Louvre -- -- 

E5-3 (a) SCL Tunnel Ventilation Louvre 80 70 

F1 Station Ventilation Louvre 85 75 

F1a Station Ventilation Louvre 84 74 

F1b Station Ventilation Louvre 84 81 

F1c Station Ventilation Louvre 80 75 

F1d (c) Station Ventilation Louvre 82 -- 

F1e (b) Station Ventilation Louvre -- -- 

F2 (a) SCL Tunnel Ventilation Louvre 85 75 

F3a Station Ventilation Louvre 87 77 

F3b Station Ventilation Louvre 86 76 

F3c (b) Station Ventilation Louvre -- -- 

F3d Station Ventilation Louvre 86 76 

F3e (b) Station Ventilation Louvre -- -- 

F4a (d) Station Ventilation Louvre 87 -- 

F4b (d) Station Ventilation Louvre -- 70 

G1 (a) SCL Tunnel Ventilation Shaft 87 77 

G2 (a) SCL Tunnel Ventilation Shaft 87 77 

G3 (a) SCL Tunnel Ventilation Shaft 81 71 
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Plant Item(a)(b) Description Maximum Allowable SWL, dB(A) 

G4 (a) SCL Tunnel Ventilation Shaft 78 68 

G5 (a) SCL Tunnel Ventilation Shaft 78 68 

H1 (c)(e) Tunnel Ventilation Shaft 92 -- 

H2 (c)e) Tunnel Ventilation Shaft 92 -- 

H3 (c)(e) Tunnel Ventilation Shaft 91 -- 

H4 (c)(e) Tunnel Ventilation Shaft 90 -- 

I1 (c)(e) Tunnel Ventilation Shaft 97 -- 

I2 (c)(e) Tunnel Ventilation Shaft 97 -- 

I3 (c)(e) Tunnel Ventilation Shaft 91 -- 

I4 (c)(e) Tunnel Ventilation Shaft 91 -- 

J1 (b) Station Ventilation Louvre -- -- 

J2 (b) Station Ventilation Louvre -- -- 

J3 Station Ventilation Louvre 86 76 

J4 Station Ventilation Louvre 83 76 

J5 Station Ventilation Louvre 83 75 

J6 Station Ventilation Louvre 86 76 

J7 (b) Station Ventilation Louvre -- -- 

K1a (b) Station Ventilation Louvre -- -- 

K1b Station Ventilation Louvre 89 86 

K2 (b) Station Ventilation Louvre -- -- 

K3 (c) Station Ventilation Louvre 91 -- 

K4 (c) Station Ventilation Louvre 90 -- 

K5 (c) Station Ventilation Louvre 94 -- 

K6 (c) Station Ventilation Louvre 95 -- 

WHA    

1-1a (c) Tunnel Ventilation Louvre 94 -- 

1-2a (c) Station Ventilation Louvre 90 -- 

1-2b Tunnel Ventilation Louvre 86 84 

1-3a (c) Station Ventilation Louvre 81 -- 

1-3b Station Ventilation Louvre 81 74 

1-3c Station Ventilation Louvre 85 75 

1-3d Tunnel Ventilation Louvre 85 78 

1-4a (c) Station Ventilation Louvre 90 -- 

1-6c Station Ventilation Louvre 83 77 

1-6a (c) Tunnel Ventilation Louvre 82 -- 

1-7a (c) Station Ventilation Louvre 87 -- 

1-7b (c) Station Ventilation Louvre 87 -- 

2-1a (c) Station Ventilation Louvre 83 -- 

2-1b Tunnel Ventilation Louvre 87 77 

2-2a (c) Station Ventilation Louvre 88 -- 

2-2b (c) Station Ventilation Louvre 86 -- 

2-2c (b) Station Ventilation Louvre -- -- 

2-2d Tunnel Ventilation Louvre 95 95 

2-2e (b) Station Ventilation Louvre -- -- 

2-3a Tunnel Ventilation Louvre 88 86 

2-3b (c) Station Ventilation Louvre 94 -- 

3-1a (c) Station Ventilation Louvre 89 -- 

3-1b (c) Tunnel Ventilation Louvre 89 -- 

3-2a Station Ventilation Louvre 93 85 

4-1a Station Ventilation Louvre 90 82 

5-1a (c) Tunnel Ventilation Shaft 93 -- 
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Plant Item(a)(b) Description Maximum Allowable SWL, dB(A) 

Notes: 

(a) The fixed plant will be used to support the operation of Shatin Central Link (SCL). 

(b) These noise sources have been removed as no noise source is connected to the louvre or 

noise source is not belonged to KTE or SCL. 

(c) No noise source is connected to these louvres during night-time period. 

(d) Noise source connecting to F4a will be operated during daytime. During night-time period, 

noise source connecting to F4b will be operated while that for F4a will not be operated. 

(e) Tunnel ventilation shaft H and I will not be operated concurrently as only one of them will 

be operated at a time. 



ENVIRONMENTAL RESOURCES MANAGEMENT MTRCL 

6 

3 MEASUREMENT METHODOLOGY 

3.1 NOISE MEASUREMENT TO OBTAIN THE SWLS OF FIXED PLANT NOISE SOURCES 

Noise measurements to obtain the SWLs of the fixed plant noise sources are 

undertaken by NAP Acoustics (Far East) Limited.  Details of the 

measurement methodology, calibration certificates of equipment and sample 

photographs showing the measurement locations are shown in Annexes A2 to 

A4, respectively. 

3.1.1 Measurement Equipment 

The sound level meters and calibrators used for noise measurements are listed 

in the Table 3.1.  The instruments used for the noise measurements comply 

with International Electrotechnical Commission Publications 651:1979 (Type 1) 

and 804:1985 (Type 1).  The calibration certificates of equipment are shown in 

Annex A3.   

Table 3.1 Noise Measurement Equipment 

Equipment Model Serial Number 

Sound Level Meter Norsonic Nor140 1406038 

 Larson Davis 831 0002594 

 Ono Sokki LA-5111 24200127 

Calibrator Brüel & Kjæ r 4231 2571861 

Before and after each series of measurements, a sound calibrator was applied 

to the microphone to verify the calibration of the measuring system.  The 

difference between the readings made before and after each series of 

measurements shall be less than or equal to 1.0 dB.  

3.1.2 Measurement Date and Time 

The noise measurements at WAB, HOM and WHA were all carried out during 

evening and night-time period at the fixed plant noise sources.  The noise 

measurement schedule is shown in Table 3.2.  

Table 3.2 Measurement Schedule 

Location Date 

WAB 26 - 27 May 2016 

1 - 2 June 2016 

14 - 15 July 2016 

9 - 10 August 2016 

HOM 24 – 25 June 2016 

14 - 16 July 2016 

19 – 19 July 2016 

26 – 27 July 2016 

8 – 10 August 2016 

12 – 13 August 2016 

19 – 24 August 2016 
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Location Date 

WHA 27 – 29 July 2016 

4 – 5 August 2016 

14 – 15 August 2016 

18 – 19 August 2016 

 

3.2 NOISE MEASUREMENT TO CONFIRM ANY TONAL, IMPULSIVE AND INTERMITTENT 

CHARACTERISTICS FROM THE FIXED PLANT NOISE SOURCES AT NSRS 

3.2.1 Measurement Equipment 

The sound level meters and calibrators used for noise measurements are listed 

in the Table 3.3.  The instruments used for the noise measurements comply 

with International Electrotechnical Commission Publications 651:1979 (Type 1) 

and 804:1985 (Type 1).  The calibration certificates of equipment are shown in 

Annex B1.   

Table 3.3 Noise Measurement Equipment 

Equipment Model Serial Number 

Sound Level Meter 01dB-Stell Solo 65226 

 Svantek Svan 959 11238 

 NTi XL2-TA2 A2A-08670-E0 

 Casella CEL-633C 0442197 

 Rion NA-27 00201194 

 Brüel & Kjæ r 2250-L 2741137 

 Brüel & Kjæ r 2250-L 2675655 

 Svantek Svan 955 15234 

 Svantek Svan 958 20890 

 Svantek Svan 958 28422 

Calibrator 01dB-Stell CAL21 34113607(2011) 

 Svantek SV 30A 7441 

 Rion NC-73 10786708 

 Brüel & Kjæ r 4231 2309393 

 Svantek SV 30A 29088 

 Svantek SV 30A 7971 

Before and after each series of measurements, a sound calibrator was applied 

to the microphone to verify the calibration of the measuring system.  The 

difference between the readings made before and after each series of 

measurements shall be less than or equal to 1.0 dB.  

3.2.2 Measurement Parameters 

The noise measurements were conducted in terms of the A-weighted 

equivalent continuous sound pressure level over 30 minutes, LAeq (30 min), in 

one-third octave band, for two scenarios: 
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 Scenario 1 - full capacity of normal operation mode with emergency 

mode to check against noise criteria during daytime and evening 

periods 

 Scenario 2 - full capacity of normal operation mode without emergency 

mode to check against the noise criteria during night-time period. 

2 sets of background noise level, LAeq (5 min), in one-third octave band, were 

measured at each measurement location when all fixed plant equipment were 

shut down without abnormal intrusive noise. 

3.2.3 Measurement Location 

Fixed plant noise measurements were carried out at the first layer of NSRs 

from WAB, HOM and WHA.  The measurement locations were selected with 

direct line of sight to the noise sources and hence considered sufficient to be 

representative.  The measurement locations are summarised in Table 3.4 and 

shown in Figures 3.1, 3.2 and 3.3.  Photographs of measurement locations are 

shown in Annex B2. 

Table 3.4 Noise Measurement Locations 

Works 

Area 

NSR ID Description Type Measurement Height 

WAB NSR 11 Yau Ma Tei Specialist Clinic Hospital ~5m above ground level 

at tennis court in front of 

the clinic 

 NSR 12 Methodist School Educational 

Institution 

~5m above ground level 

HOM NSR 18 Yee Fu Building Residential ~10m above ground level 

 NSR 20 Chinachem (Hung Hom) 

Commercial Centre 

Residential ~1.2m above footbridge 

 NSR 40b Residential Building, Ho 

Man Tin Station 

Development (Planned 

Future NSR) 

Residential ~10m above ground level 

 NSR 40c Residential Building, Ho 

Man Tin Station 

Development (Planned 

Future NSR) 

Residential ~5m above ground level 

 NSR 40d Residential Building, Ho 

Man Tin Station 

Development (Planned 

Future NSR) 

Residential ~5m above ground level 

 NSR 45  271 Chatham Road North Residential ~5m above ground level 

WHA NSR 27a Block Y, Ki Fu Building, 

Whampoa Estate 

Residential ~5m above ground level 

 NSR 28 Block H, On Wah Building, 

Whampoa Estate 

Residential ~5m above ground level 

 NSR 29a Block 9, Bauhinia Mansions, 

Whampoa Garden Site 11 

Residential ~5m above ground level 

 NSR 31a Block 5, Cherry Mansions, 

Whampoa Garden Site 2 

Residential ~3m above podium 
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Figure 3.2
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Figure 3.3
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Works 

Area 

NSR ID Description Type Measurement Height 

 NSR 32 Block 13, Bauhinia 

Mansions, Whampoa 

Garden Site 11 

Residential ~3m above podium 

 NSR 34b Fung Kei Millennium 

Primary School  

Educational 

Institution 

2/F, ~1.2m above floor 

 NSR 47 Block 7, Bauhinia Mansions, 

Whampoa Garden Site 11 

Residential ~5m above ground level 

 NSR 48a Block I, Lok Wah Building, 

Whampoa Estate 

Residential ~5m above ground level 

 NSR 50 Block 2, Oak Mansions, 

Whampoa Garden Site 5 

Residential ~1.2m above podium 

 NSR 51a Block 5, Cotton Tree 

Mansions Whampoa Garden 

Site 7 

Residential ~3m above podium 

3.2.4 Measurement Date and Time 

The noise measurements were carried out for Scenario 1  and Scenario 2 at the 

monitoring locations of WAB, WHA and HOM.  The measurement schedule 

is presented in Table 3.5. 

Table 3.5 Measurement Schedule 

Location Date 

WAB 15 - 16 August 2016 

HOM 23 August 2016 

WHA 26 August 2016 
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4 MEASUREMENT RESULTS 

4.1 NOISE MEASUREMENT TO OBTAIN THE SWLS OF FIXED PLANT NOISE SOURCES 

The measured SWLs of worst case scenario during daytime and evening, and 

night-time periods are presented in Table 4.1.  Details of the measurement 

results are shown in Annex A5.  

Table 4.1 Summary of Measured SWLs for Fixed Plants  

Works 

Area 

Plant Item 

  

Measured SWL, 

dB(A) (a) 

Maximum allowable 

SWL, dB(A) (b) 

Compliance (Y/N) 

 Daytime Night-

time 

Daytime Night-

time 

Daytime Night-time 

WAB VSWAB-1A 67 67 88 83 Y Y 

 VSWAB-1B 96 -- 96 -- Y -- 

 VSWAB-2 89 78 95 85 Y Y 

 VSWAB-3 93 -- 95 -- Y -- 

 VSWAB-4 84 84 95 93 Y Y 

 VSWAB-5A 81 81 93 83 Y Y 

 VSWAB-5B 81 81 93 83 Y Y 

 VSWAB-6A 78 78 94 84 Y Y 

 VSWAB-6B 78 78 94 84 Y Y 

 VSWAB-7A 83 83 95 93 Y Y 

 VSWAB-7B 84 84 95 93 Y Y 

 VSWAB-10 79 79 94 92 Y Y 

HOM A1  93 83 93 83 Y Y 

 A2  93 83 93 83 Y Y 

 A3 88 78 88 78 Y Y 

 A4 88 78 88 78 Y Y 

 A5 88 78 88 78 Y Y 

 A6  86 76 86 76 Y Y 

 B1 94 84 94 84 Y Y 

 B2 94 84 94 84 Y Y 

 B3a 82 82 93 86 Y Y 

 B3b 82 70 93 86 Y Y 

 B4 96 -- 98 -- Y -- 

 B4a 81 81 91 82 Y Y 

 B5 82 82 92 83 Y Y 

 B6  86 -- 95 -- Y -- 

 B7  85 -- 95 -- Y -- 

 B8  85 -- 90 -- Y -- 

 B9 72 72 95 85 Y Y 

 B10 69 -- 82 -- Y -- 

 B11 68 -- 85 -- Y -- 

 C1a 77 77 90 80 Y Y 

 C1b 80 80 94 81 Y Y 

 C2a 80 80 90 80 Y Y 

 C2b 82 82 92 82 Y Y 

 C2c  76 -- 78 -- Y -- 

 C2d 83 83 92 83 Y Y 

 C2e 83 83 92 83 Y Y 

 C3 81 81 91 86 Y Y 
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Works 

Area 

Plant Item 

  

Measured SWL, 

dB(A) (a) 

Maximum allowable 

SWL, dB(A) (b) 

Compliance (Y/N) 

 C4 80 80 93 81 Y Y 

 C4a 86 86 93 89 Y Y 

 C5 80 80 93 84 Y Y 

 C6 83 78 94 80 Y Y 

 C7a  -- -- -- -- -- -- 

 C7b  -- -- -- -- -- -- 

 C7c  78 -- 85 -- Y -- 

 C7d  -- -- -- -- -- -- 

 D1 89 89 92 90 Y Y 

 D2 87 87 88 88 Y Y 

 D3 85 84 95 85 Y Y 

 D4 -- -- -- -- -- -- 

 D5 83 83 93 83 Y Y 

 D6 85 85 94 86 Y Y 

 D7 82 82 93 83 Y Y 

 D8 79 -- 91 -- Y -- 

 D9 77 77 86 78 Y Y 

 D10 80 77 84 78 Y Y 

 D11 77 77 85 78 Y Y 

 E1 76 76 88 80 Y Y 

 E2 74 74 87 78 Y Y 

 E3 76 76 86 79 Y Y 

 E4 76 76 85 77 Y Y 

 E5-1 76 76 88 82 Y Y 

 E5-2 -- -- -- -- -- -- 

 E5-3  80 70 80 70 Y Y 

 F1 80 73 85 75 Y Y 

 F1a 68 68 84 74 Y Y 

 F1b 66 66 84 81 Y Y 

 F1c 68 68 80 75 Y Y 

 F1d 73 -- 82 -- Y -- 

 F1e -- -- -- -- -- -- 

 F2 85 75 85 75 Y Y 

 F3a 69 69 87 77 Y Y 

 F3b 70 70 86 76 Y Y 

 F3c  -- -- -- -- -- -- 

 F3d 68 68 86 76 Y Y 

 F3e -- -- -- -- -- -- 

 F4a  80 -- 87 -- Y -- 

 F4b -- 69 -- 70 -- Y 

 G1 87 77 87 77 Y Y 

 G2  87 77 87 77 Y Y 

 G3 81 71 81 71 Y Y 

 G4 78 68 78 68 Y Y 

 G5  78 68 78 68 Y Y 

 H1 91 -- 92 -- Y -- 

 H2 91 -- 92 -- Y -- 

 H3 91 -- 91 -- Y -- 

 H4  88 -- 90 -- Y -- 

 I1 92 -- 97 -- Y -- 

 I2  91 -- 97 -- Y -- 
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Works 

Area 

Plant Item 

  

Measured SWL, 

dB(A) (a) 

Maximum allowable 

SWL, dB(A) (b) 

Compliance (Y/N) 

 I3  89 -- 91 -- Y -- 

 I4  90 -- 91 -- Y -- 

 J1  -- -- -- -- -- -- 

 J2  -- -- -- -- -- -- 

 J3 75 75 86 76 Y Y 

 J4 75 75 83 76 Y Y 

 J5 74 74 83 75 Y Y 

 J6 74 74 86 76 Y Y 

 J7  -- -- -- -- -- -- 

 K1a -- -- -- -- -- -- 

 K1b 84 84 89 86 Y Y 

 K2  -- -- -- -- -- -- 

 K3  79 -- 91 -- Y -- 

 K4  75 -- 90 -- Y -- 

 K5  74 -- 94 -- Y -- 

 K6  76 -- 95 -- Y -- 

WHA 1-1a  85 -- 94 -- Y -- 

 1-2a  86 -- 90 -- Y -- 

 1-2b 78 78 86 84 Y Y 

 1-3a 76 -- 81 -- Y -- 

 1-3b 68 68 81 74 Y Y 

 1-3c 74 74 85 75 Y Y 

 1-3d 72 72 85 78 Y Y 

 1-4a 83 -- 90 -- Y -- 

 1-6c 72 72 83 77 Y Y 

 1-6a 70 -- 82 -- Y -- 

 1-7a  66 -- 87 -- Y -- 

 1-7b  71 -- 87 -- Y -- 

 2-1a  74 -- 83 -- Y -- 

 2-1b 77 77 87 77 Y Y 

 2-2a  77 -- 88 -- Y -- 

 2-2b  71 -- 86 -- Y -- 

 2-2c  -- -- -- -- -- -- 

 2-2d 75 75 95 95 Y Y 

 2-2e  -- -- -- -- -- -- 

 2-3a 77 77 88 86 Y Y 

 2-3b  82 -- 94 -- Y -- 

 3-1a  82 -- 89 -- Y -- 

 3-1b  85 -- 89 -- Y -- 

 3-2a 84 84 93 85 Y Y 

 4-1a 80 80 90 82 Y Y 

 5-1a  70 -- 93 -- Y -- 

Notes: 

(a) Measured SWL for daytime and night-time are based on Scenario 1 and Scenario 2 stated in 

Section 3.2.2 respectively. 

(b) The maximum allowable SWLs are given in Table 2.1. 
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4.2 NOISE MEASUREMENT TO CONFIRM TONAL, IMPULSIVE AND INTERMITTENT 

CHARACTERISTICS OF FIXED PLANT NOISE SOURCES AT NSRS 

The measured noise levels for 2 Scenarios, ie during daytime and evening, and 

night-time periods are summarised in Table 4.2.  In each scenario, two sets of 

noise measurements, LAeq (30 min), in one-third octave band, were carried out 

due to the difference in the measured noise levels with and without operation 

of fixed plant noise sources were less than 3.0 dB(A).  Noise measurements at 

WAB, HOM and WHA were dominated by the community noise and road 

traffic noise along Wylie Road, Chatham Road North and Hung Hom 

Road/Tak On Street, respectively. Detailed results of noise measurements are 

presented in Annex B3.   

Table 4.2 Noise Measurement Results at NSRs 

Works 

Area 

NSR ID Scenario Measured Noise Level 

LAeq(30min), dB(A), 

(measurement time) (a) 

Averaged 

Background Level 

LAeq(5min), dB(A) , 

(measurement time) 
(a) 

Difference 

between 

Measured 

Noise Level 

and 

Background 

Level, dB(A) 

(< 3 or >= 3) 

WAB NSR 11 1 60.0 (21:47 – 22:17) 58.9  
(21:39 - 23:59) 

< 3 

   60.0 (22:17 – 22:47) 58.9 < 3 

  2 57.7 (00:34 – 01:04) 57.4  
(23:55 – 01:47) 

< 3 

   57.5 (01:05 – 01:35) 57.4 < 3 

 NSR 12 1 68.8 (20:01 – 20:31) 70.1  
(19:50 – 21:18) 

< 3 

   69.4 (20:36 – 21:06) 70.1 < 3 

  2 64.6 (02:12 – 02:42) 62.8  
(02:04 – 03:26) 

< 3 

   63.5 (02:43 – 03:13) 62.8 < 3 

HOM NSR 18 1 58.2 (02:13 – 02:43) 58.4  
(01:14 – 01:29) 

< 3 

   57.8 (02:43 – 03:13) 58.4 < 3 

  2 57.4 (03:41 – 04:11) 57.1  
(05:01 – 05:16) 

< 3 

   57.0 (04:11 – 04:41) 57.1 < 3 

 NSR 20 1 76.7 (02:18 – 02:48) 78.5  
(00:37 – 00:55) 

< 3 

   76.5 (02:48 – 03:18) 78.5 < 3 

  2 76.4 (03:44 – 04:14) 76.4  
(05:03 – 05:19) 

< 3 

   75.8 (04:14 – 04:44) 76.4 < 3 

 NSR 40b 1 56.9 (02:15 – 02:45) 56.5  
(01:05 – 01:20) 

< 3 

   56.8 (02:45 – 03:15) 56.5 < 3 

  2 55.9 (03:45 – 04:15) 56.5  
(05:05 – 05:20) 

< 3 

   56.8 (04:15 – 04:45) 56.5 < 3 

 NSR 40c 1 65.9 (02:15 – 02:45) 66.5  
(01:15 – 01:30) 

< 3 

   65.5 (02:45 – 03:15) 66.5 < 3 

  2 65.7 (03:41 – 04:11) 65.3  
(05:02 – 05:17) 

< 3 

   65.0 (04:11 – 04:41) 65.3 < 3 

 NSR 40d 1 66.6 (02:14 – 02:44) 67.3  
(00:48 – 01:04) 

< 3 

   66.2 (02:46 – 03:16) 67.3 < 3 

  2 65.4 (03:42 – 04:12) 65.4  (05:03 – 05:18) < 3 
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Works 

Area 

NSR ID Scenario Measured Noise Level 

LAeq(30min), dB(A), 

(measurement time) (a) 

Averaged 

Background Level 

LAeq(5min), dB(A) , 

(measurement time) 
(a) 

Difference 

between 

Measured 

Noise Level 

and 

Background 

Level, dB(A) 

(< 3 or >= 3) 

   64.7 (04:12 – 04:42) 65.4 < 3 

 NSR 45 1 63.0 (02:14 – 02:44) 64.8 
(00:35 – 00:53) 

< 3 

   62.7 (02:44 – 03:14) 64.8 < 3 

  2 63.1 (03:42 – 04:12) 62.0  
(04:44 – 05:13) 

< 3 

   62.0 (04:13 – 04:43) 62.0 < 3 

WHA NSR 27a 1 61.5 (02:43 – 03:13) 61.3  
(01:35 – 05:45) 

< 3 

   61.4 (03:18 – 03:48) 61.3 < 3 

  2 60.0 (04:30 – 05:00) 66.6  
(05:45 - 06:00) 

< 3 

   65.4 (05:08 – 05:38) 66.6 < 3 

 NSR 28 1 57.5 (02:45 – 03:15) 55.3  
(01:42 – 01:59) 

< 3 

   57.7 (03:15 – 03:45) 55.3 < 3 

  2 55.6 (04:31 – 05:01) 59.8  
(05:36 – 05:51) 

< 3 

   58.5 (05:02 – 05:32) 59.8 < 3 

 NSR 29a 1 61.4 (02:43 – 03:13) 60.2  
(01:55 – 05:46) 

< 3 

   62.0 (03:14 – 03:44) 60.2 < 3 

  2 60.8 (04:29 – 04:59) 63.4  
(05:46 – 06:02) 

< 3 

   64.7 (05:00 – 05:30) 63.4 < 3 

 NSR 31a 1 58.0 (02:43 – 03:13) 60.9  
(02:07 – 05:40) 

< 3 

   57.7 (03:14 – 03:44) 60.9 < 3 

  2 58.2 (04:28 – 04:58) 60.4  
(05:40 – 05:55) 

< 3 

   59.9 (04:58 – 05:28) 60.4 < 3 

 NSR 32 1 56.1 (02:44 – 03:14) 57.6  
(02:05 – 05:36) 

< 3 

   55.7 (03:17 – 03:47) 57.6 < 3 

  2 55.6 (04:30 – 05:00) 58.5  
(05:42 – 05:57) 

< 3 

   58.1 (05:01 – 05:31) 58.5 < 3 

 NSR 34b 1 57.0 (02:45 – 03:15) 55.8  
(02:20 – 02:40) 

< 3 

   56.8 (03:15 – 03:45) 55.8 < 3 

  2 53.7 (04:30 – 05:00) 58.3 
(05:40 – 05:55) 

< 3 

   56.6 (05:00 – 05:30) 58.3 < 3 

 NSR 47 1 62.9 (02:43 – 03:13) 62.1  
(01:55 – 05:46) 

< 3 

   63.1 (03:14 – 03:44) 62.1 < 3 

  2 61.8 (04:29 – 04:59) 64.2  
(05:46 – 06:02) 

< 3 

   65.4 (05:00 – 05:30) 64.2 < 3 

 NSR 48a 1 59.9 (02:46 – 03:16) 57.2 
(01:39 – 01:54) 

< 3 

   59.5 (03:17 – 03:47) 57.2 < 3 

  2 55.6 (04:29 – 04:59) 58.9 
(05:36 – 05:51) 

< 3 

   59.1 (05:00 – 05:30) 58.9 < 3 

 NSR 50 1 56.6 (02:44 – 03:14) 58.0  
(01:47 – 05:47) 

< 3 

   56.1 (03:15 – 03:45) 58.0 < 3 

  2 56.8 (04:30 – 05:00) 60.2 
(05:47 - 06:03) 

< 3 

   60.1 (05:00 – 05:30) 60.2 < 3 
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Works 

Area 

NSR ID Scenario Measured Noise Level 

LAeq(30min), dB(A), 

(measurement time) (a) 

Averaged 

Background Level 

LAeq(5min), dB(A) , 

(measurement time) 
(a) 

Difference 

between 

Measured 

Noise Level 

and 

Background 

Level, dB(A) 

(< 3 or >= 3) 

 NSR 51a 1 56.8 (02:46 – 03:16) 58.7 
(01:39 – 05:38) 

< 3 

   56.6 (03:16 – 03:46) 58.7 < 3 

  2 56.9 (04:28 – 04:58) 56.8 
(05:38 – 05:54) 

< 3 

   57.5 (04:58 – 05:28) 56.8 < 3 

Note: 

(a) The noise levels at the measurement locations were dominated by the traffic noise due to 

close proximity to the roads, noise from KTE fixed plants were not noticeable at the 

measurement locations, and the background noise levels were fluctuated due to the road 

traffic. 

As the differences are all less than 3.0 dB(A), it was unable to obtain reliable 

corrected noise levels at the NSRs and corrections for tonality, impulsiveness 

or intermittency were therefore not applicable. 

4.3 FIXED PLANT NOISE AUDIT FOR SCL FIXED PLANT AT HOM 

 
With reference to the ERR and the Proposal for Updating SWLs, there are 
fixed plants in HOM to be used to support the operation of SCL. The 
maximum allowable SWLs of the louvres for SCL and KTE in HOM have been 
assessed to comply with the relevant criteria set out under the EIAO-TM for 
the NSRs as shown in Table 2.1. As fixed plant operation for SCL at HOM is 
not yet to commence, fixed plant noise audit for SCL fixed plant will be 
conducted before the commencement of SCL project under KTE EP condition 
4.6.   
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5 CONCLUSION 

The measured sound power levels during daytime and evening, and night-

time periods comply with the maximum allowable SWLs at WAB, HOM and 

WHA.   

The differences between measured noise levels and background noise levels 

are less than 3.0 dB(A) at all representative NSRs.  Noise measurements at 

WAB, HOM and WHA were dominated by the community noise and road 

traffic noise along Wylie Road, Chatham Road North and Hung Hom 

Road/Tak On Street, respectively. As the differences are all less than 3.0 

dB(A), it was unable to obtain reliable corrected noise levels at the NSRs and 

corrections for tonality, impulsiveness or intermittency were therefore not 

applicable. 

As fixed plant operation in HOM for SCL is not yet to commence, fixed plant 

noise audit for SCL fixed plant will be conducted before the commencement of 

SCL project under KTE EP condition 4.6. 
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Updated Elevation and Section Plans of Fixed Plant Sources at WHA Annex A1c-3 
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Updated Elevation and Section Plans of Fixed Plant Sources at WHA Annex A1c-4 
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Updated Elevation and Section Plans of Fixed Plant Sources at WHA Annex A1c-5 
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Updated Elevation and Section Plans of Fixed Plant Sources at WHA Annex A1c-6 
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Updated Elevation and Section Plans of Fixed Plant Sources at WHA Annex A1c-7 
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Updated Elevation and Section Plans of Fixed Plant Sources at WHA Annex A1c-8 

Remark: Fixed plant noise sources “1-7a” and “1-7b” are faced downward to the ground level 
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Updated Elevation and Section Plans of Fixed Plant Sources at WHA Annex A1c-9 
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Updated Elevation and Section Plans of Fixed Plant Sources at WHA Annex A1c-10 
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Updated Elevation and Section Plans of Fixed Plant Sources at WHA Annex A1c-11 
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Updated Elevation and Section Plans of Fixed Plant Sources at WHA Annex A1c-12 
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Updated Elevation and Section Plans of Fixed Plant Sources at WHA Annex A1c-13 
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Updated Elevation and Section Plans of Fixed Plant Sources at WHA Annex A1c-14 
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Updated Elevation and Section Plans of Fixed Plant Sources at WHA Annex A1c-15 
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Updated Elevation and Section Plans of Fixed Plant Sources at WHA Annex A1c-16 
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Sample Photographs 

showing Measurement 

Locations 
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Measurement Location at VSWAB-1 Annex A4a-1 

DATE: 20/07/2016 
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Measurement Location at VSWAB-7 Annex A4a-2 

DATE: 20/07/2016 
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Measurement Location at D1 Annex A4b-1 

DATE: 26/08/2016 
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Measurement Location at H2 Annex A4b-2 

DATE: 26/08/2016 
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Measurement Location at B3a Annex A4b-3 

DATE: 26/08/2016 
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Measurement Location at B5 Annex A4b-4 

DATE: 26/08/2016 
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Measurement Location at C6 Annex A4b-5 

DATE: 26/08/2016 
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Measurement Location at F1 Annex A4b-6 

DATE: 26/08/2016 



 

 

Annex A4c 

Sample Photographs 

showing Measurement 

Locations (WHA) 
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Measurement Location at 3-1b Annex A4c-1 

DATE: 26/08/2016 
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Measurement Location at 5-1a  Annex A4c-2 

DATE: 26/08/2016 
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Measurement Location at 2-3a Annex A4c-3 

DATE: 26/08/2016 
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Measurement Location at 3-1a Annex A4c-4 

DATE: 26/08/2016 
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Measurement Location at 1-4a Annex A4c-5 

DATE: 26/08/2016 
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Detailed Results of the 

Noise Measurements 

  



MTR KTE WAB ‐ FPN SWL Measurement Result
Measurement 
Surface Area (a) Average measured SPL [dB(A)]

BG corrected 
SPL (h) Calculated SWL (i)

Width (m) Height (m) (m2) LAeq [dB(A)] Diff. with BG LAeq [dB(A)] LAeq [dB(A)]

1 BG 54.8

1 Scenario 2 56.7 1.9 53.7 67.0 67 67
1 BG 58.4

1 Scenario 1 79.0 20.6 79.0 95.5 96 ‐
1 BG 59.7

1 Scenario 2 63.4 3.7 61.0 77.6 ‐ 78
1 Scenario 1 72.6 12.9 72.6 89.2 89 ‐
1 BG 60.3

1 Scenario 1 78.7 18.4 78.7 93.0 93 ‐
1 BG 60.7

1 Scenario 2 69.3 8.6 68.7 84.1 84 84
1 BG 56.3

1 Scenario 2 66.5 10.2 66.5 81.3 81 81
1 BG 55.7

1 Scenario 2 66.2 10.5 66.2 81.0 81 81
1 BG 56.2

1 Scenario 2 64.0 7.8 63.2 78.0 78 78
1 BG 57.4

1 Scenario 2 64.2 6.8 63.2 77.9 78 78
1 BG 58.8

1 Scenario 2 70.2 11.4 70.2 83.0 83 83
1 BG 58.8

1 Scenario 2 70.7 11.9 70.7 84.0 84 84
1 BG 57.5

1 Scenario 2 66.0 8.5 65.3 78.6 79 79

Remarks:
(a) Measurement Surface Area ‐ (W+2D)X(H+2D)+2X(W+2D)+2X(H+2D)
(b) D  ‐ Measurement distance between louvre and microphone
(c) Measurement Method 2 ‐ Near Field Testing Method for Louvre connected to Ventilation Duct(s) or a wall mount fan shown in Annex A2
(d) Scenario 1 ‐ Full capacity of normal operation mode with emergency mode to check against noise criteria during daytime and evening periods
(e) Scenario 2 ‐ Full capacity of normal operation mode without emergency mode to check against the noise criteria during night‐time period
(f) BG ‐ Background noise 
(g) Emergency mode ‐ Emergency mode only operates during daytime and evening period for regular maintenance
(h) BG corrected SPL ‐  If the difference between the BGL and the measured noise level (MNL) is less than 3.0 dB, background noise correction factor should be capped to 3.0dB
(i) Calculated SWL ‐ (refer to Annex A2) SWL = Mean LAeq1min  over all measurement points + 10 log (total surface area over the measurement box) + K1A  +K2A

K1A refers to background noise correction factor
K2A refers to environmental correction for sound absorption and reflection

SWL (Night‐time) 
[dB(A)]

Louvre
Louvre size

D [m] (b)
Measurement 
Method (c)

Operation Mode
(d) (e) (f) (g) SWL (Daytime and 

Evening) [dB(A)]

2

VSWAB‐1A 1.2 0.9 21.5 2

VSWAB‐1B 2.4 3.6 44.5

2

VSWAB‐2 2.5 3.6 45.3 2

VSWAB‐3 2.5 0.8 26.9

2

VSWAB‐4 4.2 0.8 35.0 2

VSWAB‐5A 3.0 0.9 30.0

2

VSWAB‐5B 3.0 0.9 30.0 2

VSWAB‐6A 3.0 0.9 30.0

2

VSWAB‐6B 3.0 0.9 30.0 2

VSWAB‐7A 1.2 0.5 19.1

2

VSWAB‐7B 1.6 0.5 21.2 2

VSWAB‐10 1.6 0.5 21.2



MTR KTE HOM ‐ FPN SWL Measurement Result

Measurement 
Surface Area (a) Average measured SPL [dB(A)] BG corrected SPL (h) Calculated SWL (i)

Width (m) Height (m) (m2) LAeq [dB(A)] Diff. with BG LAeq [dB(A)] LAeq [dB(A)]
BG 61.4

Scenario 2 66.9 5.4 65.4 82.1 82 82
BG 56.0

Scenario 2 56.9 0.9 53.9 69.5 ‐ 70
BG 61.6

Scenario 1 67.9 6.3 66.7 82.3 82 ‐
BG 69.7

Scenario 1 77.1 7.4 76.2 96.3 96 ‐
BG 65.8

Scenario 2 68.6 2.8 65.6 81.4 81 81
BG 64.5

Scenario 2 69.0 4.5 67.1 82.0 82 82
BG 62.8

Scenario 1 68.2 5.4 66.7 86.4 86 ‐
BG 61.7

Scenario 1 69.7 8.0 69.0 85.0 85 ‐
BG 61.7

Scenario 1 68.0 6.3 66.8 84.5 85 ‐
BG 57.3

Scenario 2 58.8 1.5 55.8 71.7 72 72
BG 56.5

Scenario 1 57.5 0.9 54.5 68.8 69 ‐
BG 57.4

Scenario 1 57.6 0.2 54.6 67.7 68 ‐
BG 66.8

Scenario 2 66.1 ‐0.6 63.1 77.4 77 77
BG 66.5

Scenario 2 67.8 1.3 64.8 79.8 80 80
BG 64.2

Scenario 2 68.7 4.5 66.7 79.7 80 80
BG 67.1

Scenario 2 71.1 4.0 68.9 81.9 82 82
BG 64.2

Scenario 1 64.8 0.6 61.8 75.5 76 ‐
BG 65.9

Scenario 2 71.2 5.4 69.8 82.7 83 83
BG 65.2

Scenario 2 70.9 5.7 69.6 82.5 83 83
BG 65.3

Scenario 2 67.5 2.2 64.5 81.1 81 81
BG 64.1

Scenario 2 63.4 ‐0.7 60.4 79.7 ‐ 80

Scenario 1 63.9 ‐0.2 60.9 80.2 80 ‐

B6 9.5 3.3 93.9
1 2

B7(k) 4.7 2.9 40.5
1 2

B4 6.8 5.9 102.4
1 2

B8 4.7 3.3 58.9
1 2

C4(k) 10.15 5.1 84.79 0.5 2

C3 6.5 0.75 45.88 1 2

C2e 1 0.75 19.75 1 2

C2d 1 0.75 19.75 1 2

C2c 1.8 0.75 23.55 1 2

C2b 1 0.75 19.75 1 2

C2a 1 0.75 19.75 1 2

C1b 6.5 0.75 31.63 0.5 2

C1a 2.5 0.75 26.88 1 2

B11 1.5 0.5 20.75 1 2

B10 2 1.2 27.20 1 2

B9 2.35 2.75 38.86 1 2

B5(m) 5.65 3.45 30.79 1 2

B4a 3.5 1.5 37.25 1 2

B3b(l) 2.2 6.85 36.17 1 2

SWL (Night‐time) 
[dB(A)]

B3a(k) 1.97 6.85 46.95
1 2

Louvre
Louvre size

D [m] (b)
Measurement 
Method (c)

Operation 
Mode

(d) (e) (f) (g) SWL (Daytime and 
Evening) [dB(A)]



MTR KTE HOM ‐ FPN SWL Measurement Result

Measurement 
Surface Area (a) Average measured SPL [dB(A)] BG corrected SPL (h) Calculated SWL (i)

Width (m) Height (m) (m2) LAeq [dB(A)] Diff. with BG LAeq [dB(A)] LAeq [dB(A)]
SWL (Night‐time) 

[dB(A)]

Louvre
Louvre size

D [m] (b)
Measurement 
Method (c)

Operation 
Mode

(d) (e) (f) (g) SWL (Daytime and 
Evening) [dB(A)]

BG 64.9
Scenario 2 72.0 7.1 71.0 86.1 86 86

BG 65.4
Scenario 2 67.7 2.4 64.7 80.1 80 80

BG 64.5
Scenario 2 64.8 0.3 61.8 78.3 ‐ 78

BG 63.2
Scenario 1 68.3 5.1 66.6 83.2 83 ‐

BG 63.4
Scenario 1 63.8 0.5 60.8 77.8 78 ‐

BG 68.9
Scenario 2 72.3 3.4 69.6 89.4 89 89

BG 69.0
Scenario 2 72.2 3.2 69.4 86.5 87 87

BG 67.3
Scenario 2 70.1 2.8 67.1 83.9 ‐ 84
Scenario 1 71.0 3.7 68.0 84.9 85 ‐

BG 66.8
Scenario 2 68.0 1.3 65.0 82.6 83 83

BG 65.2
Scenario 2 69.5 4.3 67.5 85.1 85 85

BG 65.1
Scenario 2 67.6 2.6 64.6 82.3 82 82

BG 64.3
Scenario 1 65.1 0.8 62.1 78.8 79 ‐

BG 63.8
Scenario 2 64.1 0.2 61.1 77.2 77 77

BG 62.3
Scenario 2 63.0 0.7 60.0 77.3 ‐ 77
Scenario 1 65.9 3.6 62.9 80.2 80 ‐

BG 62.7
Scenario 2 62.9 0.2 59.9 76.7 77 77

BG 59.7
Scenario 2 60.6 0.9 57.6 76.3 76 76

BG 61.2
Scenario 2 61.4 0.1 58.4 74.0 74 74

BG 58.0
Scenario 2 58.9 0.9 55.9 75.5 76 76

BG 57.9
Scenario 2 60.7 2.7 57.7 76.2 76 76

BG 57.1
Scenario 2 59.2 2.1 56.2 76.2 76 76

D2
4.0 3.0 51.7

1 2

D1
10.0 3.0 93.7

1 2

D11 3 3.4 47.80 1 2

E1 5.75 5.85 73.44 0.5 2

E5‐1 11.0 2.9 99.5
1 2

D10 3.75 3.4 53.35 1 2

D9 2.1 3.4 41.14 1 2

D8 2.9 3.4 47.06 1 2

D7 4.5 3.4 58.90 1 2

D6 4.25 3.4 57.05 1 2

D5 4.3 3.4 57.42 1 2

D3 3.1 3.4 48.54 1 2

E4 4.5 4.95 72.08 1 2

E3 7.65 6 91.85 0.5 2

E2 1.75 5.55 36.61 0.5 2

C7c 5.3 1.75 49.48 1 2

C6(j) 3.9 4 45.20 1 2

C5(j) 4 2 34.00 1 2

C4a 2 2 32.00 1 2



MTR KTE HOM ‐ FPN SWL Measurement Result

Measurement 
Surface Area (a) Average measured SPL [dB(A)] BG corrected SPL (h) Calculated SWL (i)

Width (m) Height (m) (m2) LAeq [dB(A)] Diff. with BG LAeq [dB(A)] LAeq [dB(A)]
SWL (Night‐time) 

[dB(A)]

Louvre
Louvre size

D [m] (b)
Measurement 
Method (c)

Operation 
Mode

(d) (e) (f) (g) SWL (Daytime and 
Evening) [dB(A)]

BG 58.4
Scenario 1 65.4 7.1 64.5 79.6 80 ‐

BG 60.3
Scenario 2 61.0 0.7 58.0 73.1 ‐ 73

BG 58.6
Scenario 2 59.2 0.6 56.2 68.2 68 68

BG 56.7
Scenario 2 57.4 0.8 54.4 66.3 66 66

BG 57.5
Scenario 2 58.1 0.6 55.1 67.6 68 68

BG 62.1
Scenario 1 62.1 0.0 59.1 73.0 73 ‐

BG 59.5
Scenario 2 59.0 ‐0.6 56.0 68.8 69 69

BG 59.2
Scenario 2 59.1 ‐0.1 56.1 69.7 70 70

BG 58.2
Scenario 2 59.1 0.9 56.1 67.8 68 68

BG 55.9

Scenario 1 61.3 5.4 59.8 80.4 80 ‐
BG 55.3

Scenario 2 55.6 0.3 52.6 69.3 ‐ 69
BG 70.3

Scenario 1 75.4 5.1 73.8 91.0 91 ‐
BG 66.9

Scenario 1 75.5 8.6 74.9 91.4 91 ‐
BG 66.7 ‐

Scenario 1 74.3 7.6 73.5 90.6 91 ‐
BG 69.9

Scenario 1 74.0 4.1 71.9 88.4 88 ‐
BG 71.5

Scenario 1 76.3 4.8 74.6 91.7 92 ‐
BG 70.8

Scenario 1 75.7 4.9 74.0 90.5 91 ‐
BG 69.6

Scenario 1 74.1 4.5 72.2 89.4 89 ‐
BG 67.0

Scenario 1 74.1 7.1 73.2 89.7 90 ‐
BG 58.8

Scenario 2 64.5 5.7 63.2 74.6 75 75
BG 58.7

Scenario 2 64.7 6.0 63.4 74.9 75 75

I4
3.0 3.0 45.0

1 2

I3
4.0 3.0 52.0

1 2

I2
3.0 3.0 45.0

1 2

I1
4.0 3.0 52.0

1 2

H4
3.0 3.0 45.0

1 2

H3
4.0 3.0 52.0

1 2

H2
3.0 3.0 45.0

1 2

H1
4.0 3.0 52.0

1 2

F4b 6.6 2.25 46.40 0.5 2

J4(k) 0.85 1.15 13.98 1 2

J3(k) 0.85 1.15 13.98 1 2

F4a 15.45 2.25 113.31 1 2

F3d 0.3 0.4 14.92 1 2

F3b 1.4 1 23.00 1 2

F3a 0.6 1 19.00 1 2

F1d(k) 1.28 3 24.40 1 2

F1c(k) 1.3 3.05 17.57 0.5 2

F1b(k) 1.2 2.6 15.22 0.5 2

F1a(k) 1 3 16.00 0.5 2

F1(k) 6.4 1.3 32.32 1 2



MTR KTE HOM ‐ FPN SWL Measurement Result

Measurement 
Surface Area (a) Average measured SPL [dB(A)] BG corrected SPL (h) Calculated SWL (i)

Width (m) Height (m) (m2) LAeq [dB(A)] Diff. with BG LAeq [dB(A)] LAeq [dB(A)]
SWL (Night‐time) 

[dB(A)]

Louvre
Louvre size

D [m] (b)
Measurement 
Method (c)

Operation 
Mode

(d) (e) (f) (g) SWL (Daytime and 
Evening) [dB(A)]

BG 58.8

Scenario 2 64.2 5.3 62.6 74.1 74 74
BG 58.2

Scenario 2 63.7 5.6 62.3 73.8 74 74
BG 69.0

Scenario 2 74.1 5.1 72.5 83.5 84 84
BG 64.5

Scenario 1 65.9 1.5 62.9 78.5 79 ‐
BG 62.7

Scenario 1 64.9 2.2 61.9 74.5 75 ‐
BG 63.4

Scenario 1 63.5 0.1 60.5 74.3 74 ‐
BG 60.1

Scenario 1 64.0 3.9 61.7 75.9 76 ‐

Remarks:
(a) Measurement Surface Area ‐ (W+2D)X(H+2D)+2X(W+2D)+2X(H+2D)

(W+D)X(H+2D)+2X(W+D)+(H+2D)
(W+2D)X(H+D)+(W+2D)+2X(H+D)
(W+D)X(H+D)+(W+D) + (H+D)
WX(H+D)+DXW

(b) D  ‐ Measurement distance between louvre and microphone
(c) Measurement Method 2 ‐ Near Field Testing Method for Louvre connected to Ventilation Duct(s) or a wall mount fan shown in Annex A2
(d) Scenario 1 ‐ Full capacity of normal operation mode with emergency mode to check against noise criteria during daytime and evening periods
(e) Scenario 2 ‐ Full capacity of normal operation mode without emergency mode to check against the noise criteria during night‐time period 
(f) BG ‐ Background noise 
(g) Emergency mode ‐ Emergency mode only operates during daytime and evening period for regular maintenance
(h) BG corrected SPL ‐  If the difference between the BGL and the measured noise level (MNL) is less than 3.0 dB, background noise correction factor should be capped to 3.0dB
(i) Calculated SWL ‐ (refer to Annex A2) SWL = Mean LAeq1min  over all measurement points + 10 log (total surface area over the measurement box) + K1A  +K2A

K1A refers to background noise correction factor
K2A refers to environmental correction for sound absorption and reflection

(j) Louvre adjacent to one vertical reflective plane
(k) Louvre adjacent to one horizontal reflective plane
(l) Louvre adjacent to one horizontal and one vertical reflective planes

(m) Louvre adjacent to three reflective planes

For louvre adjacent to one horizontal and one vertical reflective planes:

For louvre without reflective plane: 
For louvre adjacent to one vertical reflective plane: 
For louvre adjacent to one horizontal reflective plane:

For louvre adjacent to three reflective planes:

J6(k) 0.85 1.15 13.98 1 2

J5(k) 0.85 1.15 13.98 1 2

K6 1.95 1.05 26.05 1 2

K5 1.8 0.8 23.84 1 2

K4 0.4 1 18.00 1 2

K3 2.1 2.6 36.26 1 2

K1b(j) 0.95 0.95 12.60 1 2



MTR KTE WHA ‐ FPN SWL Measurement Result
Measurement 
Surface Area (a) Average measured SPL [dB(A)]

BG corrected 
SPL (h) Calculated SWL (i)

Width (m) Height (m) (m2) LAeq [dB(A)] Diff. with BG LAeq [dB(A)] LAeq [dB(A)]
1 BG 58.5

1 Scenario 1 66.8 8.3 66.1 85.3 85 ‐
1 BG 59.2

1 Scenario 1 72.0 12.8 72.0 85.8 86 ‐
1 BG 57.3

1 Scenario 2 63.5 6.2 62.3 77.7 78 78
1 BG 55.6

1 Scenario 1 62.5 6.9 61.5 76.1 76 ‐

0.5 BG 55.8

0.5 Scenario 1 56.0 0.2 53.0 68.1 68 ‐
0.5 BG 56.1

0.5 Scenario 2 56.3 0.2 53.3 68.4 ‐ 68
1 BG 56.6

1 Scenario 2 63.6 7.0 62.6 74.1 74 74
1 BG 55.9

1 Scenario 2 59.0 3.1 56.1 71.8 72 72
1 BG 54.1

1 Scenario 1 69.4 15.3 69.4 82.7 83 ‐
0.5 BG 54.9

0.5 Scenario 1 57.2 2.3 54.2 69.9 70 ‐
1 BG 54.4

1 Scenario 2 57.9 3.5 55.3 71.9 72 72
1 BG 56.8

1 Scenario 1 58.9 2.1 55.9 65.8 66 ‐
0.5 BG 56.8

0.5 Scenario 1 64.1 7.3 63.2 71.3 71 ‐
1 BG 51.3

1 Scenario 1 65.9 14.6 65.9 74.0 74 ‐
1 BG 58.3

1 Scenario 2 62.4 4.1 60.3 76.5 77 77
1 BG 55.8

1 Scenario 1 64.1 8.3 63.4 77.1 77 ‐
1 BG 53.6

1 Scenario 1 59.0 5.4 57.5 70.8 71 ‐

1‐7b(j) 1.0 0.4 6.5 2

34.9

1‐3b 5.0 1.6 32.4

2

2

2‐2b 1.2 0.9 21.5 2

1‐7a(j) 0.6 0.5 9.7

1.3 45.1 2

1‐4a(k) 2.3 1.7 21.3 2

2‐1a(l) 1.4 0.2 6.5 2

1‐6c 5.4

2

1.0 1.6 24.0 2

2‐2a 1.2 1.2 23.2 2

1‐3c 0.3 0.2 14.1 2

1‐3a 2.5 1.1 28.9 2

1‐2b(j) 1.8 5.7 2

2

1‐1a 4.8 6.0 83.5 2

1‐3d 3.4 1.6 37.1 2

2‐1b 2.4 3.2 42.1

SWL (Night‐time) 
[dB(A)]

Louvre
Louvre size

D [m] (b)
Measurement 
Method (c)

Operation Mode
(d) (e) (f) (g) SWL (Daytime and 

Evening) [dB(A)]

1‐6a 1.7 5.8 37.1 2

1‐2a



MTR KTE WHA ‐ FPN SWL Measurement Result
Measurement 
Surface Area (a) Average measured SPL [dB(A)]

BG corrected 
SPL (h) Calculated SWL (i)

Width (m) Height (m) (m2) LAeq [dB(A)] Diff. with BG LAeq [dB(A)] LAeq [dB(A)]
SWL (Night‐time) 

[dB(A)]

Louvre
Louvre size

D [m] (b)
Measurement 
Method (c)

Operation Mode
(d) (e) (f) (g) SWL (Daytime and 

Evening) [dB(A)]
1 BG 56.4

1 Scenario 2 62.0 5.6 60.6 75.4 75 75
1 BG 56.7

1 Scenario 2 63.1 6.4 62.0 77.4 77 77
1 BG 54.9

1 Scenario 1 67.7 12.8 67.7 82.0 82 ‐
1 BG 53.8

1 Scenario 1 64.5 10.7 64.5 81.7 82 ‐

1 BG 61.7

1 Scenario 1 67.8 6.1 66.6 84.8 85 ‐
1 BG 53.5

1 Scenario 2 67.4 13.9 67.4 84.3 84 84
1 BG 53.4

1 Scenario 2 61.9 8.5 61.2 79.5 80 80
0.5 BG 55.4

0.5 Scenario 1 55.7 0.3 52.7 70.3 70 ‐

Remarks:
(a) Measurement Surface Area ‐ For louvre without reflective plane:  (W+2D)X(H+2D)+2X(W+2D)+2X(H+2D)

For louvre adjacent to one vertical reflective plane:  (W+D)X(H+2D)+2X(W+D)+(H+2D)
For louvre adjacent to one horizontal reflective plane: (W+2D)X(H+D)+(W+2D)+2X(H+D)

(W+D)X(H+D)+(W+1D)+(H+D)

(b) D  ‐ Measurement distance between louvre and microphone
(c) Measurement Method 2 ‐ Near Field Testing Method for Louvre connected to Ventilation Duct(s) or a wall mount fan shown in Annex A2
(d) Scenario 1 ‐ Full capacity of normal operation mode with emergency mode to check against noise criteria during daytime and evening periods
(e) Scenario 2 ‐ Full capacity of normal operation mode without emergency mode to check against the noise criteria during night‐time period
(f) BG ‐ Background noise 
(g) Emergency mode ‐ Emergency mode only operates during daytime and evening period for regular maintenance
(h) BG corrected SPL ‐  If the difference between the BGL and the measured noise level (MNL) is less than 3.0 dB, background noise correction factor should be capped to 3.0dB
(i) Calculated SWL ‐ (refer to Annex A2) SWL = Mean LAeq1min  over all measurement points + 10 log (total surface area over the measurement box) + K1A  +K2A

K1A refers to background noise correction factor
K2A refers to environmental correction for sound absorption and reflection

(j) Louvre adjacent to one vertical reflective plane
(k) Louvre adjacent to one horizontal reflective plane
(l) Louvre adjacent to one vertical and one horizontal reflective plane

For louvre adjacent to one vertical and one horizontal 
reflective planes:

4‐1a 8.9 1.5 66.7 2

2‐3b 2.0 1.2 27.2 2

3‐2a 1.7 5.2 48.4 2

3‐1a 1.8 5.8 52.6

5‐1a 2.4 8.5 58.1 2

2‐3a 1.9 2.6 34.9 2

3‐1b 3.0 6.1 67.0 2

2

2‐2d 1.1 2.6 29.9 2



 

 

Annex B 

Noise Measurement to 

Confirm any Tonal, 

Impulsive and Intermittent 

Characteristics from the 

Fixed Plant Noise Sources at 

Noise Sensitive Receivers 

(by ERM) 

 



 

Annex B1 

Calibration Certificates 

 











 



 



 



 















































 

 



 

 
 
 





















 

Annex B2 

Photographs showing 

Measurement Locations  

  



 

 

Annex B2a 

Photographs showing 

Measurement Locations 

(WAB) 

  



Environmental  
Resources  
Management 

Measurement Location at NSR11 Annex B2a-1 

DATE: 20/07/2016 

5m 



Environmental  
Resources  
Management 

Measurement Location at NSR12 Annex B2a-2 

DATE: 20/07/2016 

5m 

1m 



 

 

Annex B2b 

Photographs showing 

Measurement Locations 

(HOM) 

 
  



Environmental  
Resources  
Management 

Measurement Location at NSR18 Annex B2b-1 

DATE: 25/08/2016 

10m 

1m 



Environmental  
Resources  
Management 

Measurement Location at NSR20 Annex B2b-2 

DATE: 25/08/2016 

1m 



Environmental  
Resources  
Management 

Measurement Location at NSR40b Annex B2b-3 

DATE: 25/08/2016 

10m 



Environmental  
Resources  
Management 

Measurement Location at NSR40c Annex B2b-4 

DATE: 25/08/2016 

5m 



Environmental  
Resources  
Management 

Measurement Location at NSR40d Annex B2b-5 

DATE: 25/08/2016 

5m 



Environmental  
Resources  
Management 

Measurement Location at NSR45 Annex B2b-6 

DATE: 25/08/2016 

5m 



 

 

Annex B2c 

Photographs showing 

Measurement Locations 

(WHA) 

 
  



Environmental  
Resources  
Management 

Measurement Location at NSR27a Annex B2c-1 

DATE: 25/08/2016 

5m 

1m 



Environmental  
Resources  
Management 

Measurement Location at NSR28 Annex B2c-2 

DATE: 25/08/2016 

1m 

5m 



Environmental  
Resources  
Management 

Measurement Location at NSR29a Annex B2c-3 

DATE: 25/08/2016 

5m 

1m 



Environmental  
Resources  
Management 

Measurement Location at NSR31a Annex B2c-4 

DATE: 25/08/2016 

3m 

1m 



Environmental  
Resources  
Management 

Measurement Location at NSR32 Annex B2c-5 

DATE: 25/08/2016 

3m 

1m 



Environmental  
Resources  
Management 

Measurement Location at NSR34b Annex B2c-6 

DATE: 25/08/2016 

1m 



Environmental  
Resources  
Management 

Measurement Location at NSR47 Annex B2c-7 

DATE: 25/08/2016 

5m 

1m 



Environmental  
Resources  
Management 

Measurement Location at NSR48a Annex B2c-8 

DATE: 25/08/2016 

5m 

1m 



Environmental  
Resources  
Management 

Measurement Location at NSR50 Annex B2c-9 

DATE: 25/08/2016 

1m 



Environmental  
Resources  
Management 

Measurement Location at NSR51a Annex B2c-10 

DATE: 25/08/2016 

5m 

1m 



 

Annex B3 

Detailed Results of Noise 

Measurement 

 



LocationNSR ID Scenario Background/Measured

Noise Level

Start Time End Time Leq, dB(A) Lmin, dB(A) Lmax, dB(A) L90,dB(A) L10, dB(A)

14/7/2016 21:39 14/7/2016 21:44 59.3 56.2 66.8 56.9 61.1

14/7/2016 22:49 14/7/2016 22:54 58.7 55.2 64.8 56.3 60.7

14/7/2016 22:54 14/7/2016 23:59 58.8 55.4 64.2 56.3 60.8

14/7/2016 21:47 14/7/2016 22:17 60.0 56.9 73.5 58.0 61.4

14/7/2016 22:17 14/7/2016 22:47 60.0 56.6 69.0 58.0 61.6

14/7/2016 23:55 15/7/2016 0:00 58.7 54.7 66.7 56.6 60.4

15/7/2016 1:37 15/7/2016 1:42 56.2 51.6 63.5 52.9 58.3

15/7/2016 1:42 15/7/2016 1:47 56.8 51.5 62.0 53.8 58.9

15/7/2016 0:34 15/7/2016 1:04 57.7 53.0 67.1 54.9 59.6

15/7/2016 1:05 15/7/2016 1:35 57.5 52.5 74.4 54.7 59.1

14/7/2016 19:50 14/7/2016 19:55 69.5 57.9 79.8 61.5 72.4

14/7/2016 21:08 14/7/2016 21:13 71.2 57.7 82.9 60.7 74.2

14/7/2016 21:13 14/7/2016 21:18 69.2 57.0 76.9 60.2 72.4

14/7/2016 20:01 14/7/2016 20:31 68.8 57.0 78.2 60.1 72.1

14/7/2016 20:36 14/7/2016 21:06 69.4 56.2 85.3 59.2 72.9

15/7/2016 2:04 15/7/2016 2:09 63.9 54.8 76.3 59.3 68.4

15/7/2016 3:16 15/7/2016 3:21 61.1 53.7 72.8 54.1 66.2

15/7/2016 3:21 15/7/2016 3:26 63.0 53.6 76.4 54.5 67.8

15/7/2016 2:12 15/7/2016 2:42 64.6 53.5 78.1 54.5 69.2

15/7/2016 2:43 15/7/2016 3:13 63.5 53.2 79.7 54.5 67.6

26/8/2016 1:14 26/8/2016 1:19 58.4 55.9 63.2 57.6 59.3

26/8/2016 1:19 26/8/2016 1:24 58.3 56.5 61.9 57.3 59.4

26/8/2016 1:24 26/8/2016 1:29 58.5 56.1 67.1 57.3 59.6

26/8/2016 2:13 26/8/2016 2:43 58.2 55.8 68.6 57.2 59.2

26/8/2016 2:43 26/8/2016 3:13 57.8 55.4 63.8 56.8 58.9

26/8/2016 5:01 26/8/2016 5:06 56.9 54.6 61.0 55.7 58.1

26/8/2016 5:06 26/8/2016 5:11 56.8 54.5 60.3 55.8 57.9

26/8/2016 5:11 26/8/2016 5:16 57.5 54.5 72.1 55.9 58.5

26/8/2016 3:41 26/8/2016 4:11 57.4 54.1 75.2 55.8 58.2

26/8/2016 4:11 26/8/2016 4:41 57.0 54.0 63.0 55.7 58.3

26/8/2016 0:37 26/8/2016 0:42 78.7 67.1 89.9 74.7 81.0

26/8/2016 0:44 26/8/2016 0:49 78.4 69.4 86.2 73.3 80.9

26/8/2016 0:50 26/8/2016 0:55 78.4 67.3 90.6 73.1 80.9

26/8/2016 2:18 26/8/2016 2:48 76.7 61.5 91.5 71.1 79.6

26/8/2016 2:48 26/8/2016 3:18 76.5 58.1 94.4 69.5 79.5

26/8/2016 5:03 26/8/2016 5:08 76.5 63.9 84.9 69.2 79.8

26/8/2016 5:08 26/8/2016 5:13 76.5 63.0 85.7 68.5 79.9

26/8/2016 5:14 26/8/2016 5:19 76.3 63.8 87.2 68.7 79.5

26/8/2016 3:44 26/8/2016 4:14 76.4 56.6 102.4 66.9 78.8

26/8/2016 4:14 26/8/2016 4:44 75.8 57.5 87.8 67.8 79.2

26/8/2016 1:05 26/8/2016 1:10 56.2 54.0 61.3 54.5 57.5

26/8/2016 1:10 26/8/2016 1:15 56.9 53.0 63.6 54.5 59.0

26/8/2016 1:15 26/8/2016 1:20 56.5 54.5 60.9 55.0 58.0

26/8/2016 2:15 26/8/2016 2:45 56.9 54.5 67.2 55.0 58.0

26/8/2016 2:45 26/8/2016 3:15 56.8 54.5 70.5 55.0 58.0

26/8/2016 5:05 26/8/2016 5:10 55.2 52.0 62.3 53.0 57.0

26/8/2016 5:10 26/8/2016 5:15 57.9 52.0 66.7 54.0 61.0

26/8/2016 5:15 26/8/2016 5:20 56.0 52.5 61.6 53.5 58.0

26/8/2016 3:45 26/8/2016 4:15 55.9 52.0 72.6 53.0 57.5

26/8/2016 4:15 26/8/2016 4:45 56.8 52.5 70.2 53.5 58.5

26/8/2016 1:15 26/8/2016 1:20 66.9 62.5 70.5 64.9 68.1

26/8/2016 1:20 26/8/2016 1:25 66.3 61.0 69.7 63.3 67.7

26/8/2016 1:25 26/8/2016 1:30 66.2 61.5 72.0 63.2 67.9

26/8/2016 2:15 26/8/2016 2:45 65.9 58.6 72.3 63.1 67.8

26/8/2016 2:45 26/8/2016 3:15 65.5 57.2 74.1 62.2 67.5

26/8/2016 5:02 26/8/2016 5:07 65.3 58.9 70.2 61.9 67.3

26/8/2016 5:07 26/8/2016 5:12 65.2 56.5 69.5 61.3 67.3

26/8/2016 5:12 26/8/2016 5:17 65.4 58.9 69.5 62.2 67.2

26/8/2016 3:41 26/8/2016 4:11 65.7 55.5 87.5 60.5 66.8

26/8/2016 4:11 26/8/2016 4:41 65.0 56.7 72.3 61.1 67.1

26/8/2016 0:48 26/8/2016 0:53 67.3 59.9 76.6 64.6 68.8

26/8/2016 0:53 26/8/2016 0:58 67.4 62.4 77.0 64.9 68.8

26/8/2016 0:59 26/8/2016 1:04 67.1 62.0 74.1 64.2 68.7

26/8/2016 2:14 26/8/2016 2:44 66.6 61.2 74.7 64.2 68.3

26/8/2016 2:46 26/8/2016 3:16 66.2 60.6 76.9 63.6 67.9

26/8/2016 5:03 26/8/2016 5:08 65.2 57.6 70.4 61.4 67.3

26/8/2016 5:08 26/8/2016 5:13 65.5 58.1 73.0 61.7 67.5

26/8/2016 5:13 26/8/2016 5:18 65.5 57.8 71.2 61.9 67.3

26/8/2016 3:42 26/8/2016 4:12 65.4 53.8 87.6 60.2 66.7

26/8/2016 4:12 26/8/2016 4:42 64.7 52.8 73.1 60.6 67.1

26/8/2016 0:35 26/8/2016 0:40 64.7 58.4 70.5 62.4 66.4

26/8/2016 0:40 26/8/2016 0:45 64.8 59.1 72.1 62.5 66.6

26/8/2016 0:48 26/8/2016 0:53 65.0 57.6 81.7 61.5 66.4

26/8/2016 2:14 26/8/2016 2:44 63.0 46.3 74.4 59.9 65.0

26/8/2016 2:44 26/8/2016 3:14 62.7 55.7 73.3 59.3 64.9

26/8/2016 4:44 26/8/2016 4:49 61.1 54.2 68.8 57.7 63.4

26/8/2016 5:03 26/8/2016 5:08 62.3 52.6 69.2 58.6 64.7

26/8/2016 5:08 26/8/2016 5:13 62.5 56.3 68.6 58.8 64.6

26/8/2016 3:42 26/8/2016 4:12 63.1 52.7 87.4 57.5 64.4

26/8/2016 4:13 26/8/2016 4:43 62.0 53.0 71.2 57.9 64.6

WAB

HOM

NSR 45 1 Background Noise Level

Measured Noise Level

2 Background Noise Level

Measured Noise Level

NSR 40d 1 Background Noise Level

Measured Noise Level

2 Background Noise Level

Measured Noise Level

NSR 40c 1 Background Noise Level

Measured Noise Level

2 Background Noise Level

Measured Noise Level

NSR 40b 1 Background Noise Level

Measured Noise Level

2 Background Noise Level

Measured Noise Level

NSR 20 1 Background Noise Level

Measured Noise Level

2 Background Noise Level

Measured Noise Level

NSR 18 1 Background Noise Level

Measured Noise Level

2 Background Noise Level

Measured Noise Level

NSR 11 1 Background Noise Level

Measured Noise Level

2 Background Noise Level

Measured Noise Level

NSR 12 1 Background Noise Level

Measured Noise Level

2 Background Noise Level

Measured Noise Level



23/8/2016 1:35 23/8/2016 1:40 61.0 56.5 72.7 57.5 63.5

23/8/2016 1:40 23/8/2016 1:45 61.5 56.5 78.0 56.5 63.5

23/8/2016 5:40 23/8/2016 5:45 61.5 57.0 74.8 57.5 64.0

23/8/2016 2:43 23/8/2016 3:13 61.5 57.0 79.7 57.5 64.0

23/8/2016 3:18 23/8/2016 3:48 61.4 56.5 82.9 57.0 63.5

23/8/2016 5:45 23/8/2016 5:50 70.0 58.0 83.6 59.5 73.5

23/8/2016 5:50 23/8/2016 5:55 62.8 57.0 73.1 57.5 66.5

23/8/2016 5:55 23/8/2016 6:00 62.2 57.0 75.5 57.0 66.0

23/8/2016 4:30 23/8/2016 5:00 60.0 56.0 78.0 56.5 61.5

23/8/2016 5:08 23/8/2016 5:38 65.4 56.5 89.1 57.0 67.0

23/8/2016 1:42 23/8/2016 1:47 55.0 51.4 55.9 51.7 65.5

23/8/2016 1:48 23/8/2016 1:53 55.2 45.1 61.2 52.8 56.8

23/8/2016 1:54 23/8/2016 1:59 55.7 48.2 66.4 52.5 57.2

23/8/2016 2:45 23/8/2016 3:15 57.5 49.1 71.9 55.2 58.4

23/8/2016 3:15 23/8/2016 3:45 57.7 46.5 72.6 55.3 58.7

23/8/2016 5:36 23/8/2016 5:41 59.4 54.6 63.2 56.6 61.7

23/8/2016 5:41 23/8/2016 5:46 59.4 55.1 67.4 56.9 62.1

23/8/2016 5:46 23/8/2016 5:51 60.5 53.9 68.0 57.3 62.7

23/8/2016 4:31 23/8/2016 5:01 55.6 50.7 69.2 52.8 56.8

23/8/2016 5:02 23/8/2016 5:32 58.5 49.4 84.2 53.6 58.9

23/8/2016 1:55 23/8/2016 2:00 60.6 56.9 70.1 57.4 63.1

23/8/2016 5:35 23/8/2016 5:40 60.2 56.5 68.0 56.8 62.9

23/8/2016 5:41 23/8/2016 5:46 60.0 56.4 71.9 56.9 62.8

23/8/2016 2:43 23/8/2016 3:13 61.4 57.9 78.0 58.3 62.6

23/8/2016 3:14 23/8/2016 3:44 62.0 58.0 82.3 58.3 62.6

23/8/2016 5:46 23/8/2016 5:51 65.1 56.8 75.7 57.8 68.6

23/8/2016 5:51 23/8/2016 5:56 62.4 56.7 73.8 57.4 65.8

23/8/2016 5:57 23/8/2016 6:02 62.2 56.6 73.0 57.2 64.7

23/8/2016 4:29 23/8/2016 4:59 60.8 56.7 74.5 57.1 62.5

23/8/2016 5:00 23/8/2016 5:30 64.7 56.6 89.5 56.9 64.6

23/8/2016 2:07 23/8/2016 2:12 58.6 55.0 70.8 55.8 61.0

23/8/2016 2:12 23/8/2016 2:17 62.0 55.1 75.1 56.0 65.1

23/8/2016 5:35 23/8/2016 5:40 61.3 54.6 76.6 55.5 63.7

23/8/2016 2:43 23/8/2016 3:13 58.0 55.0 73.6 55.5 59.9

23/8/2016 3:14 23/8/2016 3:44 57.7 54.9 76.6 55.4 59.2

23/8/2016 5:40 23/8/2016 5:45 58.2 54.5 66.3 55.2 61.0

23/8/2016 5:45 23/8/2016 5:50 62.7 54.8 74.0 55.8 66.2

23/8/2016 5:50 23/8/2016 5:55 59.0 54.8 80.3 55.5 61.5

23/8/2016 4:28 23/8/2016 4:58 58.2 54.4 81.0 55.1 60.1

23/8/2016 4:58 23/8/2016 5:28 59.9 54.5 79.2 55.3 62.3

23/8/2016 2:05 23/8/2016 2:10 57.6 52.9 71.5 54.0 59.6

23/8/2016 2:19 23/8/2016 2:24 56.8 52.9 69.0 53.8 58.6

23/8/2016 5:31 23/8/2016 5:36 58.3 52.4 69.3 53.5 61.3

23/8/2016 2:44 23/8/2016 3:14 56.1 53.0 71.6 53.9 57.8

23/8/2016 3:17 23/8/2016 3:47 55.7 52.8 70.8 53.8 56.8

23/8/2016 5:42 23/8/2016 5:47 56.7 52.3 74.2 53.2 59.2

23/8/2016 5:47 23/8/2016 5:52 60.6 52.5 75.4 53.6 62.6

23/8/2016 5:52 23/8/2016 5:57 57.2 52.8 72.3 53.6 59.3

23/8/2016 4:30 23/8/2016 5:00 55.6 52.2 71.4 53.0 57.1

23/8/2016 5:01 23/8/2016 5:31 58.1 52.5 77.3 53.3 60.3

23/8/2016 2:20 23/8/2016 2:25 52.0 50.5 61.1 50.7 52.9

23/8/2016 2:25 23/8/2016 2:30 55.3 50.6 61.4 50.8 56.3

23/8/2016 2:35 23/8/2016 2:40 58.0 55.3 70.7 55.9 57.9

23/8/2016 2:45 23/8/2016 3:15 57.0 55.2 64.8 55.9 57.5

23/8/2016 3:15 23/8/2016 3:45 56.8 54.9 66.7 55.8 57.2

23/8/2016 5:40 23/8/2016 5:45 57.9 53.6 66.5 54.2 61.9

23/8/2016 5:45 23/8/2016 5:50 59.1 55.9 64.3 57.3 60.5

23/8/2016 5:50 23/8/2016 5:55 57.8 56.6 68.1 56.7 58.5

23/8/2016 4:30 23/8/2016 5:00 53.7 51.7 65.3 51.8 54.2

23/8/2016 5:00 23/8/2016 5:30 56.6 51.9 69.6 52.3 59.8

23/8/2016 1:55 23/8/2016 2:00 62.5 59.1 73.0 59.5 64.9

23/8/2016 5:35 23/8/2016 5:40 61.6 58.6 71.9 58.9 63.2

23/8/2016 5:41 23/8/2016 5:46 62.2 58.5 72.1 58.7 65.2

23/8/2016 2:43 23/8/2016 3:13 62.9 60.1 77.5 60.4 63.9

23/8/2016 3:14 23/8/2016 3:44 63.1 60.0 76.2 60.3 64.8

23/8/2016 5:46 23/8/2016 5:51 64.9 59.7 74.1 60.2 68.1

23/8/2016 5:52 23/8/2016 5:57 63.6 59.1 76.2 59.3 66.2

23/8/2016 5:57 23/8/2016 6:02 63.9 58.7 75.6 59.3 66.7

23/8/2016 4:29 23/8/2016 4:59 61.8 58.5 76.7 58.8 62.6

23/8/2016 5:00 23/8/2016 5:30 65.4 56.9 89.6 57.4 63.8

23/8/2016 1:39 23/8/2016 1:44 57.9 51.6 66.2 54.7 60.5

23/8/2016 1:44 23/8/2016 1:49 57.3 53.5 75.2 54.1 58.7

23/8/2016 1:49 23/8/2016 1:54 56.3 53.1 63.1 54.2 58.1

23/8/2016 2:46 23/8/2016 3:16 59.9 51.4 75.9 57.9 60.7

23/8/2016 3:17 23/8/2016 3:47 59.5 47.8 75.8 57.9 60.2

23/8/2016 5:36 23/8/2016 5:41 59.7 55.7 75.4 56.3 62.2

23/8/2016 5:41 23/8/2016 5:46 59.0 55.8 69.0 56.2 61.2

23/8/2016 5:46 23/8/2016 5:51 57.8 55.8 66.2 56.2 59.2

23/8/2016 4:29 23/8/2016 4:59 55.6 51.6 71.7 53.5 56.8

23/8/2016 5:00 23/8/2016 5:30 59.1 50.0 83.3 53.7 59.2

23/8/2016 1:47 23/8/2016 1:52 58.6 52.1 78.3 52.9 59.0

23/8/2016 2:12 23/8/2016 2:17 56.3 52.2 73.9 52.9 56.9

23/8/2016 5:42 23/8/2016 5:47 58.6 52.7 79.3 53.5 58.9

23/8/2016 2:44 23/8/2016 3:14 56.6 53.1 77.9 53.7 56.1

23/8/2016 3:15 23/8/2016 3:45 56.1 52.7 78.2 53.6 56.0

23/8/2016 5:47 23/8/2016 5:52 58.8 53.9 75.3 54.8 61.7

23/8/2016 5:52 23/8/2016 5:57 59.5 54.1 79.5 55.0 61.4

23/8/2016 5:58 23/8/2016 6:03 61.7 54.0 79.0 54.9 66.0

23/8/2016 4:30 23/8/2016 5:00 56.8 52.4 80.3 53.1 55.6

23/8/2016 5:00 23/8/2016 5:30 60.1 52.4 81.6 53.4 59.7

23/8/2016 1:39 23/8/2016 1:44 60.5 54.7 76.2 55.6 62.2

23/8/2016 1:51 23/8/2016 1:56 58.1 54.3 76.2 55.1 58.1

23/8/2016 5:33 23/8/2016 5:38 56.8 54.4 63.8 55.1 59.4

23/8/2016 2:46 23/8/2016 3:16 56.8 54.0 74.2 55.1 58.7

23/8/2016 3:16 23/8/2016 3:46 56.6 53.9 66.6 55.2 58.7

23/8/2016 5:38 23/8/2016 5:43 56.8 54.2 64.4 55.0 59.2

23/8/2016 5:43 23/8/2016 5:48 56.4 54.1 65.0 55.1 59.0

23/8/2016 5:49 23/8/2016 5:54 57.2 54.5 63.7 55.3 59.7

23/8/2016 4:28 23/8/2016 4:58 56.9 54.1 74.9 55.0 58.5

23/8/2016 4:58 23/8/2016 5:28 57.5 54.1 71.8 55.1 59.0

WHA

NSR 51a 1 Background Noise Level

Measured Noise Level

2 Background Noise Level

Measured Noise Level

NSR 50 1 Background Noise Level

Measured Noise Level

2 Background Noise Level

Measured Noise Level

NSR 48a 1 Background Noise Level

Measured Noise Level

2 Background Noise Level

Measured Noise Level

NSR 47 1 Background Noise Level

Measured Noise Level

2 Background Noise Level

Measured Noise Level

NSR 34b 1 Background Noise Level

Measured Noise Level

2 Background Noise Level

Measured Noise Level

NSR 32 1 Background Noise Level

Measured Noise Level

2 Background Noise Level

Measured Noise Level

NSR 31a 1 Background Noise Level

Measured Noise Level

2 Background Noise Level

Measured Noise Level

NSR 29a 1 Background Noise Level

Measured Noise Level

2 Background Noise Level

Measured Noise Level

NSR 28 1 Background Noise Level

Measured Noise Level

2 Background Noise Level

Measured Noise Level

NSR 27a 1 Background Noise Level

Measured Noise Level

2 Background Noise Level

Measured Noise Level




