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[1] N/A: ANTE

[2] HKAQO: &tk E R 151E
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1 Elsevier B.V., 2020, Shooting Ranges: Environmental Contamination, Encyclopedia of Environmental Health Volume |
2 Environmental Protection Authority Victoria, January 2019, Guide for Managing Contamination at Shooting Ranges
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BB A G UER % E . BRI R S B35 1) B v EE A B HE R R EE SR A (R 7. 62 ZEOK T EE
8) VLR F Ml S R 5 R N Ry B K SO S B IR U E B R DU B A . BTSN 28 TR w4
fE (%Y 1. 6 (EME, H%Y 2. 8 AME, H%¥Y 3. 8 (AME, H%¥Y 4. 6 {Af
B) o BT 28 MRS A CRIE 28 fElfh & A B VB RS IR S . AN E SR
HECE B AE DR R, R AR S B35 N BT A P o S R B s I A e R HE IS R, R
FHAHME 8 58 5 B2 007 B B /IRy B 22 25 10 1 9 S WOV R v B, HETSOS B 2 4e e S B8 07 a1 i
Bsk B SeEiE 4.1 -

4.3.26 F 4.4 TARINGARLE T b B T 5| T ) 4B HECH S R BB B S R E R A FRANRT
fli4& IRAE MR C HEER . IRIEF 4.4, T SEEUBSZHENFY) 1 /8. 1 HA 1 4P I8
. SRS S MHEEE., HESBATH S RERELENREE.

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) ( )-

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
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A4 AR R Z RN TN E 2R RE

NS 100
(0.15) 0.5802-0.6794 0.4011-0.4117 0.4484-0.5955 0.2665-0.2692 0.2589-0.2644 0.5816-0.6307 0.1687-0.1773 0.3687-0.3718
# (Cu) & 3.6
(0.15) 0.11383-0.12427 0.08488-0.08579 0.10061-0.1243 0.07108-0.07128 0.07878-0.07947 0.08903-0.08936 0.06267-0.06275 0.08057-0.08093
1% 2.4
(0.046) 0.04062-0.04389 0.02612-0.02642 0.02371-0.0264 0.02058-0.02065 0.02369-0.02386 0.02181-0.02194 0.01958-0.01962 0.02475-0.02501
1 /MR
(2.4) ’ 3.4316-3.7208 2.9093-2.9402 3.0472-3.4762 2.5168-2.5248 2.4946-2.5105 3.4356-3.5789 2.2316-2.2566 2.8147-2.8239
5 (Fe) LA 25
(2.4) 2.07156-2.102 1.98713-1.98978 2.033-2.10208 1.94691-1.94747 1.96934-1.97135 1.99924-2.0002 1.92237-1.9226 1.97458-1.97561
1% 17
(0.607) 0.62496-0.63451 0.58268-0.58356 | 0.57566-0.58349 0.56654-0.56672 0.57559-0.57608 0.5701-0.57049 0.56362-0.56372 0.57869-0.57943
1 /N
(0.089) ) 0.5-0.5776 0.36-0.3683 0.3969-0.512 0.2545-0.2567 0.2487-0.253 0.5013-0.5398 0.178-0.1848 0.3346-0.3371
# (Pb) . 0.15
(0.089) 0.13503-0.1432 0.11239-0.1131 0.12469-0.14323 0.10159-0.10174 0.10762-0.10816 0.11565-0.11591 0.095-0.09506 0.10903-0.1093
1% 0.5
(0.013) 0.0287-0.03126 0.01735-0.01759 | 0.01547-0.01757 0.01302-0.01307 0.01546-0.01559 0.01398-0.01409 0.01224-0.01227 0.01629-0.01649
1 /MR
a.7) ) 1.7685-1.7814 1.7451-1.7465 1.7513-1.7705 1.7276-1.7279 1.7266-1.7273 1.7687-1.7751 1.7148-1.716 1.7409-1.7413
% (zn) LA 10
(1.7) 1.70767-1.70903 1.7039-1.70401 1.70595-1.70904 1.7021-1.70212 1.7031-1.70319 1.70444-1.70448 1.701-1.70101 1.70334-1.70338
1% 6.7
(0.098) 0.10095-0.10138 | 0.09906-0.0991 | 0.09874-0.09909 | 0.09834-0.09835 | 0.09874-0.09876 | 0.0985-0.09851 | 0.09821-0.09821 | 0.09888-0.09891
et

[1] B/ NIFFIE H BVE: » SRR AR (2019 4R 2023 4F) 24728 VB R SN o] B0 h AR S B ik H SRR (R R By SURTE « BFRVEs - SRAIEOAALAF (2019 £F% 2023 1) 2%

2SR R A T B A M R B R K E R (R Ry B SRR
- TR RS S T A RE SR (2019 £ 2023 £F) -
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https://www.epd.gov.hk/epd/sites/default/files/epd/tc_chi/application for licences/quidance/files/OtherSWLc.pd
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Appendix A Determination of Surface Characteristics Parameters for AERMET

Color Sample |Hong Planning Department Classification

1 I Private Residential 1

2 I Public Residential 1

3000 Rural Settlement 0.375
11 _ Commercial/Business and Office 1
21 I 1dustrial Land 0.7
22 _ Industrial Estates/Science and Technology Parks 0.7
23 _ Warehouse and Open Storage 0.7
31 Government, Institutional and Community Facilities 0.7
32 _ Open Space and Recreation 0.04
41 Roads and Transport Facilities 0.7
2 R vy 0.7
43 Airport 0.07
44 Port Facilities 0.7
51 Cemeteries/Funeral Facilities 0.7
52 Utilities 0.7
53 Vacant Land/Construction in Progress 0.2
54 Others 0.2
61 I Agricultural Land 0.1575
62/ Fish Ponds/Gei Wais 0.001
71 Woodland 1.05
72 Shrubland 0.3
73 Grassland 0.065
74 [0 Mangrove/Swamp 0.065
81 I Badland 0.15
83 [ Rocky Shore 0.05
91 Reservoirs 0.001
92 Streams and Nullahs 0.001
99 I 5 Residential * 1

0 Open Sea * 0.001

* Qutside Hong Kong border, not belong to PlanD categories.

00-30 5.176452751 0.504269
30 30 - 60 5.31768931 0.236540
60 60 - 90 5.176452751 0.480610
90 90 - 120 5.176452751 0.566977

120 120 - 150 5.31768931 0.627405
150 150 - 180 5.176452751 0.598072
180 180 - 210 5.176452751 0.461464
210 210 - 240 5.31768931 0.533288
240 240 - 270 5.176452751 0.559095
270 270 - 300 5.176452751 0.624064
300 300 - 330 5.31768931 0.555798
330 330 - 360 5.176452751 0.605752

Grid Count Albedo x Percdb™n/Sn |

0.18
0.18
0.165
0.18
0.18
0.18
0.18
0.18
0.15
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.1
0.1625
0.18
0.185
0.14
0.1625
0.2

0.1

0.1
0.18
0.1
0.157175

L5
1.5
0.9
1.5
L5
1.5
L5
1.5

1
1.5
L5
1.5
L5
1.5
L5

1

1
0.55
0.1
0.75
1.25
0.8
0.225
0.75
4.75
0.1
0.1
15
0.1
0.646252

55289
45912
10483
8613
12775
132
6131
45866
39844
108904
6188
0
38088
4388
15434
9337
13765
7814
0
219318
77776
50366
6

0

0
11811
2442
0
209318
1000000

5.53%
4.59%
1.05%
0.86%
1.28%
0.01%
0.61%
4.59%
3.98%
10.89%
0.62%
0.00%
3.81%
0.44%
1.54%
0.93%
1.38%
0.78%
0.00%
21.93%
7.18%
5.04%
0.00%
0.00%
0.00%
1.18%
0.24%
0.00%
20.93%

0.00995202
0.00826416
0.001729695
0.00155034
0.0022995
0.00002376
0.00110358
0.00825588
0.0059766
0.01960272
0.00111384
0
0.00685584
0.00078984
0.00277812
0.00168066
0.0024777
0.00140652
0
0.035639175
0.01399968
0.00931771
0.00000084
0

0
0.0011811
0.0002442
0
0.0209318

1.022670927
1.018790067
0.998896115
1.003498376
1.005193255
1.000053523
1.002488999
1.018771065
1
1.045146192
1.002512168
1
1.01556322
1.001780765
1.00627757

1

1
0.995339396
1
0.938855352
1.01750669
0.988824072
0.99999105

1

1
0.973170644
0.994392866
1
0.617564041

KA

Land Utilization in Hong Kong 2022

Center: X=832615, Y=823115,, Z=138.0; Met Year=2019;

Center. X=832615, Y=823115,, Z=138.0; Met Year=2019;

Land Utilization in Hong Kong 2022

T
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Appendix B Emission Inventory for Heavy Metal Emissions at Outdoor Shooting Ranges

Emission Factor of Heavy Metal Emissions

Emission factor
(a/shot)™
Copper (Cu) 1.04E-02
Iron (Fe) 3.04E-02
Lead (Pb) 8.16E-03
Zinc (Zn) 1.36E-03

Assume there are maximum allowable shots per hour (i.e., 500 shots/per) in each range, the emission factor of each heavy metal can be calculated as follows:

Emission Rate (g/s) = Emission factor (g/shots) x 500 (shots/hour) / 3600 (s/hour)

Emission Inventory of Heavy Metal Emissions
Maximum Maximum . . - . . -

Source ID Source type X v allowable shots | allowable shots Elevation | Release hg;ght ‘|n|t|a|.|ateral " .Inmal Yemcal{ﬂ Emission Rate (g/s)®? me{gﬁ}

m (mPD) (MAG) dimension (m) dimension (m) hour

per hour per hour Cu Fe Pb Zn

Range 1 1 VOLUME 832561.0 | 823129.1 30 138.0 1 0.61 0.93 8.69E-05 [ 2.53E-04 | 6.80E-05| 1.13E-05
Range 1 2 VOLUME 832563.5 | 823130.0 30 138.0 1 0.61 0.93 8.69E-05 | 2.53E-04 | 6.80E-05 [ 1.13E-05
Range 1 3 VOLUME 832565.9 | 823130.9 200 35 138.0 1 0.61 0.93 1.01E-04 | 2.95E-04 | 7.94E-05 | 1.32E-05
Range 1 4 VOLUME 832568.3 | 823131.8 35 138.0 1 0.61 0.93 1.01E-04 | 2.95E-04 | 7.94E-05 | 1.32E-05
Rangel 5 VOLUME 832570.8 | 823132.7 35 138.0 1 0.61 0.93 1.01E-04 | 2.95E-04 | 7.94E-05| 1.32E-05
Range 1 6 VOLUME 832573.2 | 823133.6 35 138.0 1 0.61 0.93 1.01E-04 | 2.95E-04 | 7.94E-05 | 1.32E-05
Range 2 1 VOLUME 832576.9 | 823135.0 18 138.0 1 0.79 0.93 5.22E-05 | 1.52E-04 [ 4.08E-05 [ 6.80E-06
Range 2 2 VOLUME 832579.3 | 823135.9 18 138.0 1 0.79 0.93 5.22E-05 | 1.52E-04 | 4.08E-05 [ 6.80E-06
Range 2 3 VOLUME 832581.7 | 823136.8 18 138.0 1 0.79 0.93 5.22E-05 | 1.52E-04 | 4.08E-05 [ 6.80E-06
Range 2 4 VOLUME 832584.2 | 823137.7 150 18 138.0 1 0.79 0.93 5.22E-05 | 1.52E-04 | 4.08E-05 [ 6.80E-06
Range 2 5 VOLUME 832586.6 | 823138.6 18 138.0 1 0.79 0.93 5.22E-05 | 1.52E-04 | 4.08E-05 [ 6.80E-06
Range 2_6 VOLUME 832589.1 | 823139.5 20 138.0 1 0.79 0.93 5.80E-05 | 1.69E-04 | 4.54E-05 [ 7.56E-06
Range 2 7 VOLUME 832591.5 | 823140.4 20 138.0 1 0.79 0.93 5.80E-05 [ 1.69E-04 | 4.54E-05 | 7.56E-06
Range 2_8 VOLUME 832593.9 | 823141.3 20 138.0 1 0.79 0.93 5.80E-05 [ 1.69E-04 | 4.54E-05| 7.56E-06 9amto
Range 3 1 VOLUME 832596.4 | 823142.2 15 138.0 1 0.63 0.93 4.35E-05 [ 1.27E-04 | 3.40E-05 | 5.67E-06 7pm
Range 3 2 VOLUME 832598.8 | 823143.1 15 138.0 1 0.63 0.93 4.35E-05 | 1.27E-04 | 3.40E-05 | 5.67E-06
Range 3 3 VOLUME 832601.2 | 823144.0 15 138.0 1 0.63 0.93 4.35E-05 | 1.27E-04 | 3.40E-05 | 5.67E-06
Range 3 4 VOLUME 832603.7 | 823144.9 120 15 138.0 1 0.63 0.93 4.35E-05 | 1.27E-04 | 3.40E-05 | 5.67E-06
Range 3 5 VOLUME 832606.1 | 823145.8 15 138.0 1 0.63 0.93 4.35E-05 | 1.27E-04 | 3.40E-05 | 5.67E-06
Range 3 6 VOLUME 832608.5 | 823146.8 15 138.0 1 0.63 0.93 4.35E-05 | 1.27E-04 | 3.40E-05 | 5.67E-06
Range 3 7 VOLUME 832611.0 | 823147.7 15 138.0 1 0.63 0.93 4.35E-05 [ 1.27E-04 | 3.40E-05 | 5.67E-06
Range 3 8 VOLUME 832613.4 | 823148.6 15 138.0 1 0.63 0.93 4.35E-05 | 1.27E-04 | 3.40E-05 | 5.67E-06
Range 4 1 VOLUME 832615.9 | 823149.5 5 138.0 1 0.53 0.93 1.45E-05| 4.22E-05] 1.13E-05| 1.89E-06
Range 4 2 VOLUME 832618.3 | 823150.4 5 138.0 1 0.53 0.93 1.45E-05 | 4.22E-05 | 1.13E-05 | 1.89E-06
Range 4 3 VOLUME 832620.7 | 823151.3 30 5 138.0 1 0.53 0.93 1.45E-05| 4.22E-05] 1.13E-05| 1.89E-06
Range 4 4 VOLUME 832623.2 | 823152.2 5 138.0 1 0.53 0.93 1.45E-05 | 4.22E-05 | 1.13E-05 | 1.89E-06
Range 4 5 VOLUME 832625.6 | 823153.1 5 138.0 1 0.53 0.93 1.45E-05 | 4.22E-05| 1.13E-05 | 1.89E-06
Range 4 6 VOLUME 832628.0 | 823154.0 5 138.0 1 0.53 0.93 1.45E-05 | 4.22E-05] 1.13E-05 | 1.89E-06

Note:

[1] Emission factor is extracted from US EPA AP-42: Compilation of Air Emissions Factors from Stationary Sources Table 15.1.14 and Table 15.1.23.

[2] The highest emission factors for all ammunition types permitted for use in the proposed shooting range have been selected for the assessment.

[3] Assume ammunition is fired at 1 m above ground.

[4] With reference to Table 3-3 of User's Guide for the AMS/EPA Regulatory Model (AERMOD), the initial lateral dimension is calculated by the length of each active firing line divided by 4.3.

[5] Assume the height of covered walkway is 2 m. With reference to Table 3-3 of User's Guide for the AMS/EPA Regulatory Model (AERMOD), the initial vertical dimension is calculated by building height divided by 2.15.

[6] As confirmed by the Project Proponent, the operation hour of the shooting range is 7am to 10pm, whilst firing hour is 9:30am to 6:30pm. Due to input limitation of AERMOD, the firing hour is assumed as 9am to 7pm daily in AERMOD.
[7] Maximum allowable shots for each designated shooting location in each range are adopted in the calculation as a conservative approach.
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Detailed Assessment Results

Proposed Shooting Range at Kau Wa Keng
Detailed operation phase assessment results

Cu Concentrations in uglm3 Fe Concentrations in pg/m3 Pb Concentrations in pg/m3 Zn Concentrations in uglm3
ASRs and Assessment Site Background Concentration, pg/m’
Height (mAG)
0.055 0.055 0.018 1.9 1.9 0.559 0.089 0.089 0.011 1.7 1.7 0.098
Max 1-hour| Max daily | Annual |Max 1-hour| Max daily | Annual |Max 1-hour] Max daily | Annual |Max 1-hour| Max daily | Annual
average | average | Average | average | average | Average | average | average | Average | average | average | Average
AQO 100 3.6 24 - 25 17 - 0.15 0.5 - 10 6.7

Al 1.5  |Temporary Structure near 1A Cheung Hang Village 0.65816 | 0.11383 | 0.04062 | 3.65892 | 2.07156 | 0.62496 | 0.56096 | 0.13503 | 0.02870 | 1.77864 | 1.70767 | 0.10095
Al 5 Temporary Structure near 1A Cheung Hang Village 0.67939 | 0.11482 | 0.04071 3.72082 | 2.07445 | 0.62523 | 0.57756 | 0.13580 | 0.02877 | 1.78141 1.70780 | 0.10096
Al 10 Temporary Structure near 1A Cheung Hang Village 0.58019 | 0.12427 | 0.04389 | 3.43156 | 2.10200 | 0.63451 | 0.49998 | 0.14320 | 0.03126 | 1.76847 | 1.70903 | 0.10138
A2 1.5 |1 Cheung Hang Village near Cheung Hang Village Residents Welfare Associatio] 0.40110 | 0.08488 | 0.02612 | 2.90933 | 1.98713 | 0.58268 | 0.35999 | 0.11239 | 0.01735 | 1.74513 | 1.70390 | 0.09906
A2 5 1 Cheung Hang Village near Cheung Hang Village Residents Welfare Associatio] 0.41169 | 0.08579 | 0.02642 | 2.94022 | 1.98978 | 0.58356 | 0.36829 | 0.11310 | 0.01759 | 1.74651 1.70401 | 0.09910
A3 1.5  JFormer Cheung Hang Public School 059548 | 0.12430 | 0.02640 | 3.47615 | 2.10208 | 0.58349 | 0.51197 | 0.14323 | 0.01757 | 1.77047 | 1.70904 | 0.09909
A3 5 Former Cheung Hang Public School 0.51915 | 0.11638 | 0.02532 | 3.25356 | 2.07900 | 0.58034 | 0.45224 | 0.13704 | 0.01673 | 1.76052 | 1.70800 | 0.09895
A3 10 Former Cheung Hang Public School 0.44837 | 0.10061 | 0.02371 | 3.04718 | 2.03300 | 0.57566 | 0.39689 | 0.12469 | 0.01547 | 1.75129 | 1.70595 | 0.09874
A4 1.5  |Temporary Structure near 22A Cheung Hang Village 0.26649 | 0.07108 | 0.02058 | 2.51677 | 1.94691 0.56654 | 0.25453 | 0.10159 | 0.01302 | 1.72758 | 1.70210 | 0.09834
A4 5 Temporary Structure near 22A Cheung Hang Village 0.26923 | 0.07128 | 0.02065 | 2.52475 | 1.94747 | 0.56672 | 0.25667 | 0.10174 | 0.01307 | 1.72793 | 1.70212 | 0.09835
A5 1.5 |Kau Wa Keng Pumping Station Upper Village 0.25890 | 0.07878 | 0.02369 | 2.49464 | 1.96934 | 0.57559 | 0.24868 | 0.10762 | 0.01546 | 1.72659 | 1.70310 | 0.09874
A5 5 Kau Wa Keng Pumping Station Upper Village 0.26435 | 0.07947 | 0.02386 | 2.51053 | 1.97135 | 0.57608 | 0.25295 | 0.10816 | 0.01559 | 1.72730 | 1.70319 | 0.09876
A6 1.5 |Kau Wa Keng Pumping Station Staff Quarters 0.63068 | 0.08934 | 0.02181 | 3.57886 | 2.00016 | 0.57010 | 0.53978 | 0.11590 | 0.01398 | 1.77506 | 1.70448 | 0.09850
A6 5 Kau Wa Keng Pumping Station Staff Quarters 0.61843 | 0.08936 | 0.02186 | 3.54312 | 2.00020 | 0.57027 | 0.53018 | 0.11591 | 0.01403 | 1.77347 | 1.70448 | 0.09850
A6 10 Kau Wa Keng Pumping Station Staff Quarters 0.58157 | 0.08903 | 0.02194 | 3.43563 | 1.99924 | 0.57049 | 050132 | 0.11565 | 0.01409 | 1.76866 | 1.70444 | 0.09851
A7 1.5  INeighbourhood Advice-Action Council Fairyland 0.16869 | 0.06270 | 0.01958 | 2.23155 | 1.92246 | 0.56362 | 0.17801 | 0.09503 | 0.01224 | 1.71482 | 1.70100 | 0.09821
A7 5 Neighbourhood Advice-Action Council Fairyland 0.17334 | 0.06275 | 0.01961 | 2.24513 | 1.92260 | 0.56369 | 0.18166 | 0.09506 | 0.01226 | 1.71543 | 1.70101 | 0.09821
A7 10 Neighbourhood Advice-Action Council Fairyland 0.17729 | 0.06275 | 0.01962 | 2.25663 | 1.92260 | 0.56372 | 0.18475 | 0.09506 | 0.01227 | 1.71595 | 1.70101 | 0.09821
A7 15 Neighbourhood Advice-Action Council Fairyland 0.17498 | 0.06267 | 0.01960 | 2.24990 | 1.92237 | 0.56367 | 0.18294 | 0.09500 | 0.01225 | 1.71564 | 1.70100 | 0.09821
A8 1.5  |Temporary Structure near 28 Cheung Hang Village 0.37180 | 0.08057 | 0.02501 | 2.82389 | 1.97458 | 0.57943 | 0.33707 | 0.10903 | 0.01649 | 1.74131 1.70334 | 0.09891
A8 5 Temporary Structure near 28 Cheung Hang Village 0.36865 | 0.08093 | 0.02475 | 2.81471 1.97561 | 0.57869 | 0.33461 | 0.10930 | 0.01629 | 1.74090 | 1.70338 | 0.09888

Note:

[1] For the hourly and daily data, the maximum daily concentrations of the relevant metals at Kwai Chung AQMS from the latest five years (i.e. 2019-2023) are adopted as the background concentrations. For the annual data, the maximum annual

concentrations of the relevant metals at Kwai Chung AQMS from 2019 to 2023 are adopted as the background concentrations.

- The predicted concentration has included the background heavy metal concentrations (Year 2019 to 2023)

P.1
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Project:  Proposed Shooting Range at Kau Wa Keng
Date: 19-May-24

Time: 11:55-12:30

Venue:  Shooting Range at Pillar Point

Subect: 223 rifle and .762 rifle

Record ID Description Parameter Noise Level
1 Background noise Leq 56.5 dB(A)

2 .223 rifle, measurement distance=2m, at 12:00 direction SEL 104.1 dB(A)

3 .223 rifle, measurement distance=2m, at 1:30 direction SEL 103.3 dB(A)

4 .223 rifle, measurement distance=2m, at 10:30 direction SEL 105.2 dB(A)

5 .223 rifle, measurement distance=2m, at 7:30 direction SEL 106.4 dB(A)

6 .223 rifle, measurement distance=2m, at 4:30 direction SEL 103.1 dB(A)

7 162 rifle, measurement distance=2m, at 12:00 direction SEL 105.4 dB(A)

8 762 rifle, measurement distance=2m, at 1:30 direction SEL 107.1 dB(A)
162 rifle, measurement distance=2m, at 10:30 direction SEL 102.2 dB(A)

10 762 rifle, measurement distance=2m, at 7:30 direction SEL 105.3 dB(A)
.162 rifle, measurement distance=2m, at 4:30 direction SEL 107.1 dB(A)

Remark:

12:00 direction - in front of the shooter

1:30 direction - front right hand side of the shooter
4:30 direction - rear right hand side of the shooter
7:30 direction - rear left hand side of the shooter
10:30 direction - front left hand side of the shooter



Photos Taken during Measurement Exercise

Shooting Range at Pillar Point

Noise Measurement during
shooting
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Table A.1 Calculation of L

Noise C:

from All Shooting Activities from Each Shooting Range on NSR 1

Scenarios 1 2 Z(C 5 (C
Range Number 1 4 2 3 2 3 2 3 2 3
) ) ’ SSL (22 SSL (22 SSL (All Firearms between .32 to | SSL (All Firearms between .32 to SSL (22 - ) SSL (All Firearms except: .45 Pistol, 9mm Pistol
Shooting Activity [Note 1] SSL (Al Firearms) | SOM (Al Firearms) | SSL (Rifleonty) | 20 L8| P0C el B 45 ammunition ammunions) SSL (.22 ammunition) SSL (All firearms) i )
Representative Source Point N1-R5 NI-RL Ni-R4 N1-R2 NL-R3 N1-R2 N1-R3 NL-R2 N1-R3 N1-R2 N1-R3
Average SEL for 1 shot, dB(A) 114.4 114.4 107.1 105.4 105.4 114.4 114.4 105.4 105.4 114.4 114.4
Reference distance, m 2 2 2 2 2 2 2 2 2 2 2
Number of shots in 30 min 45 15 15 15 15 10 10 105 105 30 30
S TroTTT e, TR e e 130.9 126.2 118.9 1172 1172 124.4 124.4 125.6 125.6 129.2 129.2
Distance from NSRL, m 109.6 107.0 60.3 912 72.4 o1.2 72.4 912 72.4 o1.2 72.4
SEL in 30min at NSR1, dB(A) %62 916 89.3 84.0 86.0 91.2 932 924 %44 9.0 96.0
Leq(30min) at NSRL, dB(A) 63.6 50.0 56.7 514 53.4 58.7 60.7 50.0 61.0 63.4 65.4
Impulsiveness Correction, dB(A) 3 3 3 3 3 3 3 3 3 3 3
Screening Correction, dB(A) 10 10 10 10 10 10 10 10 10 10 10
Facade correction, dB(A) 3 3 3 3 3 3 3 3 3 3 3
Corrected Leq(30min) at NSR1, dB(A) 506 55.0 52.7 474 494 54.7 56.7 55.0 57.9 504 61.4
Scenarios 6 7 8 9
Range Number 2 3 4 1 2 3 4 1 2 3 4
SSL (All Firearms | SSL (All Firearms Fire:rcl\;1 gitlzlepl' SSL (All Firearms
except: .45 Pistol, | except: .45 Pistol, : SOM (All | SSL (All Firearms except: .45and |  SSL (All Firearms except: .45 ’ SSL (All Firearms except: .45 Pistol, Smm ' " | SSL (All Firearms except: .45 Pistol, 9mm Pistol, |  except: .45 Pistol, | SSL (Rifle
Shooting Activity [Note 1] omm Pistol, 38 | omm Pistol, .38 | ook (Rifleony) | SSL (Alffirearms) | o) gy 9mm Pistol) Pistol, amm Pistol, .38 Revalver) | 5o (Rifle onby) Pistol, .38 Revolver ) '45;:;?" sg"" 38 Revolver ) 9mm Pistol, .38 only)
Revolver) Revolver) ey Revolver )
Representative Source Point N1-R2 NI-R3 NI-R4 NL-R5 NL-RL NL-R2 N1-R3 NL-R4 N1-RS NI-RL N1-R2 N1-R3 NI-R4
Average SEL for 1 shot, dB(A) 106.3 106.3 107.1 114.4 114.4 1105 106.3 107.1 106.3 106.3 106.3 106.3 107.1
Reference distance, m 2 2 2 2 2 2 2 2 2 2 2 2 2
Number of shots in 30 min 125 85 15 50 50 40 40 40 100 100 75 60 15
SEL in 30min at reference distance, 127.3 1256 1189 1314 1314 1265 1223 1231 126.3 126.3 125.1 1241 1189
Distance from NSRL m 912 724 60.3 109.6 107.0 912 724 603 109.6 107.0 91.2 72.4 60.3
SEL in 30min at NSR1, dB(A) 4.1 944 89.3 9.6 9.8 93.3 oL1 935 915 917 91.9 92.9 89.3
Leq(30min) at NSRL, dB(A) 615 61.9 56.7 64.1 64.3 60.8 58.6 61.0 59.0 502 59.3 603 56.7
Impulsiveness Correction, dB(A) 3 3 3 3 3 3 3 3 3 3 3 3 3
Screening Correction. dB(A) 10 -10 10 10 10 10 10 10 -10 -10 10 10 10
Facade correction, dB(A) 3 3 3 3 3 3 3 3 3 3 3 3 3
Corrected Lea(30min) at NSRL, dB(A) 575 57.9 52.7 60.1 603 56.8 54.6 57.0 55.0 55.2 55.3 56.3 52.7

Notes:

1. “SSL" stands for shooting at the standing location, while “SOM” stands for shooting on move. Types of firearms refer to Table 4.8.
2. As advised by firearm expert, .45 ammunition produces the highest noise level amongst all handguns of .22/.32/.38/.357/.40/.41/.45 calibres and rifles of .22/.223/.762 calibres. The SEL of .45 pistol is adopted as a worst-case scenario for calculation for "All Firearms" case and "All Firearms between .32 to .45 ammunition”




Table A.2 Calculation of L

Noise C:

from All Shooting Activities from Each Shooting Range on NSR 2

Scenarios 1 2 7 5
Range Number 1 4 2 3 2 3 2 3 2 3
SRSy D T g A, | sy — 22 SSL (22 SSL (All Firearms between .32 (0 | SSL (All Firearms between 3210 | SSL (22 SSL (AR SSL (Al frearmey | SSL (Al Fireaims except: 45 Pisiol, mim Pisto
ammunitions) ammunition) .45 ammunition) .45 ammunition) ammunitions) and .38 Revolver)
Representative Source Point N2-R5 N2-RL N2-R4 N2-R2 N2-R3 N2-R2 N2-R3 N2-R2 N2-R3 N2-R2 N2-R3
Average SEL for 1 shot, dB(A) 1144 1144 1071 1054 1054 1144 114.4 1054 105.4 1144 1144
Reference distance, m 2 2 2 2 2 2 2 2 2 2 2
Number of shots in 30 min 25 15 15 15 15 10 10 105 105 30 30
SEL in 30min at reference distance, 1309 1262 1189 172 172 124.4 1244 1256 1256 1292 1202
Distance from NSR2, m 1239 1338 767 1063 88.8 1063 88.8 1063 888 106.3 888
SEL in 30min at NSR2, dB(A) 95.1 89.7 87.2 827 84.2 89.9 914 911 927 94.7 96.2
Leq(30min) at NSR2, dB(A) 625 57.1 54.6 50.1 517 57.3 58.9 58.6 60.1 62.1 637
Impulsiveness Correction, dB(A) 3 3 3 3 3 3 3 3 3 3 3
Screening Correction, dB(A) 10 10 10 10 10 10 10 “10 10 10 10
Facade correction, dB(A) 3 3 3 3 3 3 3 3 3 3 3
Corrected Leq(30min) at NSR2, dB(A) 585 53.1 506 26.1 a7 533 549 546 56.1 58.1 507
Scenarios 6 7 B 9
Range Number 2 3 4 1 2 3 4 1 2 3 4
Soe (fufsir?r?: e (?”fs‘::ﬁr:nls SOM (All SSL (Al Fi t:.45and | SSL (All Fi t: .45 SSL (AllFi t: .45 Pistol, 9 Freams é:gep‘: SSL (All Fi t: .45 Pistol, 9mm Pistol e (?Hfsir?:nls SSL (Rifl
except: .45 Pistol, | except: .45 Pistol, ' rearms except: .45 an irearms except: . ’ irearms except: .45 Pistol, omm ' rearms except: .45 Pistol, 9mm Pistol, | ~ except: .45 Pistol, ifle
Shooting Activity [Note 1] o Pistol, 38 | omm Pistl, 35 | S5t (Rifle only) | SSL (Allfirearms) firearms) omm Pistol)p Pistol, 9mm Pistol, .38 szo\ver) SSL (Rifle only) Pistol, .38 Rgvolver) ’45;i's'f;‘|’" 398”" 38 Rs«/clver) o Pistol, 38 only)
Revolver) Revolver) el Revolver )
Representative Source Point N2-R2 N2-R3 N2-R4 N2-RS N2-R1 N2-R2 N2-R3 N2-R4 N2-RS N2-R1 N2-R2 N2-R3 N2-R4
Average SEL for 1 shot, dB(A) 1063 1063 107.1 1144 1144 1105 1063 107.1 1063 1063 1063 1063 107.1
Reference distance, m 2 2 2 2 2 2 2 2 2 2 2 2 2
Number of shots in 30 min 125 85 15 50 50 40 40 40 100 100 75 60 15
SEL in 30min a;é?:'e"m distance, 127.3 125.6 118.9 131.4 131.4 126.5 1223 1231 126.3 126.3 125.1 124.1 118.9
Distance from NSR2, m 1063 888 767 1239 13338 1063 88.8 767 1239 1338 1063 88.8 767
SEL in 30min at NSR2, dB(A) 928 926 872 956 949 920 89.4 914 %05 89.8 905 011 872
Leq(30min) at NSR2, dB(A) 602 60.1 546 63.0 623 505 56.8 58.9 57.9 57.2 58.0 58.6 54.6
Impulsiveness Correction, dB(A) 3 3 3 3 3 3 3 3 3 3 3 3 3
Screening Correction, dB(A) 10 10 10 10 10 10 10 10 10 10 10 10 10
Facade correction, dB(A) 3 3 3 3 3 3 3 3 3 3 3 3 3
Corrected Leq(30min) at NSR2, dB(A) 56.2 56.1 50.6 59.0 583 555 528 549 539 532 540 546 506

Notes:

1. “SSL" stands for shooting at the standing location, while “SOM" stands for shooting on move. Types of firearms refer to Table 4.8.
2. As advised by firearm expert, .45 ammunition produces the highest noise level amongst all handguns of .22/.32/.38/.357/.40/.41/.45 calibres and rifles of .22/.223/.762 calibres. The SEL of .45 pistol is adopted as a worst-case scenario for calculation for "All Firearms" case and "All Firearms between .32 to .45 ammunition”




Table A.3 Calculation of Mitigated Noise C

from All Shooting Activities from Each Shooting Range on NSR 1
1

Scenarios
Range Number 1 4 2 3 2 3 2 3 2 3
SRS D T g A, | sy — 22 SSL (22 SSL (All Firearms between .32 (0 | SSL (All Firearms between 3210 | SSL (22 SSL (AR SSL (Al frearmey | SSL (Al Fireaims except: 45 Pisiol, i Pisto
ammunitions) ammunition) .45 ammunition) .45 ammunition) ammunitions) and .38 Revolver)
Representative Source Point N1-R5 N1-RL N1-R4 N1R2 N1-R3 NLR2 N1-R3 N1R2 N1-R3 N1-R2 N1-R3
Average SEL for 1 shot, dB(A) 1144 1144 1071 1054 1054 1144 1144 1054 105.4 1144 1144
Reference distance, m 2 2 2 2 2 2 2 2 2 2 2
Number of shots in 30 min 25 15 15 15 15 10 10 105 105 30 30
SEL in 30min a;éff)’e"ce distance, 1309 1262 1189 172 172 124.4 1244 1256 1256 1292 1202
Distance from NSRL, m 1096 107.0 603 912 724 912 724 912 724 912 724
SEL in 30min at NSR1, dB(A) 9.2 916 893 84.0 86.0 912 932 924 944 96.0 98.0
Leq(30min) at NSRL, dB(A) 63.6 50.0 56.7 514 53.4 58.7 607 50 619 63.4 65.4
Impulsiveness Correction, dB(A) 3 3 3 3 3 3 3 3 3 3 3
Screening Correction, dB(A) 20.0 20.0 154 200 173 200 173 200 173 200 173
Facade correction, dB(A) 3 3 3 3 3 3 3 3 3 3 3
Corrected Leq(30min) at NSR1, dB(A) 49.6 45.0 413 374 2.1 247 293 459 506 494 54.1
Scenarios 6 7 8
Range Number 2 3 4 1 2 3 4 1 2 3 4
Soe (fufsir?r?: e (?”fs‘::ﬁr:nls SOM (All SSL (Al Fi t:.45and | SSL (All Fi t: .45 SSL (AllFi t: .45 Pistol, 9 Freams é:gep‘: SSL (All Fi t: .45 Pistol, 9mm Pistol e (?Hfsir?:nls SSL (Rifl
except: .45 Pistol, | except: .45 Pistol, ' rearms except: .45 an irearms except: . ’ irearms except: .45 Pistol, omm ' rearms except: .45 Pistol, 9mm Pistol, | ~ except: .45 Pistol, ifle
Shooting Activity [Note 1] amm Pistol, 38 | omm Pistl, 35 | S5t (Rifle only) | SSL (Allfirearms) firearms) omm Pistol)p Pistol, 9mm Pistol, .38 szo\ver) SSL (Rifle only) Pistol, .38 Rgvolver) ’45;i's'f;‘|’" 398”" 38 Rs«/clver) o Pistol, 38 only)
Revolver) Revolver) el Revolver )
Representative Source Point N1-R2 N1-R3 N1-R4 NL-RS NLRL N1-R2 N1-R3 N1R4 N1-RS N1-RL N1-R2 N1-R3 N1-R4
Average SEL for 1 shot, dB(A) 1063 1063 107.1 1144 1144 1105 1063 107.1 1063 1063 1063 1063 107.1
Reference distance, m 2 2 2 2 2 2 2 2 2 2 2 2 2
Number of shots in 30 min 125 85 15 50 50 40 40 40 100 100 75 60 15
SEL in 30min a;é?:'e"m distance, 127.3 125.6 118.9 131.4 131.4 126.5 1223 1231 126.3 126.3 125.1 124.1 118.9
Distance from NSRL, m 912 724 603 1096 107.0 912 724 603 109.6 107.0 912 72.4 603
SEL in 30min at NSR1, dB(A) 94.1 944 893 9.6 9.8 933 911 935 915 917 919 929 893
Leq(30min) at NSRL, dB(A) 615 61.9 56.7 64.1 643 60.8 58.6 610 50.0 50.2 503 603 56.7
Impulsiveness Correction, dB(A) 3 3 3 3 3 3 3 3 3 3 3 3 3
Screening Correction, dB(A) 20.0 173 ‘154 200 200 200 173 B 200 -200 200 173 ‘154
Facade correction, dB(A) 3 3 3 3 3 3 3 3 3 3 3 3 3
Corrected Leq(30min) at NSRL, dB(A) 475 505 473 50.1 503 468 473 516 450 452 453 49.0 473

Notes:

1. “SSL" stands for shooting at the standing location, while “SOM" stands for shooting on move. Types of firearms refer to Table 4.8.
2. As advised by firearm expert, .45 ammunition produces the highest noise level amongst all handguns of .22/.32/.38/.357/.40/.41/.45 calibres and rifles of .22/.223/.762 calibres. The SEL of .45 pistol is adopted as a worst-case scenario for calculation for "All Firearms" case and "All Firearms between .32 to .45 ammunition”




Table A.4 Calculation of Mitigated Noise C from All Shooting Activities from Each Shooting Range on NSR 2
Scenarios 1 3 4
Range Number T 4 2 3 2 3 2 3 2 3
Shooting Activity [Note 1] SSL (Al Firearms) | SOM (All Firearms) | SSL (Rifle only) amsrf\';nfﬁs) ;:";rfuzlsn) SHLE _T;e:r:‘"r‘:u:fl'iz’:)e" <2 | Sk (A"_ige;'ﬁu?‘i%‘ef" =2 amsrfbn&f)is) SSL (.22 ammunition) SSL (Al firearms) | SSE (A1 F"ea”:z :f‘;;’g;;svz:iw“ i FEL
Representative Source Point N2-RS N2-RL N2-R4 N2-R2 N2-R3 N2-R2 N2-R3 N2-R2 N2-R3 N2-R2 N2-R3
Average SEL for 1 shot, dB(A) 1144 1144 107.1 1054 1054 1144 1144 1054 1054 114.4 114.4
Reference distance, m 2 2 2 2 2 2 2 2 2 2 2
Number of shots in 30 min 45 15 15 15 15 10 10 105 105 30 30
SEL in 30min a;é?:f)'e"ce distance, 130.9 126.2 118.9 117.2 117.2 124.4 124.4 1256 1256 129.2 129.2
Distance from NSR2, m 1239 1338 767 1063 88.8 1063 88.8 1063 88.8 1063 888
SEL in 30min at NSR2, dB(A) 95.1 89.7 872 827 84.2 89.9 914 911 927 94.7 9.2
Leq(30min) at NSR2, dB(A) 625 57.1 546 50.1 517 57.3 58.9 58.6 60.1 62.1 63.7
Impulsiveness Correction, dB(A) 3 3 3 3 3 3 3 3 3 3 3
Screening Correction, dB(A) 200 200 176 200 200 200 200 200 200 -200 200
Facade correction, dB(A) 3 3 3 3 3 3 3 3 3 3 3
Corrected Leq(30min) at NSR2, dB(A) 485 431 431 36.1 377 433 44.9 446 461 48.1 497
Scenarios 6 7 8
Range Number 2 3 4 T 2 3 4 T 2 3 4
s (f"fsi'?:r;“ols Ses (f”gre:ar;nls SOM (All SSL (All Fi t: .45and | SSL (All Fi t: .45 SSL (All Fi t: .45 Pistol, Fi'ea'ﬁsl éxge"“ SSL (All Fi t: .45 Pistol, 9mm Pistol Ses (:\";g?;nls SSL (Rifl
except: .. istol, except: .- istol, " irearms except: .- an irearms except: .- " irearms except: .- istol, 9mm " irearms except: .- istol, 9mm Pistol, except: .- istol, ifle
Stk P Pistol, .38 g pistol, .3g | SSL (Rifle only) | SSL (Allfirearms) | - ooy 1y ¢ omm Pislul)p Pistol, 9mm Pistol, .38 R';vo\vev) S (iery) S, St ) 45 Pistol, omm ¢ et ) s Pistol, .38 unfy)
Revolver) Revolver) S'AS[UI' 'SEf Revolver )
Representative Source Point N2-R2 N2-R3 N2-R4 N2-R5 N2-R1 N2-R2 N2-R3 N2-R4 N2-RS N2-R1 N2-R2 N2-R3 N2-R4
Average SEL for 1 shot, dB(A) 1063 1063 107.1 1144 114.4 1105 106.3 107.1 106.3 106.3 106.3 1063 107.1
Reference distance, m 2 2 2 2 2 2 2 2 2 2 2 2 2
Number of shots in 30 min 125 85 15 50 50 40 40 40 100 100 75 60 15
SEL in 30min a;é?f)’e"ce distance, 127.3 1256 1189 1314 1314 1265 1223 1231 126.3 126.3 125.1 1241 1189
Distance from NSR2, m 106.3 86.8 76.7 123.9 1338 106.3 8.8 76.7 123.9 133.8 1063 88.8 767
SEL in 30min at NSR2, dB(A) 9238 926 872 95.6 94.9 92.0 89.4 914 905 89.8 905 911 872
Leq(30min) at NSR2. dB(A) 602 60.1 546 63.0 623 50.5 568 58.9 57.9 57.2 58.0 58.6 546
Impulsiveness Correction, dB(A) 3 3 3 3 3 3 3 3 3 3 3 3 3
Screening Correction. dB(A) -200 200 176 200 200 20.0 20.0 176 20.0 200 20.0 20.0 176
Facade correction, dB(A) 3 3 3 3 3 3 3 3 3 3 3 3 3
Corrected Leq(30min) at NSR2, dB(A) 462 46.1 431 29.0 483 455 428 473 439 432 44.0 246 431

Notes:

1. “SSL" stands for shooting at the standing location, while “SOM” stands for shooting on move. Types of firearms refer to Table 4.8.
2. As advised by firearm expert, .45 ammunition produces the highest noise level amongst all handguns of .22/.32/.38/.357/.40/.41/.45 calibres and rifles of .22/.223/.762 calibres. The SEL of .45 pistol is adopted as a worst-case scenario for calculation for "All Firearms" case and "All Firearms between .32 to .45 ammunition”




Table A.5 Calculation of Cumulative Noise Impact from the Project on NSR 1

NOISE IMPACT RANGE | RANGE | RANGE | RANGE | CUMULATIVE NOISE | COMPLIANCE | EXCEEDANCE,
1, dB(A) | 2, dB(A) | 3, dB(A) | 4, dB(A) | LEVEL AT NSR 1, dB(A) (YIN) dB(A)
UNMITIGATED
Scenario 1 (Range 1 + Range 4)| 59.6 - - 52.9 60 N 5)
Scenario 2 (Range 2 + Range 3) - 47.6 49.7 - 52 Y -
Scenario 3 (Range 2 + Range 3) - 54.8 56.9 - 59 N 4
Scenario 4 (Range 2 + Range 3) - 56.0 58.1 - 60 N 5
Scenario 5 (Range 2 + Range 3) - 59.6 61.7 - 64 N 9
Scenario 6 (Range 2 + Range 3) - 57.7 58.1 - 61 N 6
Scenario 7 (Range 4) - - - 52.9 58] Y -
Scenario 8 (All Ranges) 60.2 56.9 54.8 57.1 64 N 9
Scenario 9 (All Ranges) 55.1 55.5 56.6 52.9 61 N 6
MITIGATED

Scenario 1 (Range 1 + Range 4)| 49.6 - - 44.8 51 Y -
Scenario 2 (Range 2 + Range 3) - 37.6 39.7 - 42 Y -
Scenario 3 (Range 2 + Range 3) - 44.8 46.9 - 49 Y -
Scenario 4 (Range 2 + Range 3) - 46.0 48.1 - 50 Y -
Scenario 5 (Range 2 + Range 3) - 49.6 51.7 - 54 Y -
Scenario 6 (Range 2 + Range 3) - 47.7 48.1 - 51 Y -
Scenario 7 (Range 4) - - - 44.8 45 Y -
Scenario 8 (All Ranges) 50.2 46.9 44.8 49.0 54 Y -
Scenario 9 (All Ranges) 45.1 45.5 46.6 44.8 52 Y -

Table A.6 Calculation of Cumulative Noise Impact from the Project on NSR 2

NOISE IMPACT RANGE | RANGE | RANGE | RANGE | CUMULATIVE NOISE | COMPLIANCE | EXCEEDANCE,
1, dB(A) | 2, dB(A) | 3, dB(A) | 4, dB(A) [LEVEL AT NSR 2, dB(A) (YIN) dB(A)

UNMITIGATED
Scenario 1 (Range 1 + Range 4)| 59.0 - - 50.6 60 N 5)
Scenario 2 (Range 2+ Range 3) - 46.1 47.7 - 50 Y -
Scenario 3 (Range 2+ Range 3) - 53.3 55.0 - 57 N 2
Scenario 4 (Range 2+ Range 3) - 54.5 56.2 - 58 N 3
Scenario 5 (Range 2+ Range 3) - 58.1 59.7 - 62 N 7
Scenario 6 (Range 2+ Range 3) - 56.2 56.2 - 59 N 4
Scenario 7 (Range 4) - - - 50.6 51 Y -
Scenario 8 (All Ranges) 59.4 55.4 52.9 54.8 62 N 7
Scenario 9 (All Ranges) 54.3 54.0 54.7 50.6 60 N 5

MITIGATED

Scenario 1 (Range 1 + Range 4)| 49.0 - - 44.5 50 Y -
Scenario 2 (Range 2+ Range 3) - 36.1 37.7 - 40 Y -
Scenario 3 (Range 2+ Range 3) - 43.3 45.0 - a7 Y -
Scenario 4 (Range 2+ Range 3) - 44.5 46.2 - 48 Y -
Scenario 5 (Range 2+ Range 3) - 48.1 49.7 - 52 Y -
Scenario 6 (Range 2+ Range 3) - 46.2 46.2 - 49 Y -
Scenario 7 (Range 4) - - - 44.5 44 Y -
Scenario 8 (All Ranges) 49.4 45.4 42.9 48.7 53 Y -
Scenario 9 (All Ranges) 44.3 44.0 44.7 44.5 50 Y -




Calculation of Barrier Correction toward Various Fixed Noise Sources at NSR 1
Elevation (m) Horizontal Distance (m) lant Distance (m) Path differen| Cumulative barrier attenuation

S Bl B2 Receiver S-B1 R-B2 B1-B2 dss dsr a e d z kmet c2 C3 Dz Dz*
N1-R1 137.2 138.2 138.7 120 7.1 34.1 65.0 6.0 37.0 27.9 64.0 107.6 3.0 0.9 20.0 3.0 24.1 20.0
N1-R2 137.4 138.2 138.7 120 5.8 37.7 44.3 9.7 37.0 43.0 36.9 89.5 4.5 1.0 20.0 2.9 25.7 20.0
N1-R3 137.4 138.7 N/A 120 26.4 41.8 N/A 22.7 38.1 42.8 0 70.4 3.9 1.0 20.0 1.0 20.5 20.0
N1-R4 137.2 138.7 N/A 120 8.1 48.6 N/A 7.0 36.7 43.2 0 59.3 2.2 1.0 20.0 1.0 18.1 18.1
N1-R5 137.4 138.2 138.7 120 4.1 35.9 67.9 3.5 38.1 43.0 62.8 109.3 3.5 1.0 20.0 3.0 24.8 20.0

~ Sectional drawing between N1-RS5 fixed noise source and NSR1 is provided in Figure A.1. As the elevations of all fixed noise sources are similar, the N1-R5 is selected as representative fixed noise sources to demonstrate the elevation difference between the noise source and NSR1 in

the sectional drawings.

A

0.686



Calculation of Barrier Correction toward Various Fixed Noise Sources at NSR 2
Elevation (m) Horizontal Distance (m) lant Distance (m) Path differen| Cumulative barrier attenuation

S Bl B2 Receiver S-B1 R-B2 B1-B2 dss dsr a e d z kmet c2 C3 Dz Dz*
N2-R1 137.2 138.2 139.5 116.3 7.8 50.0 75.2 6.3 47.8 72.2 62.8 134.6 2.7 0.9 20.0 3.0 23.5 20.0
N2-R2 137.4 139.5 139.5 116.3 35.1 49.8 195 29.6 47.8 57.4 15.6 106.5 2.8 0.9 20.0 2.7 23.1 20.0
N2-R3 137.4 139.5 139.5 116.3 8.2 55.7 21.6 7.0 47.8 57.8 15.6 88.1 3.0 1.0 20.0 2.7 23.7 20.0
N2-R4 137.2 139.5 139.5 116.3 4.9 65.0 4.4 3.9 47.8 57.0 21 77.2 11 1.0 20.0 12 16.1 16.1
N2-R5 137.4 139.5 139.5 116.3 51.1 46.7 18.2 50.2 47.8 57.6 15.6 117.9 9.5 0.9 20.0 2.7 28.5 20.0

#: Barrier correction has been capped to 20dB(A) for conservative approach.

~ Sectional drawing between N2-R2 fixed noise source and NSR2 is provided in Figure A.2. As the elevations of all fixed noise sources are similar, the N2-R2 is selected as representative fixed noise source to demonstrate the elevation difference between the fixed noise sources and NSR2 in

the sectional drawings.

A

0.686



Figure A.1 Cross Section Between NSR 1 and Representative Notional Noise Source (N1-R5)
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Figure A.2 Cross Section Between NSR 2 and Representative Notional Noise Source (N2-R2)
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The barrier attenuation D, in decibels, shall be calculated for this path by Formula (18) with Formula (19):

n,-mng[u[za,( }:,z](_n]dlt for 252 (8)

and

o, =0d8 forzs z .,

with
Tmin ==24 /(CL3) (19)

C;  isequal wo 20, and includes the effect of ground reflections; if in special cases ground reflections
are taken into account separately by image sources, G, = 40;

€;  Isequalto 1 for single diffraction (e = 0);
€, iscalculated by Formula 20 for multiple diffraction;

¢ is the length of the ray path between the first diffracting edge behind the source and the last dif-
fracting edge in front of the receiver in case of more than one diffracting edge, expressed in metres.
In case of one single diffracting edge ¢ equals zero;

A is the wavelength of sound at the nominal mid-band frequency of the octave band, expressed in
metres:

z is the difference between the path lengths of diffracted and direct sound, as calculated by
Formulae [22] or (24), expressed in metres;

c;-[1+{s.ue}‘]r[[5]<[5u=}* (20)
Kener =€xp{=(1/2000) [ max(dss.dsy ) +¢]-min(dss .dsg )-d /[2(2 = Zgin )1} (21)
where
dy; is the length of the ray path from the source to the (first) diffraction edge, expressed in metres (S-E,
in Figure 9);
dsy is the length of the ray path from the (1ast) diffraction edge to the receiver, expressed in metres (E,-R
in Figure 9):

d  is the distance from the source to the receiver; expressed in metres (S-Rin Figure 9).
For lateral diffraction around obstacles, it shall be assumed that K, =1.

With example Figures 8 and 9 the firstand last diffracting edges are E; and E; - ¢ is consequently the sum of
the lengths Ey-Ey, Ex-E; and Ex-E,.

The path length difference shall be calculated by means of Formula (22):

z=(dgg +dsp +€)—d (22)
If the line of sight between the source 5 and receiver R passes above the top edge of a single barrier, zis given
a negative sign.

If the direct line of sight is not blocked and the ray surpasses more edges E, along the profile S-R, the largest
value determines the relevant path length difference according to Formula (23):

z=max(z,) (23)

where z,, is the negative path length difference to the edge n and where all edges under the propagation path
are included to find the maximum value with Formula (22) with € equal 0.
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Description

Kinetics KBC Sound Absorber/Noise Barrier Composites
are thin, rugged, high-performing, flexible acoustical quilt
and vinyl composites desighed to solve noise control ap-
plications where sound absorption and sound blocking
must be increased. KBC composites are available with
0.50, 1.0, or 2.0 psf (2.5, 4.9 or 2.8 kg/m?) mass loaded
vinyl barriers with a quilted aluminum cloth faced fiber-
glass absorber on one or both sides of the barrier.

KBC-50RBQ and 100RBQ are used when a noise source
is located on one side of the acoustical material. Sound
originating from the source is initially absorbed by the
quilted fiberglass and then blocked by the vinyl barrier.
The reflected sound waves are further dissipated by the
fiberglass absorber.

KBC-50BQQ, 100BQQ, and 200BQQ perform in the same
manner except that they are designed to absorb sound
on both sides of the composite, with one side acting as a
decoupling layer.

Kinetics KBC Composites can be installed free hanging or
attached directly to a noise-radiating surface.KBC-50BQQ,
100BQQ, and 200BQQ are ideal as an internal lining on
any rigid structure that requires significant transmission
loss improvement. In this manner, the limp mass vinyl
barrier is decoupled from the structure by the fiberglass
absorber which allows the barrier to vibrate freely thus
increasing sound transmission loss performance.

KINETICS®

Sound Absorber/Noise Barrier
Composites
Model KBC

Application

KBC Sound Absorber/Noise Barrier Composites are
ideal for many diverse industrial and CEM applications
where both reverberation control and sound transmis-
sion loss are required. Industrial applications include
enclosures, machinery cover linings, and additions to
existing walls or barriers. Architectural applications
include crosstalk barriers, room dividers, ceiling barri-
ers, and pipe and duct wrap.

Specification

Sound Absorber/Noise Barrier composites shall be of
the description and acoustical data listed in this bro-
chure. Absorber/Barrier composites shall be model
KBC by Kinetics Noise Control.



Sound Transmission Loss (dB)

ASTM ES0-20
Weight Frequency (Hz)
Product Ib/ft? | kg/m?| 125 | 250 | 500 1000 {2000 | 4000 | STC*
KBC-50RBQ 07 | 34 6 12 17 27 38 45 23
KBC-100RBQ | 13 | 64 10 16 22 | 30 | 42 49 27
KBC-50BQQ 1.0 4.9 7 12 18 31 46 50 24
KBC-100BQQ | 1.5 7.4 " 16 28 41 50 53 29
KBC-200BQQ | 25 | 125 | 16 20 30 | 40 51 55 33
*Per ASTM designation E413-87
Absorption Characteristics
Octave Band Frequency (Hz)
Product 125 250 500 | 1000 | 2000 | 4000 | NRC
Q- 1" Quilt 0.12 047 | 085 | 084 | 064 0.62 070
Q2 -2" Quilt 008 | 033 | 079 | 102 104 1.02 0.80
Product Types

KBC-BORBQ 0.50 psf (2.5 kg/m?) Limp Barrier Material,
reinforced with a fiberglass screen, loaded with barium
sulphate, with a quilted faced fiberglass absorber on
one side. The barrier and absorber are silver in color.
Available in 54" x 25" (1.37m x 7.62m) rolls. Nominal
thickness 1" (25mm).

KBC-100RBQ 1.0 psf (4.9 kg/m?) Limp Barrier Material,
reinforced with a fiberglass screen, loaded with barium
sulphate, with a quilted faced fiberglass absorber on
one side. The barrier and absorber are silver in color.
Available in 54" x 25' (1.37m x 7.62m) rolls. Nominal
thickness 1" (25mm).

KBC-50BQQ 0.50 psf (2.5 kg/m?) Limp Barrier Material,
loaded with barium sulphate with a quilted faced
fiberglass abscrber on both sides. The absorber is silver
in color. Available in 48" x 25' {1.22m x 7.62m) rolls.
Nominal thickness 2" (51 mm).

Vinyls and fiberglass facings are available in other
colors. Consult Kinetics Noise Control for availability.

KINETICS
Noise Control.

KBC-100BQQ 1.0 psf (4.9 kg/m?) Limp Barrier Material,
loaded with barium sulphate, with a quilted faced
fiberglass absorber on both sides. The absorber is silver
in color. Available in 48" x 25' (1.22m x 7.62m) rolls.
Nominal thickness 2" (51 mm).

KBC-200BQQ 2.0 psf (9.8 kg/m?) Limp Barrier Material,
loaded with barium sulphate, with a quilted faced
fiberglass absorber on both sides. The absorber is silver
in color. Available in 48" x 12.5' (1.22m x 7.62m) rolls.
Nominal thickness 2" (51 mm).

GLASS
FIBERS

MEMBRANE FACE

Types RBQ

- Barrier Composite

GLASS

MEMBRANE FACE FBERS

Type BQQ
BARRIER Barrier Composite

kineticsnoise.com
sales@kineticsnoise.com
1-800-959-1229

MADE IN USA

Kinetics Noise Control, Inc. is continually upgrading the quality of our products.

KBC | 0719

We reserve the right to make changes te this and all proclucts without notice.
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Date:

Kau Wah Keng Shooting Range

Daily Shooting Record Sheet

Time

Range 1

Range 2

Range 3

Range 4

User Name

Bullets
Issued

Bullets
From User

User Name

Bullets
Issued

Bullets
From User

User Name

Bullets
Issued

Bullets
From User

User Name

Bullets
Issued

Bullets
From User

Sub-total
number of
bullets

Total
number of
bullets

Bullet Head Recovered (numbers):

Cartridge Casings Recovered (numbers):

Total Weight of Shooting Waste (kg):

Range Officer Name:

Range Officer Signature:
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