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1.0 Introduction 
 

The captioned Countdown event, to be held on 31 Dec 2022 (20:00 to 01:00 the next day) * and at 

a number of localized spots of the Summit inside the Ocean Park, denotes a ‘Temporary Outdoor 

Attraction Facilities’ and shall involve various environmental issues which are covered under the 

Environmental Permit (EP) (EP-249/2006/D) for the Repositioning and Long Term Operation Plan 

of Ocean Park.  Such environmental issues include noise from the daily operations in the Ocean 

Park and in particular require the submission of Noise Mitigation Audit Plan (NMAP) and Noise 

Mitigation Audit Report (NMAR) to the Environmental Protection Department (EPD). 

 

This report, an updated NMAP, details the change in the noise issue (Countdown event) from that 

as contained in the latest approved NMAP (i.e. NMAP for the 1
st
 countdown event at Ocean Park in 

2021) for subsequent review / approval by the EPD.  Note that all those ‘Temporary Outdoor 

Attraction Facilities’ and ‘Open-air Show’ under the 2 latest approved NMAPs in 2014 and 2015 

will be suspended / inactive during this proposed Countdown event. 

 

[* Including 2 extra days on 30 Dec 2022 (20:00 to 23:00) and 1 Jan 2023 (20:00 to 23:00) as well] 
 

 

2.0 Relevant EP Requirements 
 

2.1 Background 
 

The EP was initially granted in July 2006 upon the approval of the associated Environmental 

Impact Assessment (EIA) report (Register No.: AEIAR-101/2006) and amendments to the EP were 

approved in October 2006, November 2010 and December 2013. 

 

To update the opening hours of the Ocean Park and the layout plans for the Waterfront and Summit, 

an application for Variation of EP (VEP) was submitted to the EPD and new EP (EP-249/2006/D) 

was issued on 2 July 2014.  Noise measurement and audit works were conducted in accordance 
with Conditions 2.25, 2.26, 2.27, 2.28, 2.29, 2.30 and 2.31 of the EP-249/2006/D and the NMAPs 

and the NMARs, prepared sequentially in 2014 and 2015 for submission, were subsequently 

approved by the EPD. 

 

2.2 Noise Related Submissions 
 

Noise related requirements for different operations and over a number of operation time / time 

extensions (Phases 1, 2 and 3) in the Ocean Park are listed in various clauses, i.e. Conditions, in the 

EP text as summarized in Table 1 below.  Essentially these comprise 3 steps in sequence, namely 

Noise Mitigation and Audit Plan (NMAP) submission, noise measurement and audit works and 

Noise Mitigation and Audit Report (NMAR) submission.  The proposed Countdown event is 

simply a short time ‘Temporary Outdoor Attraction Facilities’ of the Special Event classification 

under the EP and shall run over a few hours from 20:00 hour (31 December 2022) to 01:00 hour (1 

January 2023).  With respect to the noise issue, the event denotes a variation from the previous 

approved NMAP and NMAR and accordingly under Condition 2.30 of the EP an updated NMAP 

and NMAR shall be submitted to the Environmental Protection Department (EPD) for approval 

prior to its proper execution. 
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Table 1 Extract of Noise Related Coverage under the Environmental Permit (EP) 
 

 
 

 

3.0 Noise Measurement and Noise Mitigation 
 

3.1 Noise Sources 
 

The adequacy of the proposed noise mitigation measures for the Countdown event shall be properly 

addressed by considering the cumulative noise impact from those existing noise sources (Normal 

Operation) at the Summit as well as that from the Countdown event.  Quantification of this 

cumulative noise impact shall be with respect to the noise criteria at the 2 most critical Noise 

Sensitive Receivers (NSRs) : ‘BC1 (Broadview Court)’ and ‘MV (Manly Villa)’ as shown in 

Figure 1.  A list detailing the noise sources and noise mitigation measures at the Summit during the 
Countdown event as well as the noise criteria at BC1 are tabulated in Table 2 for easy reference. 

 

Table 2 Noise Sources & Noise Mitigation Measures during the Countdown Event 
 

 

Open-air 

Show

Temporary Indoor 

Attraction Facilities *

Sky Fair Plaza 

Performance

Extension Phase Phase 1 Phase 2 Phase 1 Phase 2 Phase 3 -

Location All All Summit Waterfront Waterfront All

Time Period 09:00-23:00 23:00-01:00 09:00-23:00 09:00-01:00 09:00-01:00 23:00-09:00

NMAP Submission 

Requirement
-

-

Condition

2.27

Condition

2.28

Condition

2.29

Condition

2.30

Condition

2.31

Condition

2.32

Notes : 1. NMAP = Noise Mitigation Audit Plan  ;  NMAR = Noise Mitigation Audit Report

2. All conditions above refer to the Permit Conditions under Environmental Permit No. EP-249/2006/D

3. NMAR submission shall be preceded by the completion of noise measurement and audit works

4. NMAP & NMAR submission for the Countdown event are taken as under the classification * above

Overnight Charity, 

Education, Conservation 

or Community Events

Condition 2.26

Condition 2.25

NMAR Submission 

Requirement

Operation 

Classification

Special Event

Normal Operation

31/12/2022 to 1/1/2023

09:00-20:00 20:00-23:00 23:00-01:00

SF01 Split-type A/C unit Funicular Building √ - - -

SF02 Split-type A/C unit South Pole Spectacular √ √ √ -

SF03 Split-type A/C unit Tuxedos Restaurant √ - - -

SF04 Split-type A/C unit North Pole Encounter √ √ √ -

SF05 AC plant South Pole Spectacular √ √ √ -

SF06 AC plant group Tuxedos Restaurant √ - - -

SF07 AC plant North Pole Encounter √ √ √ -

SF08 AC plant Rainforest √ √ √ -

SF09 Chiller North Pole Encounter √ √ √ -

SF10 Pump North Pole Encounter √ √ √ -

SF11 Ventilation fan Funicular Building √ - - -

SF12 PA system Rainforest √ √ √ -

SF13 PA system Thrill Mountain √ √ √ -

SF14 PA system Polar Adventure √ √ √ -

-
All fixed plants in Marine 

World & Adventure Land

Marine World & 

Adventure Land
√ - - -

N-R14 Arctic Blast Polar Adventure √ √ √ -

N-R17 Hair Raiser Thrill Mountain √ √ - Closed (23:00 - 01:00)

N-R13 Rev Booster Thrill Mountain √ √ √ -

N-R12 Whirly Bird Thrill Mountain √ √ √ -

N-R11 The Flash Thrill Mountain √ √ - Closed (23:00 - 01:00)

N-R15 Bumper Blasters Thrill Mountain √ √ √ -

N-R16 The Rapids Rainforest √ √ √ -

SF15 Machine plant Cable Car Station √ - - -

The Summit - √ √

Computerized volume 

control at the manned 

spot location

54 dB(A) -

Noise Mitigation 

Measures

Operation during Countdown Event

Special Event - Countdown for 

Coloratura 2022

Fixed Plant Noise Assessment Criteria at NSR : BC1 

(Broadview Court)
57 dB(A)

Plant ID Plant Location 30 and 31/12/2022, 1/1/2023
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The Countdown event is to be held at 3 localized attraction spots of the Summit inside the Ocean 

Park (Figure 2).  All of them shall involve a number of floor mounted loudspeakers to entertain 

park-goers with background music from 20:00 to 23:00 hours (30/12/2022 to 1/1/2023) and the 
countdown moment at midnight (31/12/2022, 23:00 to 01:00 hours).  Details of the loudspeaker 

arrangement are as follows.  Technical information of the loudspeakers is shown in Appendix I. 

 

Table 3 Loudspeaker Arrangement 
 

 
 

3.2 Noise Measurement Methodology 
 

Field noise measurement (mock-up test) is to be conducted prior to the event for incorporation into 

the subsequent NMAR submission.  This measurement serves as an audit exercise to demonstrate 

that the noise sources (loudspeakers) shall be regulated to strike noise compliance with the 

identified noise assessment criteria at the neighbouring NSRs. 

 
To avoid significant noise interference from the park-goers during the noise measurement, 2 

measurement positions (Positions R1 and R2, being sited more distant away from the anticipated 

park-goer gathering areas) at the Summit and close to the lines of sight to the 2 most critical NSRs 

(BC1 and MV) shall be adopted.  These 2 measurement positions are as shown in Figure 4.  The 

measurement shall cover the capture of both the background noise (1 single time, each over 1 min) 

and loudspeaker source (3 times, each over 5 min, simulated sound track feeding all the speakers at 

the attraction spots) at the measurement positions and in terms of A-weighted equivalent 

continuous noise level (Leq).  Results shall then be corrected by the background noise levels if 

necessary so as to determine the noise compliance status with the derived Sound Pressure Level 

(SPL) limit at the 2 measurement positions as determined in Appendix III.  Follow-up repeated 

measurements may be conducted with loudspeaker volume adjustment in case non-compliance is 

identified. 

 

[Remarks : Simulated sound track for the loudspeaker source shall include e.g. background music 

or songs for the park-goers during the event or pink noise] 

 

Table 4 Noise Measurement Details & Noise Mitigation Measures 
 

 

Dimensions, mm

(H x W x D)
Main Stage Stage A Stage B

1 Main Speaker - Kudo® 356 x 876 x 689 6 - 6

2 Main Speaker - Nexo PS15-R2 675 x 434 x 368 - 2 -

3 Subwoofer - Kudo SB28 - 6 2 4

Total : 12 4 10

Notes : * To be floor mounted & with onsite volume control for background music playing

Noise Source No. of Loudspeakers at Attraction Spot :

Loudspeaker Model *

R1 R2

23:00-01:00 20:00-23:00

Main Stage 12 speakers

Stage A 4 speakers

Stage B 10 speakers

Notes : 1. SPL = Sound Pressure Level

2. * Input from simulated sound track [e.g. background music or pink noise]

3. ** Taken as the more stringent limit within the periods (20:00-23:00 or 23:00-01:00) as in Appendix III

Leq (5 min) 

in dB(A)

Noise Measurement

Noise Source *
Noise 

Parameter

Measurement 

Position

No. of 

Measurements

R1 and R2
(Free field position)

3

Noise Mitigation 

Measures

Commissioning Noise 

Limit in SPL, dBA) **

Computerized volume 

control at the manned 

spot location

81 70
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3.3 Instrumentation 
 

The noise measurement shall be undertaken using 2 precision integrating sound level meters and 1 

sound level calibrator.  The sound level meter shall conform to the Class 1 accuracy requirements 

under the International Electrotechnical Commission standards IEC 61672-1 (2002) and IEC 61260 

(1995).  Both the meters and calibrator shall, at the time of measurement, have been calibrated by a 

recognized laboratory in accordance with relevant IEC laboratory calibration requirements and 

with calibration certificates valid within 1 year from the calibration dates.  Appendix II gives the 

calibration certificates of the proposed instrumentation. 

 

Table 5 Measurement Equipment 
 

Measurement Equipment Brand Name & Model No. Serial No. Calibration Expiry 

Precision integrating sound level meter NTi-XL2-TA A2A-08670-E0 13/06/2023 

Precision integrating sound level meter Svantek Svan 959 11238 09/02/2023 

Sound level calibrator Svantek SV 30A 7441 08/02/2023 

 

Field calibration check for the sound level meters using the sound level calibrator shall be 

conducted immediately before and after each series of measurements to ensure that the change in 

calibration level is within 0.5 dB.  Otherwise the series of measurements shall be retaken onsite.  
‘Fast response’ time weighting setting on the sound level meter shall be selected for all the noise 

measurements.  The measurements shall be supervised onsite and endorsed by a qualified 

professional with at least 7 years of field noise measurement experience as well as being a 

corporate member of the Hong Kong Institute of Acoustics (HKIOA) or equivalent. 

 

3.4 Noise Mitigation Measures 
 

With all the loudspeakers being handy type and relatively low power rating aimed at serving the 

localized spot park-goers, noise mitigation measures shall basically be via the computerized volume 

control at each manned attraction spot location. 

 

 

4.0 Event Noise Monitoring Exercise 
 

Field noise monitoring at the 2 measurement positions shall be undertaken on the event day (31 

Dec 2022).  Similar noise measurement arrangement to that for the field noise measurement 

exercise (mock-up test) as detailed in Sections 3.2 and 3.3 above shall apply.  However the noise 

monitoring exercise shall be conducted once only at the 2 measurement positions (Positions R1 and 

R2) and at 21:30 hour to coincide with the anticipated increasing crowd of the incoming park-goers.  
Immediate feedback for loudspeaker volume adjustment shall be directed to the audio crew onsite 

in case the monitoring results are in excess of the derived Sound Pressure Level (SPL) limits at the 

2 measurement positions.  Upon volume adjustment of the loudspeaker source (if required), the 

noise monitoring shall be repeated to verify noise compliance again.  An ‘Event Noise Monitoring 

Report’ shall be prepared afterwards to the Ocean Park for record and for any follow-up review by 

the EPD if requested. 
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Table 6 Noise Monitoring Details (Event Day) 
 

 
 

 

5.0 Noise Audit 
 

Noise from the Countdown event shall also comply with the inaudibility requirement at the 

neighbouring Noise Sensitive Receivers (NSRs) after 23:00 hour as stipulated under the EPD’s 

guidelines [1].  Site visit beyond 23:00 hour on the event day shall be conducted at / close to the 

most critical NSR (Broadview Court, Shum Wan Road) to verify the inaudibility compliance status.  

In case audible noise is perceived and persists, immediate feedback to the audio crew at the 

attraction spots shall be exercised to lower the source volume / stop the source for inaudibility 

confirmation. 

 

 

6.0 References 
 

1. Noise Control Guidelines for Music, Singing & Instrument Performing Activities, 
Environmental Protection Department, April 2021. 

  

Main Stage 12 speakers

Stage A 4 speakers

Stage B 10 speakers

Notes : 1. SPL = Sound Pressure Level

2. * To be conducted at 21:30 hour, 31 Dec 2022 (Event day)

Noise Measurement
Commissioning Noise 

Limit in SPL, dBA)

Noise Source *
Measurement 

Position

Noise 

Parameter

No. of 

Measurements
R1 R2

R1 and R2
(Free field position)

Leq (5 min) 

in dB(A)
1 81 70
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Appendix I 
 

Technical Information of the Loudspeakers 
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Appendix II 
 

Calibration Certificates 
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Appendix III 
 

Derivation of Commissioning Noise Limits for Loudspeaker Sources 

 
 

 
 

 

 

 

 

 

 
 

 

 

 

20:00-23:00

Propagation

Audit 

Position **

R1 or R2 R1 R2

SPL(NSR) SPL(Total) D SWL(Spot) d SPL(i)

dB(A) dB(A) m dB(A) m dB(A)

930 Main Stage 127 30 81

1020 Stage A 128 120 70

1040 Stage B 128 138 69

955 Main Stage 117 115 60

950 Stage A 117 40 69

1020 Stage B 117 105 61

Notes : 1. SPL = Sound Pressure Level  ;  SWL = Sound Power Level

2. * Extracted from Table 3.1e, Environmental Review Report (ERR) in May 2014

3. ** under free field condition

4. SPL(Net) = 10log[10
SPL(NSR)/10

 - 10
SPL(Total)/10

]

    SWL(Spot) = SPL(Net) - 3 (Façade Reflection)  - 10log(3) (contribution at 1 attraction spot) + 10 (Barrier effect #) + 20log(D) + 11

    SPL(i) = SPL(Spot) - 5 (Barrier effect ▼) - 20log(d) - 11

    [Where # No direct line of sight from NSR to Attraction Spots  ;  ▼ No direct line of sight from Position R1 or R2 to Attraction Spots (See Figures 1 and 4 )]

5. *** As SPL(NSR) = SPL(Total) = 54 dB(A), SPL(Net) is deliberately taken to be 44 dB(A) for the subsequent commissioning limit derivation

    [Numerically 10 dB(A) below SPL (NSR)  implies negligible contribution to SPL (NSR) ]

23:00-01:00

Propagation

Audit 

Position **

R1 or R2 R1 R2

SPL(NSR) SPL(Total) D SWL(Spot) d SPL(i)

dB(A) dB(A) m dB(A) m dB(A)

930 Main Stage 126 30 80

1020 Stage A 126 120 68

1040 Stage B 127 138 68

955 Main Stage 123 115 66

950 Stage A 123 40 75

1020 Stage B 123 105 67

Notes : 1. SPL = Sound Pressure Level  ;  SWL = Sound Power Level

2. * Extracted from Table 3.1e, Environmental Review Report (ERR) in May 2014

3. ** under free field condition

4. SPL(Net) = 10log[10
SPL(NSR)/10

 - 10
SPL(Total)/10

]

    SWL(Spot) = SPL(Net) - 3 (Façade Reflection)  - 10log(3) (contribution at 1 attraction spot) + 10 (Barrier effect #) + 20log(D) + 11

    SPL(i) = SPL(Spot) - 5 (Barrier effect ▼) - 20log(d) - 11

    [Where # No direct line of sight from NSR to Attraction Spots  ;  ▼ No direct line of sight from Position R1 or R2 to Attraction Spots (See Figures 1 and 4 )]

Noise 

Sensitive 

Receiver

(NSR)

Distance
(Attraction Spot to 

Position R1 or R2)

82

70

BC1

(Broadview 

Court)

57 54

MV

(Manly Villa)
***

54.3

44

Noise 

Sensitive 

Receiver

(NSR)

NSR

54 54

SPL(Audit)

dB(A) dB(A)

81 -

- 76

Ocean Park (Summit)NSR

Attraction 

Spot
SPL(Audit)

Commissioning 

Noise Limit

Maximum 

Allowable SWL

(at attraction spot)

Distance
(NSR to 

Attraction Spot)

Total Predicted 

SPL (Normal 

Operation Source)

Fixed Plant Noise 

Assessment 

Criteria *

SPL(Net)

dB(A)

-

-

dB(A)

Allowable 

Net SPL 

(at NSR)

Ocean Park (Summit)

Fixed Plant Noise 

Assessment 

Criteria *

Total Predicted 

SPL (Normal 

Operation Source)

Allowable 

Net SPL 

(at NSR)

Distance
(NSR to 

Attraction Spot) Attraction 

Spot

Maximum 

Allowable SWL

(at attraction spot)

Distance
(Attraction Spot to 

Position R1 or R2)

Commissioning 

Noise Limit

SPL(Net)

BC1

(Broadview 

Court)

54 47 53.0

MV

(Manly Villa)
50 26 50.0
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Environmental Review Report (ERR) in May 2014 

 
 

 

Total Predicted SPL Estimation (Normal Operation Source)
BC1

20:00-23:00 23:00-01:00

SF02 Split-type A/C unit South Pole Spectacular 6 6

SF04 Split-type A/C unit North Pole Encounter 15 15

SF05 AC plant South Pole Spectacular 12 12

SF07 AC plant North Pole Encounter 21 21

SF08 AC plant Rainforest 22 22

SF09 Chiller North Pole Encounter 26 26

SF10 Pump North Pole Encounter 18 18

SF12 PA system Rainforest 27 27

SF13 PA system Thrill Mountain 34 34

SF14 PA system Polar Adventure 33 33

N-R14 Arctic Blast Polar Adventure 38 38

N-R17 Hair Raiser Thrill Mountain 50 -

N-R13 Rev Booster Thrill Mountain 46 46

N-R12 Whirly Bird Thrill Mountain 34 34

N-R11 The Flash Thrill Mountain 49 -

N-R15 Bumper Blasters Thrill Mountain 22 22

N-R16 The Rapids Rainforest 28 28

54 47

Notes : * Extracted from Annex C10, Environmental Review Report (ERR)

Plant ID Plant * Location

Total Predicted SPL at BC1, SPL(Total) =

Predicted SPL *, dB(A)
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Total Predicted SPL Estimation (Normal Operation Source)
MV

20:00-23:00 23:00-01:00

- All rides Whiskers Harbour 47 -

LN-R7 Sea Life Carousel Aqua City 46 -

WF01 PA system Whiskers Harbour 45 -

WF02 PA system Bird of Paradise 43 -

WF03 PA system Amazing Asian Animals 39 -

WF04 PA system Entry Plaza 35 -

WF05 PA system Aqua City 47 -

WF06 Split-type A/C unit Coral Building 33 -

WF07 Split-type A/C unit East Retail at Entry Plaza 32 -

WF08 Split-type A/C unit West Retail at Entry Plaza 30 -

WF09 Split-type A/C unit The Grand Aquarium 31 -

WF10 Split-type A/C unit The Hong Kong Jockey Club Sichuan Treasures 29 -

WF11 Split-type A/C unit New Birds House 24 -

WF12 Split-type A/C unit Amazing Bird Theatre 32 -

WF13 Split-type A/C unit Old Hong Kong 26 -

WF14 Split-type A/C unit Panda Café 29 -

WF15 Split-type A/C unit Giant Panda Adventure and Panda Village 22 -

WF16 Split-type A/C unit Annex Administration Building 22 -

WF17 Split-type A/C unit Administration Building 34 -

WF18 Pump Cluster The Hong Kong Jockey Club Sichuan Treasures 31 -

WF19 AC plant West Retail at Entry Plaza 34 -

WF20 AC plant East Retail at Entry Plaza 34 -

WF21 AC plant cluster The Grand Aquarium 21 -

WF22 AC plant The Hong Kong Jockey Club Sichuan Treasures 39 -

WF23 AC plant Old Hong Kong 28 -

WF24 AC plant Panda Café 38 -

WF25 AC plant cluster Old Warehouse & CPU 16 -

WF26 Cooling tower The Grand Aquarium 42 -

WF27 Compressor West Retail at Entry Plaza 16 -

WF28 Chiller The Grand Aquarium 40 -

WF29 Chiller Giant Panda Adventure and Panda Village 26 -

WF30 Fan Room West Retail at Entry Plaza 22 -

WF31 Ventilation fan The Hong Kong Jockey Club Sichuan Treasures 33 -

WF32 Ventilation fan West Retail at Entry Plaza 27 -

WF33 Ventilation fan New Bird House 21 -

WF34 Ventilation fan Amazing Bird Theatre 28 -

WF35 Ventilation fan Panda Café 38 -

WF36 Machine plant Ocean Express Station (Waterfront) 26 26

WF37 Machine Plant Cable Car Station 31 -

LN-A11
Sky Fair Plaza 

Performance Venue
 Aqua City 39 -

54 26

Notes : * Extracted from Annex C10, Environmental Review Report (ERR)

Predicted SPL *, dB(A)

Total Predicted SPL at MV, SPL(Total) =

Plant ID Plant * Location


