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Table 3.4 Summary of Identified Historic Site/Buildings 

Name Description Distance From Site (m) 

Two Buildings of Shek Lei Pui 
Treatment Works 

Grade 2 Historic Building 394 

Shek Lei Pui Treatment Works, 
Valve House 

Grade 2 Historic Building 345 

Kowloon Reception Reservoir, 
Dam 

Grade 1 Historic Building 424 

Kowloon Reception Reservoir, 
Valve House 

Grade 1 Historic Building 456 

Yiu Kung Ancestral Hall Grade 3 Historic Building 469 

Yeung Ching Study Hall Grade 3 Historic Building 402 

No.10 Kau Wa Keng Grade 3 Historic Building 381 

No.14 Kau Wa Keng Grade 3 Historic Building 409 

No.15 Kau Wa Keng Grade 3 Historic Building 413 

No.30 Kau Wa Keng Grade 3 Historic Building 379 

No.32 Kau Wa Keng Grade 3 Historic Building 381 

No.39 Kau Wa Keng Grade 3 Historic Building 433 

No.42 Kau Wa Keng Grade 3 Historic Building 437 

No.42A Kau Wa Keng Grade 3 Historic Building 440 

No.43 Kau Wa Keng Grade 3 Historic Building 444 

Nos. 4-5 Kau Wa Keng Grade 3 Historic Building 387 

3.7 Visual  
3.7.1 The Site is located atop the Kau Wa Keng Fresh Water Service Reservoir at about 136mPD. The 

location of proposed shooting Range at Kau Wa Keng is the ex-Kau Wa Keng Shooting Range. 
There are only several VSRs with a higher elevation than the subject site. The view from the 
identified VPs to the Site are either screened by the natural terrain or the boundary wall with 
height of at least 2m. Site visit conducted around the Site on 2 August 2023 confirmed that local 
villagers and visitors at Cheung Hang Village can only see the boundary barrier wall from the 
pedestrian path / communal area of the village. The single storey structures and shooting ranges 
cannot be seen or with limited view from surrounding. Figure 3.6 shows the locations of the 
identified VPs. 
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4.3.25 The firing details listed in below will be included in the future SRO, which will only be ready after 
the police inspection conducted against the final completion of the ranges. The highest heavy 
metal emission factor for the types of ammunition used at the shooting range (i.e., emission factor 
of 7.62-mm ball cartridge8), along with the maximum allowable shots per hour at each range were 
adopted for desktop calculation as the worst-case scenario. There are 28 designated shooting 
locations in the firing range (Range 1: 6 locations, Range 2: 8 locations, Range 3: 8 locations and 
Range 4: 6 locations). In the modelling, there shall be 28 volume sources to represent the 
potential shooting activities at the 28 designated shooting locations. Maximum allowable shots 
shall be adopted for each designated shooting location as a conservative approach. The locations 
and the emission inventory of heavy metal emissions are shown in Figure 4.1 and Appendix B.  

4.3.26 The air quality impact due to heavy metal emissions from the operation of shooting range at the 
ASRs were predicted and summarized in Table 4.4. The detailed assessment results are shown 
in Appendix C. According to Table 4.4, the hourly averaged, daily averaged, and annual 
averaged copper, iron, lead, and zinc concentrations at all ASRs would comply with relevant 
criteria. No adverse air quality impact due to heavy metals is anticipated.

 
3 Interstate Technology and Regulatory Council Small Arms Firing Range Team, January 2003, Characterization and Remediation of 
Soils at Closed Small Arms Firing Range 
4 Copper, lead, zinc are the most abundant heavy metals found: Figure 1B of Kim et al. (2022) (https://www.nature.com/articles/s41598-022-24856-5). 
5 Barium is considered less toxic than lead, copper: New Hampshire Code of Administrative Rules, Table of All Regulated Toxic Air 
Pollutants. 
6 Trace amount of other heavy metals:  Kim et al. (2022). 
7 USEPA, June 2005, Best Management Practices for Lead at Outdoor Shooting Ranges 
8 Section 15.1 of the United States Environmental Protection Agency (US EPA) AP-42: Compilation of Air Emissions Factors from 
Stationary Sources 

https://www.nature.com/articles/s41598-022-24856-5








https://www.epd.gov.hk/epd/sites/default/files/epd/english/application_for_licences/guidance/files/OtherSWLe.pdf
https://www.epd.gov.hk/epd/sites/default/files/epd/english/application_for_licences/guidance/files/OtherSWLe.pdf
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4.4.31 The noise measurement data presented in the approved Project Profile (PP-347/2008) is 
considered applicable to this Project. The maximum noise level was adopted to represent the 
worst-case scenario. As confirmed by firearm expert and arms licensee, .45 calibre pistol 
generates highest noise level amongst the firearms listed above. Hence, the SEL of .45 pistol 
would be used for .40, .41, and .50 calibres pistol. 

4.4.32 A summary of sound exposure level of various types of firearms are provided in Table 4.11. 

Table 4.11 Summary of Noise Measurement Result of Firearms Test 

Type of Firearm 
Measurement 

Distance 
Sound Exposure Level per 

Shot, dB(A)[1] 
Reference[2] [4] 

.177 air pistol  2m 91.7 PP-347/2008 

.22 rifle 105.0 PP-347/2008 

.223 rifle 106.4 Measurement result on 19 
May 2024 [4] 

7.62mm rifle 107.1 Measurement result on 19 
May 2024[4] 

9mm pistol  113.7 PP-347/2008 

.40 pistol[3] 114.4 PP-347/2008 

.41 pistol[3] 114.4 PP-347/2008 

.45 pistol 114.4 PP-347/2008 

.22 pistol  105.4 PP-347/2008 

.32 pistol 106.3 PP-347/2008 

.38 revolver 110.5 PP-347/2008 

.50 pistol[3] 114.4 PP-347/2008 

Note:  

[1] Noise measurements were conducted at different directions from the firearm. The maximum noise levels 
were adopted as a worst-case scenario. 

[2] Table 3 of Approved Project Profile for Proposed Shooting Range at Pillar Point Valley Landfill (PP-
347/2008), March 2008. 

[3] As confirmed by firearm expert and arms licensee, .45 calibre pistol generates highest noise level amongst 
the firearms listed above. Hence, the SEL for .45 pistol would be used for .40, .41 and .50 calibres pistol. 

[4] Detailed result of noise measurement is shown in Appendix D 
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4.4.38 No NSR has direct line-of-sight to any of the fixed noise source locations. In considering the 
difference in ground levels between the source and the NSRs and topography shielding, barrier 
correction of all fixed sources towards all NSRs was anticipated to be more than 10 dB(A). As a 
conservative approach, the screening effect caused by topography shielding will be capped at 
10dB(A). 

4.4.39 Predicted noise level at the NSR is calculated as follows: 

SPL = SEL + 10 log(S) + DC + TC + FC + IC + SC 

where 

SPL = Sound Pressure Level at NSR in dB(A) 

SEL = Sound Exposure Level of gun shot at a Reference Distance  

S     = Number of gunshots in 30 minutes 

DC = Distance correction factor, -20 log (distance between source and NSR ÷ reference 
distance) 

TC = Time correction factor, 10 log (1/1800)  

FC = Façade correction, +3dB(A) 

IC = Impulsiveness  correction, +3dB(A) 

SC = Screening correction, calculated by ISO-9613-2 

4.4.40 The firing details listed in below will be included in the future SRO, which will only be ready after 
the police inspection conducted against the final completion of the ranges. The type of firearm is 
restricted in each Range and the Project will operate under the nine scenarios shown below based 
on the best available information. Nonetheless, if there are any changes deviating from the nine 
shooting operation scenarios listed in the Project Profile, HKCSA will submit the Fixed Noise 
Performance Review Report to EPD for approval before the implementation of any changes in 
the operation scenario.  

4.4.41 The unmitigated noise level for each shooting practice at different shooting locations on NSRs 
are calculated and summarised in Table A.1 and Table A.2 in Appendix E. Based on the noise 
calculation results for individual ranges and activities presented in Appendix E, of the three 
shooting activities, pistol shooting at the standing location is the noisiest shooting activity; 
shooting on move is the second noisiest activity; and rifle shooting at the standing location is the 
least noisy activity. The noise measurement data adopted in the assessment represents the 
"worst-case scenario". The noisiest shooting pattern and the noisiest allowable firearms under 
the future SRO will be selected to calculate noise impact at each range. 

4.4.42 A full-time Duty Range Officer (DRO) is required to be appointed under the Firearms and 
Ammunition Regulations. In order to ensure the above operation restrictions stipulated in the 
future SRO will be executed properly, the DRO will be responsible to arrange and manage uses 
of the shooting ranges. A daily log recording the shooting activities at each range shall be 
prepared and certified by the DRO and kept at Site for inspection. 
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Table 4.13 Unmitigated Noise Level from Each Range in Each Operation Scenario of the Project and its 
Predicted Noise Level at NSRs 

 

  

 

Range 1* Range 2 Range 3 Range 4 

Cumulative 
Noise 
Level, 
dB(A) 

Noise 
Criteria, 
dB(A)  

Compliance Noise 
Exceedances 
at the NSRs, 

dB(A) (Y/N) 

Scenario 1 

Types of 
Firearms 

(Note 1, 2) 

All 
Firearms  

- - Rifle only  - - - - 

Number 
of shots in 

30 
minutes 

45 - - 15 - - - - 

Predicted 
Noise 

Level at 
NSR 1, 
dB(A) 

60 - - 53 60 55 N 5 

Predicted 
Noise 

Level at 
NSR 2, 
dB(A) 

59 - - 51 60 55 N 5 

Scenario 2 

Types of 
Firearms 

(Note 1, 2) 
- .22 ammunition only - - - - - 

Number 
of shots in 

30 
minutes 

- 15 15 - - - - - 

Predicted 
Noise 

Level at 
NSR 1, 
dB(A) 

- 48 50 - 52 55 Y - 

Predicted 
Noise 

Level at 
NSR 2, 
dB(A) 

- 46 48 - 50 55 Y - 

Remark: * The number of shots in 30 minutes at Range 1 for Scenario 1: 45 shots for 'shooting at the standing location' 
(SSL) or 15 shots for 'shooting on the move' (SOM). 
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Scenario 3 

Types of 
Firearms 

(Note 1) 
- 

All Firearms 
between .32 to .45 

ammunition 
- - - - - 

Number 
of shots in 

30 
minutes 

- 10 10 - - - - - 

Predicted 
Noise 

Level at 
NSR 1, 
dB(A) 

- 55 57 - 59 55 N 4 

Predicted 
Noise 

Level at 
NSR 2, 
dB(A) 

- 53 55 - 57 55 N 2 

Scenario 4 (General Competition) 

Types of 
Firearms 

(Note 1, 2) 
-  .22 ammunition only - - - - - 

Number 
of shots in 

30 
minutes 

- 105 105 - - - - - 

Predicted 
Noise 

Level at 
NSR 1, 
dB(A) 

- 56 58 - 60 55 N 5 

Predicted 
Noise 

Level at 
NSR 2, 
dB(A) 

- 55 56 - 58 55 N 3 
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Scenario 5 (General Competition) 

Types of 
Firearms 

(Note 1, 2) 
- All Firearms  

All 
Firearms 

except .45, 
9mm 
Pistol, 

and .38 
Revolver 

- - - - - 

Number 
of shots in 

30 
minutes 

- 30 30 - - - - -- 

Predicted 
Noise 

Level at 
NSR 1, 
dB(A) 

- 60 62 - 64 55 N 9 

Predicted 
Noise 

Level at 
NSR 2, 
dB(A) 

- 58 60 - 62 55 N 7 

Scenario 6 

Types of 
Firearms 

(Note 1) 
- .22 and .32 Pistol - - - - - 

Number 
of shots in 

30 
minutes 

- 125 85 - - - - - 

Predicted 
Noise 

Level at 
NSR 1, 
dB(A) 

- 58 58 - 61 55 N 6 

Predicted 
Noise 

Level at 
NSR 2, 
dB(A) 

- 56 56 - 59 55 N 4 
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Scenario 7 

Types of 
Firearms 

(Note 1) 
- - - 

Rifle 
only  

- - - - 

Number 
of shots 

in 30 
minutes 

- - - 15 - - - - 

Predicted 
Noise 

Level at 
NSR 1, 
dB(A) 

- - - 53 53 55 Y - 

Predicted 
Noise 

Level at 
NSR 2, 
dB(A) 

- - - 51 51 55 Y - 

Scenario 8 

Types of 
Firearms 

(Note 1,2) 

All 
Firearms  

All firearms 
except .40, .41, .45, .50 

and 9mm Pistol 

.22 
and .32 
Pistol 

Rifle 
only  

- - - - 

Number 
of shots 

in 30 
minutes 

50 40 40 40 - - - - 

Predicted 
Noise 

Level at 
NSR 1, 
dB(A) 

60 57 55 57 64 55 N 9 

Predicted 
Noise 

Level at 
NSR 2, 
dB(A) 

59 55 53 55 62 55 N 7 
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Table 4.14 Mitigated Noise Level from Each Range in Each Operation Scenario of the Project and its Predicted 
Noise Level at NSRs 

 

 

 

Range 1* Range 2 Range 3 Range 4 

Cumulative 
Noise 
Level, 
dB(A) 

Noise 
Criteria, 
dB(A)  

Compliance Noise 
Exceedances 
at the NSRs, 

dB(A) (Y/N) 

Scenario 1 

Types of 
Firearms 

(Note 1, 2) 

All 
Firearms  

- - Rifle only  - - - - 

Number 
of shots in 

30 
minutes 

45 - - 15 - - - - 

Predicted 
Noise 

Level at 
NSR 1, 
dB(A) 

50 - - 45 51 55 Y - 

Predicted 
Noise 

Level at 
NSR 2, 
dB(A) 

49 - - 45 50 55 Y - 

Scenario 2 

Types of 
Firearms 

(Note 1, 2) 
- .22 ammunition 

only 
- - - - - 

Number 
of shots in 

30 
minutes 

- 15 15 - - - - -- 

Predicted 
Noise 

Level at 
NSR 1, 
dB(A) 

- 38 40 - 42 55 Y - 

Predicted 
Noise 

Level at 
NSR 2, 
dB(A) 

- 36 38 - 40 55 Y - 

Remark: * The number of shots in 30 minutes at Range 1 for Scenario 1: 45 shots for 'shooting at the standing location' 
(SSL) or 15 shots for 'shooting on the move' (SOM).  
  



Project number  P524495 - Proposed Shooting Range at Kau Wa Keng  - Project Profile   2024-12-27        40 
 

 

 

 

Scenario 3 

Types of 
Firearms 

(Note 1) 
- 

All Firearms 
between .32 to .45 

ammunition 
- - - - - 

Number 
of shots in 

30 
minutes 

- 10 10 - - - - - 

Predicted 
Noise 

Level at 
NSR 1, 
dB(A) 

- 45 47 - 49 55 Y - 

Predicted 
Noise 

Level at 
NSR 2, 
dB(A) 

- 43 45 - 47 55 Y - 

Scenario 4 (General Competition) 

Types of 
Firearms 

(Note 1, 2) 
-  .22 ammunition only  - - - - - 

Number 
of shots in 

30 
minutes 

- 105 105 - - - - - 

Predicted 
Noise 

Level at 
NSR 1, 
dB(A) 

- 46 48 - 50 55 Y - 

Predicted 
Noise 

Level at 
NSR 2, 
dB(A) 

- 45 46 - 48 55 Y - 
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Scenario 5 (General Competition) 

Types of 
Firearms 

(Note 1, 2) 
- 

All 
Firearms  

All 
Firearms 

except .45, 
9mm 
Pistol, 

and .38 
Revolver 

- - - - - 

Number 
of shots in 

30 
minutes 

- 30 30 - - - - -- 

Predicted 
Noise 

Level at 
NSR 1, 
dB(A) 

- 50 52 - 54 55 Y - 

Predicted 
Noise 

Level at 
NSR 2, 
dB(A) 

- 48 50 - 52 55 Y - 

Scenario 6 

Types of 
Firearms 

(Note 1) 
- .22 and .32 Pistol - - - - - 

Number 
of shots in 

30 
minutes 

- 125 85 - - - - - 

Predicted 
Noise 

Level at 
NSR 1, 
dB(A) 

- 48 48 - 51 55 Y - 

Predicted 
Noise 

Level at 
NSR 2, 
dB(A) 

- 46 46 - 49 55 Y - 
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Scenario 7 

Types of 
Firearms 

(Note 1) 
- - - 

Rifle 
only  

- - - - 

Number 
of shots 

in 30 
minutes 

- - - 15 - - - - 

Predicted 
Noise 

Level at 
NSR 1, 
dB(A) 

- - - 45 45 55 Y - 

Predicted 
Noise 

Level at 
NSR 2, 
dB(A) 

- - - 45 45 55 Y - 

Scenario 8 

Types of 
Firearms 

(Note 1, 2) 

All 
Firearms  

All firearms 
except .40, .41, .45, .50 

and 9mm Pistol  

. 22 
and .32 
Pistol 

Rifle 
only  

- - - - 

Number 
of shots 

in 30 
minutes 

50 40 40 40 - - - - 

Predicted 
Noise 

Level at 
NSR 1, 
dB(A) 

50 47 45 49 54 55 Y - 

Predicted 
Noise 

Level at 
NSR 2, 
dB(A) 

49 45 43 49 53 55 Y - 
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4.5 Water Quality Impact Assessment 
Environmental Legislation and Standards  

Water Pollution Control Ordinance (Cap .358) 

4.5.1 An amendment to the Water Pollution Control Ordinance (WPCO) was enacted in 1990 and 
provides a mechanism for setting effluent standards. These are included in the Technical 
Memorandum Standards for Effluents Discharged into Drainage and Sewerage Systems, Inland 
and Coastal Waters (WPCO Cap 358, S.21). All discharges into government sewerage systems, 
marine and inland waters are required to comply with standards stipulated in the Technical 
Memorandum (TM). 

Construction Site Drainage, ProPECC PN2/23 

4.5.2 Under ProPECC Practice Note PN2/23 Construction Site Drainage (ProPECC PN2/23), various 
guidelines for the handling and disposal of construction site discharges are included. The guidelines 
include the use of sediment traps, wheel washing facilities for vehicles leaving the Site, adequate 
maintenance of drainage systems to prevent flooding and overflow, sewage collection and 
treatment, and comprehensive waste management (collection, handling, transportation, and 
disposal) procedures. 

Potential Sources of Pollution  

4.5.3 Although muddy runoff from the Site is unlikely to be generated during the minor reinstatement and 
refurbishment works, appropriate mitigation measure and standard good site practice shall be 
implemented. 

4.5.4 Fired bullets will be left on the shooting range after being shot. Metal bullets left on open ground 
will be a potential pollution source to surface runoff. 

4.5.5 Sewage will be generated from toilets use by staff and visitors of the Project. There will be no other 
facilities and activities with sewage or wastewater generation, such as catering services. Surface 
runoff from the Site is collected by existing peripheral surface channels and there will be no change 
in the future. 

Construction Phase Assessment   

4.5.6 Muddy runoff from the Site is unlikely to be generated during the minor reinstatement and 
refurbishment works. As no new construction work will be carried out, mitigation measures specified 
in ProPECC PN 2/23 and standard good site practice for construction site drainage will be followed 
where appropriate during the minor reinstatement and refurbishment works. 

4.5.7 The Contractor shall not permit any sewage, waste water or effluent containing sand, cement, silt 
or any other suspended or dissolved material to flow from the Site onto any adjoining land or allow 
any waste matter (or refuse) which is not part of the final product from waste processing plants to 
be deposited anywhere within the Site (or onto any adjoining land). He shall arrange removal of 
such matter from the Site (or any building erected or to be erected thereon) in a proper manner to 
the satisfaction of the Engineer in consultation with the Director of Environmental Protection. 

4.5.8 During construction reinstatement and refurbishment works, it is recommended that portable toilets 
should be provided for handling sewage generated by the construction workers. These will be 
supplied, maintained, and emptied for offsite disposal by a specialist contractor. Therefore, no 
adverse water quality impacts are anticipated from the construction of the Project with the 
recommended mitigation measures and standard good site practice in place. 

Operation Phase Assessment   
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Photo 4.1: Site with no debris observed in August 2023 

 

Photo 4.2: Shooting range with no debris observed in August 2023

 

Photo 4.3: Shooting range with no debris observed in August 2023 
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6 Summary of Project 

6.1 Measures to Minimise Environmental Impacts  
6.1.1 Relevant environmental mitigation measures are suggested to be implemented by the contractor 

during the minor reinstatement and refurbishment works. The contractor shall fully observe all 
relevant ordinances and regulations, TM, and practice notes, and carry out the works in a manner 
to comply with all relevant criteria. The potential environmental impacts and proposed mitigation 
measures to be incorporated during construction and operation stages of the Project are 
summarized in Table 6.1 
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Potential 
Environmental 

Impact 

 Project Stage  Mitigation Measure Implementation Agent Text Ref. 

 �@ The reuse/recycling of waste shall be practised wherever possibleas 
  far as possible. The recycled materials shall include paper/cardboard 
  and metal etc. 

 �@ The Contractor shall ensure that C&D materials are sorted into public 
  fill (inert portion) and C&D materials (non-inert portion). Public fill shall 
  be reused in earth filling, reclamation or site formation works, and 
  C&D materials shall be reused and recycled and, as the last resort, 
  disposal of at landfills. 

 �@ The Contractor shall record the amount of waste generated, recycled, 
  and disposed of (including the disposal sites). 

 �@ The Contractor shall use a trip ticket system for the disposal of C&D 
  materials to any designated public fill reception facilities and/or landfill 
  as stipulated in the DevB TCW No. 6/2010. 

 �@ Training shall be provided for workers about the concepts of site 
  cleanliness and appropriate waste management procedure, including 
  waste reduction, reuse, and recycling. 

 �@ The Contractor shall observe and comply with the Waste Disposal 
  (Chemical Waste) (General) Regulation and shall apply for  
  registration as chemical waste producer when chemical waste is 
  produced. All chemical waste shall be properly stored, labelled, 
  packaged, and collected in accordance with the Regulation.  
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6.2 Possible Severity, Distribution and Duration of 
Environmental Effects and Any Further Implications 

6.2.1 With implementation of above mitigation measure, no adverse environmental impacts are 
anticipated with the Project. 

6.2.2 The Project was discussed in Kwai Tsing District Council, Planning and District Facilities 
Management Committee meeting on 18 December 2018. The Committee unanimously endorsed 
the plan of proposed STT for Shooting Range - atop Kau Wa Keng Fresh Water Service Reservoir. 
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7 Use of Previously approved EIA Reports  

7.1.1 A similar shooting range was proposed at Pillar Point and obtained EP via obtaining permission 
to apply directly under Section 5(11) of the EIAO. Two previously approved EIA were also 
referenced in this Project Profile as those DPs comprise of development of open firing range. The 
reference of this project profile is summary in Table 7.1. 
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