




 
  

 
 
 
 

Our Ref: PL-202104013 
 
Drainage Services Department 
Special Duty Division 
42/F, Revenue Tower, 5 Gloucester Road, 
Wan Chai, Hong Kong.  
 
Attention: Ms. Wing W.Y. Law 
 

13 April 2021 
 
Dear Wing, 
 
Port Shelter Sewerage, Stage3 - Sewerage Works at Po Toi O 
Monthly EM&A Report for March 2021  
 
Referring to the captioned report (Issue No. 1) received on 13 April 2021, please be informed that we 
have no further comments on the report.  We hereby verify the report as per Condition 3.4 of the 
Environmental Permit (No. EP-516/2016). 
 
Yours sincerely, 
 

 

F.C. Tsang 
Independent Environmental Checker 
 
 

Unit C, 11/F., Ford Glory Plaza, 
Nos. 37-39 Wing Hong Street, 
Cheung Sha Wan, Kowloon, HK 
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Project No.: 1825 - Sewerage Works at Po Toi O 
Project Organization Chart 
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Appendix B 

Construction Works Programme 
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Appendix C1 
1-Hr and 24-Hr TSP Monitoring Result 

 
  



Monitoring Location : 

Start Time
Concentration 

(µg/m3)

Average 
Concentratio

n 
(µg/m3)

Start Time
Concentratio

n 
(µg/m3)

1st hr 10:37 57
2nd hr 11:37 49
3rd hr 12:37 51
1st hr 10:27 58
2nd hr 11:27 62
3rd hr 12:27 59
1st hr 12:59 66
2nd hr 13:59 73
3rd hr 14:59 76
1st hr 15:30 54
2nd hr 16:30 57
3rd hr 17:30 58
1st hr 15:51 81
2nd hr 16:51 82
3rd hr 17:51 86
1st hr 15:21 61
2nd hr 16:21 62
3rd hr 17:21 63

Average : 64 Average : 55
Action Level : 319 Action Level : 158

Limit Level : 500 Limit Level : 260

Date Weather

24-hour TSP Monitoring1-hour TSP Monitoring

36

72

3/3/2021 Cloudy 10:37 53

9/3/2021 Fine 10:27 66

52

60
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56

25/3/2021 Fine 09:51 75

29/3/2021 Fine 10:21 37

83

6274°0.9

15/3/2021 Sunny 09:59 62

19/3/2021 Fine 08:30

AMS-1N

Wind 
Speed 
(m/s)

Wind 
Direction

0.4 15°

30°

16°

20°

49°

0.2

0.2

0.2

0.4

Provision of Air, Noise Water Quality Monitoring for Contract No. SD 2/2020 
Sewerage Works at Po Toi O



Monitoring Location : 

Start Time
Concentration 

(µg/m3)

Average 
Concentratio

n 
(µg/m3)

Start Time
Concentratio

n 
(µg/m3)

1st hr 15:41 90
2nd hr 16:41 96
3rd hr 17:41 98
1st hr 11:33 75
2nd hr 12:33 83
3rd hr 13:33 82
1st hr 15:45 69
2nd hr 16:45 76
3rd hr 17:45 94
1st hr 15:45 64
2nd hr 16:45 68
3rd hr 17:45 69
1st hr 15:02 36
2nd hr 16:02 40
3rd hr 17:02 51
1st hr 15:17 52
2nd hr 16:17 51
3rd hr 17:17 55

Average : 69 Average : 62
Action Level : 279 Action Level : 179

Limit Level : 500 Limit Level : 260

80

67

9/3/2021 Fine 10:33

8795

Fine 10:17 32

42

53

90

15/3/2021 Sunny

3/3/2021 Cloudy 10:41

Date Weather

24-hour TSP Monitoring

09:45 87

19/3/2021 Fine 09:45 37

80

Wind 
Speed 
(m/s)

Wind 
Direction
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AMS-2N1

18°

0.5 67°

0.6 72°

1-hour TSP Monitoring

25/3/2021 Fine 10:02 38

29/3/2021

0.2 15°

0.3 15°

0.4 23°

0.3

Provision of Air, Noise Water Quality Monitoring for Contract No. SD 2/2020 
Sewerage Works at Po Toi O



Monitoring Location : 

Start Time
Concentration 

(µg/m3)

Average 
Concentratio

n 
(µg/m3)

Start Time
Concentratio

n 
(µg/m3)

1st hr 15:47 45.2
2nd hr 16:47 45.2
3rd hr 17:47 52.5
1st hr 11:41 87.6
2nd hr 12:41 87.6
3rd hr 13:41 84.7
1st hr 15:26 93.4
2nd hr 16:26 109.4
3rd hr 17:26 127.0
1st hr 15:15 48.2
2nd hr 16:15 55.5
3rd hr 17:15 70.1
1st hr 15:14 73.0
2nd hr 16:14 83.2
3rd hr 17:14 86.1
1st hr 15:07 45.2
2nd hr 16:07 49.6
3rd hr 17:07 52.5

Average : 72 Average : 64
Action Level : 303 Action Level : 162

Limit Level : 500 Limit Level : 260

1-hour TSP Monitoring

29/3/2021 Fine

110

9/3/2021 Fine

Wind 
Speed 
(m/s)

Wind 
Direction

Date Weather

0.2 8°

0.3 10°

0.4 15°

10:07 31

81

49

19/3/2021 Fine 10:15 4158

25/3/2021 Fine 10:14 68

0.2 17°

0.5 67°

10:41 109

48

87

15/3/2021 Sunny 09:26 88

3/3/2021 Cloudy 10:47 49

AMS-3N
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24-hour TSP Monitoring

0.7 46°

Provision of Air, Noise Water Quality Monitoring for Contract No. SD 2/2020 
Sewerage Works at Po Toi O



Monitoring Location : 

Start Time
Concentration 

(µg/m3)

Average 
Concentratio

n 
(µg/m3)

Start Time
Concentratio

n 
(µg/m3)

1st hr 15:58 103
2nd hr 16:58 99
3rd hr 17:58 103
1st hr 15:59 77
2nd hr 16:59 84
3rd hr 17:59 99
1st hr 15:18 68
2nd hr 16:18 87
3rd hr 17:18 96
1st hr 15:05 49
2nd hr 16:05 58
3rd hr 17:05 67
1st hr 15:38 45
2nd hr 16:38 49
3rd hr 17:38 52
1st hr 15:26 54
2nd hr 16:26 59
3rd hr 17:26 56

Average : 72 Average : 62
Action Level : 278 Action Level : 146

Limit Level : 500 Limit Level : 260

87

29/3/2021 Fine 09:26 37

49

56

19/3/2021 Fine 09:05 39

84

58

25/3/2021 Fine 09:38 49

9/3/2021 Fine 10:59 98

102

15/3/2021 Sunny 09:18 56

Date Weather

1-hour TSP Monitoring
Wind 

Speed 
(m/s)

Wind 
Direction
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24-hour TSP Monitoring

3/3/2021 Cloudy 10:58 93

AMS-4N

0.4 72°

0.1 3°

0.4 7°

0.7 67°

0.6 35°

0.3 20°

Provision of Air, Noise Water Quality Monitoring for Contract No. SD 2/2020 
Sewerage Works at Po Toi O
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Appendix C2 
1-hr and 24-hrs TSP monitoring Data chart 
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Appendix C3 
Air Quality Monitoring Equipment Calibration Cert 
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Appendix C4 
HVS Calibration Sheet 
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Appendix C5 
Correlation Methodology between Potable laser dust meter and HVS   

 
  



���������W�Œ�}�i�����š���E�}�X�W���í�ô�î�ñ 
���W�ñ�í�ò�l�î�ì�í�ò���r���D�}�v�š�Z�o�Ç�����D�˜�����Z���‰�}�Œ�š   
�W�}�Œ�š���^�Z���o�š���Œ���W�Z���•�����ï�U���W�}���d�}�]���K���^���Á���P�����d�Œ�����š�u���v�š���W�o���v�š�����D�˜������ �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� 
 

���o�o�]���������v�À�]�Œ�}�v�u���v�š���o�����}�v�•�µ�o�š���v�š�•���>�]�u�]�š����  �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��� � � ����W���P�����í�� �� �� �� �� �� ���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� 
�D���u�����Œ���}�(�����������'�Œ�}�µ�‰���~�,�<���y���^�š�}���l�����}�����W���ô�ï�î�ì�X�,�<�•  

 
 

 

1. Correlation between Portable laser dusty meter and High-

volume Sampler Methodology 

1.1. Correlation results between the direct reading meter and High-Volume Sampler 

High �t Volume Sampler Calibration 

1.1.1. The specification, a sample of calibration certificate and certificate of comparison check with 

High volume sampler of the proposed air quality monitoring equipment listed in Table 2.1 are 

attached in appendix. 

1.1.2. The High-Volume air sampler calibration procedure based on the requirement of 

manufacturer are shown below. 

(a) ���]�•���}�v�v�����š���š�Z�����•���u�‰�o���Œ���u�}�š�}�Œ���(�Œ�}�u���š�Z�����u���•�•���(�o�}�Á�����}�v�š�Œ�}�o�o���Œ�����v�������}�v�v�����š���š�Z�����u�}�š�}�Œ���š�}��

�����•�š�����o�����������‰�}�Á���Œ���•�}�µ�Œ�����X�� 

 

(b) �D�}�µ�v�š���š�Z���������o�]���Œ���š�}�Œ���}�Œ�]�(�]���������v�����š�}�‰���o�}�����]�v�P���������‰�š���Œ���‰�o���š�����š�}���š�Z�����•���u�‰�o���Œ�X�������•���u�‰�o�]�v�P��

�(�]�o�š���Œ���]�•���P���v���Œ���o�o�Ç���v�}�š���µ�•���������µ�Œ�]�v�P���š�Z�]�•���‰�Œ�}�������µ�Œ���X���d�]�P�Z�š���v���š�Z�����š�}�‰���o�}�����]�v�P���������‰�š���Œ���Z�}�o����

���}�Á�v���v�µ�š�•���•�����µ�Œ���o�Ç���š�}�����v�•�µ�Œ�����š�Z���š���v�}�����]�Œ���o�����l�•�����Œ�����‰�Œ���•���v�š�X�� 

 

(c) ���o�o�}�Á���š�Z�����•���u�‰�o���Œ���u�}�š�}�Œ���š�}���Á���Œ�u���µ�‰���š�}���]�š�•���v�}�Œ�u���o���}�‰���Œ���š�]�v�P���š���u�‰���Œ���š�µ�Œ���� 

 

(d) �~���‰�‰�Œ�}�Æ�]�u���š���o�Ç���í�ì�r�í�ñ���u�]�v�µ�š���•�•�X�� 

 

(e) ���}�v���µ���š�������o�����l���š���•�š�����Ç�����}�À���Œ�]�v�P���š�Z�����Z�}�o���~�•�•���}�v���š�}�‰���}�(���š�Z�����}�Œ�]�(�]���������v�����‰�Œ���•�•�µ�Œ�����š���‰���}�v���š�Z����

�}�Œ�]�(�]�������Á�]�š�Z���Ç�}�µ�Œ���Z���v���•�X���>�]�•�š���v���(�}�Œ�������Z�]�P�Z�r�‰�]�š���Z�������•�‹�µ�����o�]�v�P���•�}�µ�v�����u�����������Ç�����•�����‰�]�v�P�����]�Œ�X��

�/�(���š�Z�]�•���•�}�µ�v�����]�•���Z�����Œ���U�������o�����l���]�•���‰�Œ���•���v�š�����v�����š�Z�����š�}�‰���o�}�����]�v�P���������‰�š���Œ���Z�}�o���r���}�Á�v���v�µ�š�•��

�v���������š�}���������Œ���r�š�]�P�Z�š���v�����X���/�(���š�Z�����•�}�µ�v�����]�•���o�}�Á���Œ�U���š�Z�����o�����l���]�•���v�����Œ���}�v�����}�(���š�Z�����}�š�Z���Œ���P���•�l���š�•��

�]�v���š�Z�����•�Ç�•�š���u�X�� �� ���À�}�]�����Œ�µ�v�v�]�v�P���š�Z�����•���u�‰�o���Œ���(�}�Œ���o�}�v�P���Œ���š�Z���v���ï�ì���•�����}�v���•�����š�������š�]�u�����Á�]�š�Z��

�š�Z�����}�Œ�]�(�]���������o�}���l�������š�}�����À�}�]�����}�À���Œ�Z�����š�]�v�P���š�Z�����u�}�š�}�Œ�X�����}���v�}�š���‰���Œ�(�}�Œ�u���š�Z�]�•���o�����l���š���•�š��

�‰�Œ�}�������µ�Œ�����Á�]�š�Z�������u���v�}�u���š���Œ�����}�v�v�����š�������š�}���š�Z�����•�]�������š���‰���}�v���š�Z���������o�]���Œ���š�]�}�v���}�Œ�]�(�]�������}�Œ���š�Z����

���o�}�Á���Œ���u�}�š�}�Œ�X���>�]�‹�µ�]�����(�Œ�}�u���š�Z�����u���v�}�u���š���Œ�����}�µ�o�������������Œ���Á�v���]�v�š�}���š�Z�����•�Ç�•�š���u�����v���������µ�•����

�u�}�š�}�Œ�������u���P���X�� 

 

(f) ���}�v�v�����š���}�v�����•�]�������}�(�������Á���š���Œ���u���v�}�u���š���Œ���š�}���š�Z�����‰�Œ���•�•�µ�Œ�����š���‰���}�v���š�Z�����•�]�������}�(���š�Z�����}�Œ�]�(�]������

�Á�]�š�Z�������Œ�µ�������Œ���À�����µ�µ�u���š�µ�����X���>�����À�����š�Z�����}�‰�‰�}�•�]�š�����•�]�������}�(���š�Z�����u���v�}�u���š���Œ���}�‰���v���š�}���š�Z����
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1.1.3. Since this calibration is for a TSP sampler, the slope and intercept for this orifice uses standard 

flows rather than actual flows and is taken from the Q standard section of the Orifice Calibration 

Worksheet. The Q actual flows are only used when calibrating a PM-10 sampler. 
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2.3.6 Once these standard flow rates have been determined for each of the five run points, they are 

recorded in the column titled Qstd, and are represented in cubic meters per minute.   

2.3.7 Once these standard flow rates have been determined for each of the five run points, they are 

recorded in the column titled Qstd, and are represented in cubic meters per minute    
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2.3.8 The continuous flow recorder readings taken during the calibration need to be corrected to 

the current meteorological conditions using the following equation:  

 

 

2.3.9 After each of the continuous flow recorder readings have been corrected, they are recorded 

in the column titled IC (corrected).   

2.3.10 Using Qstd and IC (or FLOW (corrected)) as the x and y axis respectively, a slope, intercept, 

and correlation coefficient can be calculated using the least squares regression method. The 

correlation coefficient should never be less than 0.990 after a five-point calibration. A 

coefficient below .990 indicates a calibration that is not linear and the calibration should be 

performed again. If this occurs, it is most likely the result of an air leak during the calibration 

or high wind speed during the calibration procedure.  

2.3.11 The equations for determining the slope (m) and intercept (b) are as follows: 

 

        

 

The equation for the coefficient of correlation (r) is as follows: 
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2.3.12 The acceptable operating flow range of a TSP sampler is 1.1 to 1.7 m3/min (39 to 60 CFM). 

Looking at the worksheet column Qstd(see page 38), the flow rates that are within this range 

can be identified along with the chart reading (I) that represents them. For instance, if you 

wanted to set this sampler at 1.265 m3/min (44.67 CFM) (Make sure the mass flow controller 

is plugged in and a filter is in place) you would turn the Flow Adjustment screw until the 

continuous flow recorder read 37 on the chart. By making sure that the sampler is operating 

at a chart reading (or manometer reading) that is within the acceptable range, it can be 

assumed that valid TSP data is being collected. 

2.3.13 A calibration that has a correlation coefficient of less than .990 is not considered linear and 

should be re-calibrated. Therefore, if r < 0.990, return all the points or only the point with the 

greatest deviation and the recalculate.  

2.3.14 The 24-hour TSP levels to be measured by direct reading methods, utilising portable Laser 

Particle Photometer Monitors (Sibata Model LD-3B/5R), in place of High-Volume Sampler (HVS) 

if HVS experience difficulties in operation during monitoring. It is demonstrated by the 

previous project experiences, that 24-hour TSP monitoring results collected by direct reading 

method are comparable to those produced by the high-volume sampling method, to indicate 

short event impacts. The projects utilising the collection of 24-hour TSP levels data by direct 

reading methods are shown below. 
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 Project Reference for utilising the collection of 24-hour TSP levels data by direct reading methods 

a. Project Contract Number Location Status 

b. NDO 03/2018 c. Road Widening and Retrofitting Noise Barriers on 

Tai Po Road (Sha Tin Section) 

d. On-going 

e. NDO 14/2018 f. Advance and First Stage Works of Kwu Tung North 

and Fanling North New Development Areas 

g. On-going 

 

2.3.15 Calculation of the value of 24-hour TSP concentration is given by the average of 24 calculated 

1-hour TSP concentration, where the calculated 1-hr TSP concentration is given by the product 

of the direct reading and the K-factor based on the correlation results between the direct 

reading meter and High-Volume Sampler. 

2.3.16 The correlation results between the direct reading meter and High-Volume Sampler shall be 

review with bimonthly internal calibration. To maintain the correlation with two sets of data 

(monitoring data from HVS and monitoring data from Portable Laser Particle Photometer 

Monitors) bimonthly internal calculated are strongly linked together two sets of data. 

2.3.17 To protect the dust meter from being damaged and to operate without disturbances or 

nuisance, temporary barriers shall be erected around the monitoring equipment during the 

monitoring period. Temporary barriers will be placed approx. 0.5m away from the dust meter.  

�D���]�v�š���v���v�����l�������o�]���Œ���š�]�}�v���(�}�Œ���š�Z�����,�]�P�Z�r�s�}�o�µ�u�����^���u�‰�o���Œ���~�,�s�^�•�������]�v�P�����}�Œ�Œ���o���š�]�}�v 

2.3.18 The HVS shall be calibrated bimonthly in �������}�Œ�����v�������š�}���š�Z�����•�‰�����]�(�]�����š�]�}�v���]�v���š�Z�����u���v�µ�(�����š�µ�Œ���Œ�[�•��

manual. The calibration certificates shall be available to the IEC for checking upon request. 

The validity and accuracy of the HVS shall also be tested against the result by the TE-5025A 

Calibration Kit periodically, Details of Calibration Cert and Specification for HVS- 5170 and 

HVS- Calibration Kit TE-5025A are given in Appendix 2-1 and Appendix 2-3. 

2.3.19 Tisch TE-5170 is chosen as the HVS for 24-hour TSP monitoring and Tisch TE �t 5025A is chosen 

as the HVS Calibration-Kit for HVS calibration.  

2.3.20 The high-volume motors and their accessories should be properly maintained. Appropriate 

maintenance such as routine motor brushes replacement and electrical wiring checking 

should be made to ensure that the equipment and necessary power supply were in good 

working condition. 
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Appendix C6 
SIBATA & HVS Correlation Record 

 
  



FUGRO TECHNICAL SERVICES LIMITED

Fugro Development Centre

5 Lok Yi Street, Tai Lam

Tuen Mun, NT

Hong Kong

Date of Correlation: 23 February 2021
Date of Next Correlation: 22 April 2021

Laser dust monitor Information
Model: Sibata LD-5R
Serial No: 761106
Date of Calibration: 23 February 2021
Date of Next Calibration: 22 April 2021

High Volume Sampler (HVS) Information
Model: Tisch TE-5170
Serial No: 4350
Baseline Monitoring Location ID AMS-1N
Baseline Monitoring Location Footpath above House No. 28 Po Toi O Tsuen Road

Ambient Temperature: 20.7 oC
Method Used:

Calibraion Results:
HVS - TSP µg/m3

62.5 99.8 101.3 253.5
Dust Meter - CPM 25 48 102 211

Remarks:
1. K-Factor (x) = 1.0772x + 19.979
2. Correlation coefficient (r) = 0.9349

By direct comparison the weight of dust particle trapped in 

a filter paper using HVS (TSP method) for a certain period, 

with the reading of the Unit uner test. They should be 

paced at the same location and powered on and off at the 

same time.

Correlation between HVS & Dust Meter

y = 1.0772x + 19.979
R² = 0.9349
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FUGRO TECHNICAL SERVICES LIMITED

Fugro Development Centre

5 Lok Yi Street, Tai Lam

Tuen Mun, NT

Hong Kong

Date of Correlation: 23 February 2021
Date of Next Correlation: 22 April 2021

Laser dust monitor Information
Model: Sibata LD-5R
Serial No: 620407
Date of Calibration: 23 February 2021
Date of Next Calibration: 22 April 2021

High Volume Sampler Information
Model: Tisch TE-5170
Serial No: 4374
Baseline Monitoring Location ID AMS-2N1
Baseline Monitoring Location Open Space Approx. 15m from Hung Shing Temple

Ambient Temperature: 20.7 oC
Method Used:

Calibraion Results
Calibraion Results: 64.5 103.3 105 262
Dust Meter - CPM 20.8 41.7 83.7 169.7

Remarks:
1. K-Factor (x) = 1.3935x + 18.879
2. Correlation coefficient (r)= 0.938

By direct comparison the weight of dust particle trapped in 

a filter paper using HVS (TSP method) for a certain period, 

with the reading of the Unit uner test. They should be 

paced at the same location and powered on and off at the 

same time.

Correlation between HVS & Dust Meter

y = 1.3935x + 18.879
R² = 0.938
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FUGRO TECHNICAL SERVICES LIMITED

Fugro Development Centre

5 Lok Yi Street, Tai Lam

Tuen Mun, NT

Hong Kong

Date of Correlation: 23 February 2021
Date of Next Correlation: 22 April 2021

Laser dust monitor Information
Model: Sibata LD-5R
Serial No: 620408
Date of Calibration: 23 February 2021
Date of Next Calibration: 22 April 2021

High Volume Sampler Information
Model: Tisch TE-5170
Serial No: 2089
Baseline Monitoring Location ID AMS-3N
Baseline Monitoring Location Vacant land near Temporary Structure (House) near

Rocky Shore

Ambient Temperature: 20.7 oC
Method Used:

Calibraion Results
Calibraion Results: 59.8 99.6 101 249.2
Dust Meter - CPM 18.8 41.1 72.1 157.0

Remarks:
1. K-Factor (x) = 1.4597x + 17.51
2. Correlation coefficient (r) = 0.9556

By direct comparison the weight of dust particle trapped in 

a filter paper using HVS (TSP method) for a certain period, 

with the reading of the Unit uner test. They should be 

paced at the same location and powered on and off at the 

same time.

Correlation between HVS & Dust Meter

y = 1.4597x + 17.51
R² = 0.9556
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FUGRO TECHNICAL SERVICES LIMITED

Fugro Development Centre

5 Lok Yi Street, Tai Lam

Tuen Mun, NT

Hong Kong

Date of Correlation: 23 February 2021
Date of Next Correlation: 22 April 2021

Laser dust monitor Information
Model: Sibata LD-5R
Serial No: 882146
Date of Calibration: 23 February 2021
Date of Next Calibration: 22 April 2021

High Volume Sampler Information
Model: Tisch TE-5170
Serial No: 3796
Baseline Monitoring Location ID AMS-4N
Baseline Monitoring Location Resting shelter near Seacrest Villas

Ambient Temperature: 20.7 oC
Method Used:

Calibraion Results
Calibraion Results: 62.5 99.8 101 253.5
Dust Meter - CPM 18.5 37.0 73.4 157.4

Remarks:
1. K-Factor (x)= 1.4584 x +19.912
2. Correlation coefficient (r) =  0.9431

By direct comparison the weight of dust particle trapped in 

a filter paper using HVS (TSP method) for a certain period, 

with the reading of the Unit uner test. They should be 

paced at the same location and powered on and off at the 

same time.

Correlation between HVS & Dust Meter

y = 1.4584x + 19.912
R² = 0.9431
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Appendix C7 
Event and Action Plan for Air Quality Monitoring 
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Appendix C7 - Event and Action Plan for Construction Dust Monitoring  
 

  ACTION 
EVENT ET IEC ER CONTRACTOR 
ACTION LEVEL         
1.Exceedance for one sample 1. Inform IEC, ER and Contractor;  

2. Identify source, investigate the  
causes of exceedance and propose  
remedial measures;  
3. Repeat measurement to confirm  
finding;  
4. Increase monitoring frequency to  
daily. 

1. Check monitoring data  
submitted by ET;  
������ �&�K�H�F�N�� �&�R�Q�W�U�D�F�W�R�U�¶�V��
working  
method. 

1.Notify Contractor 
  

1.Rectify any 
unacceptable  
practice;  
2. Amend working 
methods if  
appropriate. 

2.Exceedance for two or more 
consecutive samples 

1. Inform IEC, ER and Contractor;  
2. Identify source;  
3. Advise the ER on the effectiveness of the 
proposed remedial measures;  
4. Repeat measurements to confirm  
findings;  
5. Increase monitoring frequency to  
daily;  
6. Discuss with IEC, ER and Contractor on 
remedial actions required;  
7. If exceedance continues, arrange  
meeting with IEC and ER;  
8. If exceedance stops, cease additional  
monitoring. 
 
 
 
 
 
 
 

1. Check monitoring data  
submitted by ET;  
������ �&�K�H�F�N�� �&�R�Q�W�U�D�F�W�R�U�¶�V��
working 
method;  
3. Discuss with ET and 
Contractor 
on possible remedial 
measures 
4. Advise the ET/ER on 
the  
effectiveness of the 
proposed 
remedial measures;  
5. Supervise 
Implementation of 
remedial measures. 

1. Confirm receipt of 
notification 
of failure in writing;  
2. Notify Contractor;  
3. Ensure remedial 
measures  
properly 
implemented. 

1. Submit proposals for 
remedial to  
ER and IEC within 3 
working  
days of notification;  
2. Implement the agreed 
proposals;  
3. Amend proposal if 
appropriate. 
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  ACTION   ACTION   
EVENT ET EVENT ET EVENT 
LIMIT LEVEL         
1.Exceedance for one sample 
                

1. Inform IEC, ER, Contractor and  
EPD;  
2. Identify source, investigate the  
causes of exceedance and propose  
remedial measures;  
3. Repeat measurement to confirm  
finding;  
4. Increase monitoring frequency to  
daily;  
5. Assess effectiveness of Contractor 
remedial actions and keep IEC, EPD 
and ER informed of the results. 

1. Check monitoring data  
submitted by ET;  
�������&�K�H�F�N���&�R�Q�W�U�D�F�W�R�U�¶�V��
working  
method;  
3. Discuss with ET and 
Contractor 
on possible remedial 
measures;  
4. Advise the ER on the  
effectiveness of the 
proposed  
remedial measures;  
5.Supervise 
implementation of  
remedial measures. 

1. Confirm receipt 
of notification  
of failure in writing;  
2. Notify 
Contractor;  
3. Ensure remedial 
measures  
properly 
implemented. 

1. Take immediate 
action to avoid  
further exceedance;  
2. Discuss with ET and 
IEC on  
remedial actions  
3. Submit proposals for 
remedial  
actions to IEC within 3 
working  
days of notification;  
4. Implement the 
agreed proposals;  
5. Amend proposal if 
appropriate. 
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  ACTION   ACTION   

EVENT ET EVENT ET EVENT 

LIMIT LEVEL (Cont.)         

2.Exceedance for two or more 
consecutive samples 

1. Notify IEC, ER, Contractor and EPD;  
2. Identify source;  
3. Repeat measurement to confirm  
findings;  
4. Increase monitoring frequency to  
daily;  
�������&�D�U�U�\���R�X�W���D�Q�D�O�\�V�L�V���R�I���&�R�Q�W�U�D�F�W�R�U�¶�V�� 
working procedures to determine  
possible mitigation to be  
implemented;  
6. Arrange meeting with IEC and ER  
and Contractor to discuss the  
remedial actions to be taken;  
�������$�V�V�H�V�V���H�I�I�H�F�W�L�Y�H�Q�H�V�V���R�I���&�R�Q�W�U�D�F�W�R�U�¶�V�� 
remedial actions and keep IEC, EPD  
and ER informed of the results;  
8. If exceedance stops, cease additional  
monitoring. 

1. Check monitoring data  
submitted by ET;  
�������&�K�H�F�N���&�R�Q�W�U�D�F�W�R�U�¶�V��
working  
method;  
3. Discuss amongst ER, 
ET, and  
Contractor on the 
potential  
remedial actions;  
�������5�H�Y�L�H�Z���&�R�Q�W�U�D�F�W�R�U�¶�V��
remedial  
actions whenever 
necessary to  
assure their 
effectiveness and  
advise the ER 
accordingly;  
5. Supervise the 
implementation  
of remedial measures. 

1. Confirm receipt 
of notification  
of failure in writing;  
2. Notify 
Contractor;  
3. In consultation 
with the IEC,  
agree with the 
Contractor on the  
remedial 
measures to be  
implemented;  
4. Ensure remedial 
measures  
properly 
implemented;  
5. If exceedance 
continues,  
consider what 
portion of the  
work is 
responsible and 
instruct  
the Contractor to 
terminate that  
portion of work 
until the  
exceedance 
ceases. 

1. Take immediate 
action to avoid  
further exceedance;  
2. Discuss with ET and 
IEC on  
remedial actions  
3. Submit proposals for 
remedial  
actions to ER and IEC 
within 3  
working days of 
notification;  
4. Implement the 
agreed proposals;  
5. Resubmit proposals 
if problem  
still not under control;  
6. Stop the relevant 
portion of works  
as determined by the 
ER until the  
exceedance ceases. 
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Appendix D1 
Noise Monitoring Data 

 
 
  



Appendix D1 : Noise Monitoring Data

Month 2021/03

Monitoring Location : NMS1N
Start Date & Time Leq30min dB(A)* L90 dB(A) L10 dB(A) Limit Level dB(A)

2021-03-03 59.8 48.5 61.5 75
2021-03-09 68.2 56.0 70.5 75
2021-03-15 60.5 42.5 62.5 75
2021-03-25 57.7 46.5 58.5 75
2021-03-29 61.0 43.0 63.5 75

Average :
Action Level : 
Limit Level : 

Monitoring Location : NMS2N1
Start Date & Time Leq30min dB(A)* L90 dB(A) L10 dB(A) Limit Level dB(A) 

2021-03-03 59.7 51.0 62.0 75
2021-03-09 58.2 51.5 59.5 75
2021-03-15 56.4 50.0 58.5 75
2021-03-25 60.1 52.5 62.5 75
2021-03-29 60.5 50.0 64.5 75

Average :
Action Level : 
Limit Level : 

Monitoring Location : NMS3N
Start Date & Time Leq30min dB(A)* L90 dB(A) L10 dB(A) Limit Level dB(A)

2021-03-03 68.0 58.5 69.0 75
2021-03-09 57.5 54.0 59.0 75
2021-03-15 52.6 48.5 55.5 75
2021-03-25 60.1 52.5 62.5 75
2021-03-29 59.5 51.0 63.0 75

Average :
Action Level : 
Limit Level : 

Monitoring Location : NMS4N
Start Date & Time Leq30min dB(A)* L90 dB(A) L10 dB(A) Limit Level dB(A) 

2021-03-03 58.7 48.5 61.0 75
2021-03-09 53.2 42.5 54.0 75
2021-03-15 50.3 42.0 54.0 75
2021-03-25 54.3 43.0 55.0 75
2021-03-29 55.5 45.0 58.5 75

Average :
Action Level : 
Limit Level : 

* Remark: For Free-field measurement, a correction of +3dB(A) should be made to the measured results. 

* Remark: For Free-field measurement, a correction of +3dB(A) should be made to the measured results. 

AEC Project No.: 1825
EP516/2016 - Monthly EM&A Report		
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62.5
When one valid documented complaint is received

75.0 dB(A)

55.3

* Remark: For Free-field measurement, a correction of +3dB(A) should be made to the measured results. 

* Remark: For Free-field measurement, a correction of +3dB(A) should be made to the measured results. 

When one valid documented complaint is received
75.0 dB(A)

63.2
When one valid documented complaint is received

75.0 dB(A)

59.2
When one valid documented complaint is received

75.0 dB(A)
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Appendix D2 
Noise Monitoring result and Chart  
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Appendix D3 
Noise Monitoring Equipment Calibration Cert 
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Event and action Plan �t Nosie Monitoring 
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Appendix D4 - Event and Action Plan for Noise Impact 
 

EVENT ACTION 
  ET IEC ER Contractor  
Action Level 1. Notify IEC, ER and Contractor of 

exceedance;  
2. Identify source  
3. Investigate the causes of 
exceedance and  
propose remedial measures;  
4. Report the results of investigation 
to the IEC,  
ER and Contractor;  
5. Discuss with the IEC, ER and 
Contractor and  
formulate remedial measures;  
6. Increase monitoring frequency to 
check  
mitigation effectiveness. 

1. Review the analysed results  
submitted by the ET;  
2. Review the proposed remedial  
measures by the Contractor and 
advise the ER accordingly;  
3. Supervise the implementation  
of remedial measures. 

1. Confirm receipt of notification 
of failure in writing;  
2. Notify Contractor;  
3. Require Contractor to propose 
remedial measures for the  
analysed noise problem;  
4. Ensure remedial measures are 
properly implemented 

1. Submit noise mitigation  
proposals to ER with copy  
to ET and IEC;  
2. Implement noise 
mitigation 
proposals. 
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EVENT ACTION 
  ET IEC ER Contractor  
Limit Level 1. Inform IEC, ER, EPD and 

Contractor;  
2. Identify source;  
3. Repeat measurements to confirm 
findings;  
4. Increase monitoring frequency;  
�������&�D�U�U�\���R�X�W���D�Q�D�O�\�V�L�V���R�I���&�R�Q�W�U�D�F�W�R�U�¶�V��
working  
procedures to determine possible 
mitigation to  
be implemented;  
6. Inform IEC, ER and EPD the 
causes and  
actions taken for the exceedances;  
7. Assess effectiveness of 
�&�R�Q�W�U�D�F�W�R�U�¶�V���U�H�P�H�G�L�D�O�� 
actions and keep IEC, EPD and ER 
informed  
of the results;  
8. If exceedance stops, cease 
additional  
monitoring. 

1. Discuss amongst ER, ET, and  
Contractor on the potential  
remedial actions;  
�������5�H�Y�L�H�Z���&�R�Q�W�U�D�F�W�R�U�¶�V���U�H�P�H�G�L�D�O�� 
actions whenever necessary to  
assure their effectiveness and  
advise the ER accordingly;  
3. Supervise the implementation  
of remedial measures. 

1. Confirm receipt of notification  
of failure in writing;  
2. Notify Contractor;  
3. Require Contractor to propose  
remedial measures for the  
analysed noise problem;  
4. Ensure remedial measures are  
properly implemented;  
5. If exceedance continues,  
investigate what portion of the  
work is responsible and instruct  
the Contractor to terminate that  
portion of work until the  
exceedance ceases. 

1.Take immediate action to  
avoid further exceedance;  
2.Submit proposals for  
remedial actions to ER  
with copy to ET and IEC  
within 3 working days of  
notification;  
3. Implement the agreed  
proposals;  
4. Resubmit proposals if  
problem still not under  
control;  
5. Terminate the relevant  
portion of works as  
determined by the ER until  
the exceedance ceases. 
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Appendix E1 
Air quality and Noise quality Monitoring Location 
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Appendix E2 
Air Quality and Nosie Impact monitoring Schedule 

 
  



Sunday Monday Tuesday Wednesday Thursday Friday Saturday

28-Feb 1-Mar 2-Mar 3-Mar 4-Mar 5-Mar 6-Mar
*Noise

** 1 - hr TSP 

**24- hr TSP

7-Mar 8-Mar 9-Mar 10-Mar 11-Mar 12-Mar 13-Mar
*Noise

** 1 - hr TSP 

**24- hr TSP

14-Mar 15-Mar 16-Mar 17-Mar 18-Mar 19-Mar 20-Mar
*Noise

** 1 - hr TSP ** 1 - hr TSP 

**24- hr TSP **24- hr TSP

21-Mar 22-Mar 23-Mar 24-Mar 25-Mar 26-Mar 27-Mar
*Noise

** 1 - hr TSP 

**24- hr TSP

28-Mar 29-Mar 30-Mar 31-Mar 1-Apr 2-Apr 3-Apr
*Noise

** 1 - hr TSP 

**24- hr TSP

Contract No. EP516/2016
�3�R�U�W���6�K�H�O�W�H�U���6�H�Z�H�U�D�J�H�����V�W�D�J�H�������±���6�H�Z�D�J�H���:�R�U�N�V���D�W���3�R���7�R�L���2

2021/03 Air and Noise Quality Impact Monitoring Schedule

* Noise Monitoring Locations: NSM1N,NMS2N,NMS3Namd NMS4N

** 1hr TSP and 24- hr TSP Monitoring Locations:  ASM1N ,ASM2N1, ASN3N and ASM4N



Sunday Monday Tuesday Wednesday Thursday Friday Saturday

28-Mar 29-Mar 30-Mar 31-Mar 1-Apr 2-Apr 3-Apr

** 1 - hr TSP 

**24- hr TSP

4-Apr 5-Apr 6-Apr 7-Apr 8-Apr 9-Apr 10-Apr
*Noise

** 1 - hr TSP 

**24- hr TSP

11-Apr 12-Apr 13-Apr 14-Apr 15-Apr 16-Apr 17-Apr
*Noise

** 1 - hr TSP 

**24- hr TSP

18-Apr 19-Apr 20-Apr 21-Apr 22-Apr 23-Apr 24-Apr
*Noise

** 1 - hr TSP ** 1 - hr TSP 

**24- hr TSP **24- hr TSP

25-Apr 26-Apr 27-Apr 28-Apr 29-Apr 30-Apr 1-May
*Noise

** 1 - hr TSP 

**24- hr TSP

Contract No. EP516/2016
�3�R�U�W���6�K�H�O�W�H�U���6�H�Z�H�U�D�J�H�����V�W�D�J�H�������±���6�H�Z�D�J�H���:�R�U�N�V���D�W���3�R���7�R�L���2

2021/04 Air and Noise Quality Impact Monitoring Schedule

* Noise Monitoring Locations: NSM1N,NMS2N,NMS3Namd NMS4N

** 1hr TSP and 24- hr TSP Monitoring Locations:  ASM1N ,ASM2N1, ASN3N and ASM4N
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Appendix E3 
HKO Weather Data and On-site Wind- Speed Measurement   
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Daily Extract of Meteorological Observations, March 2021  

 

Day 

Hong Kong Observatory  King's Park  Waglan Island^  

Mean 

Pressure 

(hPa) 

Air Temperature  
Mean Dew 

Point 

(deg. C) 

Mean Relative 

Humidity (%)  

Mean 

Amount  

of Cloud 

(%) 

Total 

Rainfall 

(mm) 

Total Bright 

Sunshine 

(hours)  

Prevailing Wind 

Direction 

(degrees)  

Absolute 

Daily Max 

(deg. C) 

Mean 

(deg. 

C) 

Absolute 

Daily Min 

(deg. C) 
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*** unavailable 

^ Information of wind direction and wind speed for Waglan Island are based on automatic weather station data since January 1989 

Trace means rainfall less than 0.05 mm 
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Appendix F 

MONTHLY SUMMARY WASTE FLOW TABLE  
 

Name of Department:   DSD 
Contract No. DC 2019/09 Port Shelter Phase 3, Po Toi O Sewage Treatment Plant 
 

Monthly Summary Waste Flow Table for  2021  (year) 
 

Month 

 Actual Quantities of Inert C&D Materials Generated Monthly Actual Quantities of C&D Wastes Generated Monthly 

Total 
Quantity 

Generated 

Hard Rock 
and Large 
Broken 

Concrete 

Reused in the 
Contract 

Reused in 
other Projects 

Disposed as 
Public Fill 

Imported 
Fill  Metals  

Paper/ 
cardboard 
packaging 

Plastics 
(see notes 3) 

Chemical 
Waste 

Others, e.g. 
general 
refuse  

���L�Q���µ�������P3) ���L�Q���µ�������P3) ���L�Q���µ�������P3) ���L�Q���µ�������P3) ���L�Q���µ�������P3) ���L�Q���µ�������P3) ���L�Q���µ�������N�J�� ���L�Q���µ�������N�J�� ���L�Q���µ�������N�J�� ���L�Q���µ�������N�J�� ( in �µ������m3) 

Jan            

Feb            

Mar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Apr            

May            

June            

Sub-Total 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

July            

Aug            

Sep            

Oct            

Nov            

Dec            

Total  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
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Forecast of Total Quantities of C&D Materials to be Generated from the Contract* 

Total 
Quantity 

Generated 

Hard Rock 
and Large 
Broken 

Concrete 

Reused in 
the Contract 

Reused in 
other 

Projects 

Disposed of 
as Public 

Fill  

Imported 
Fill  Metals 

Paper/ 
cardboard 
packaging 

Plastics 
(see notes 

3) 

Chemical 
Waste 

Others, e.g. 
general 
refuse 

(in �µ������m3) (in �µ������m3) (in �µ������m3) (in �µ������m3) (in �µ������m3) (in �µ������m3) ���L�Q���µ�������N�J�� ���L�Q���µ�������N�J�� ���L�Q���µ�������N�J�� ���L�Q���µ�������N�J�� ( in �µ������m3) 
0 
 

0 0 0 0 0 0 0 0 0 0 

 
Notes:  (1)  The performance targets are given in the Environmental Management Plan. 

(2)  The waste flow table shall also include C&D materials to be imported for use at the Site. 
(3)  Plastics refer to plastic bottles/containers, plastic sheets/foam from packaging material. 
* (4)  The Contractor shall also submit the latest forecast of the total amount of C&D materials expected to be generated from the works, together with a 

breakdown of the nature where the amount of C&D materials expected to be generated from the works is equal to or exceeding 50,000 m3. [Delete 
Noted (4) and the table above on the forecast, where inapplicable]. 
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Appendix G 
Monthly Summary of Environmental findings and remedial actions during Weekly Site Inspection 
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Appendix G - Monthly Summary of Environmental findings and remedial actions during Weekly Site Inspection 

Reporting Month:   2021/03 

Commencement Works Area:  PTO_SW_01 
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�î�ì�î�í�l�ì�ï�l�í�í �Z���u�]�v�����Œ �d�Z�������}�v�š�Œ�����š�}�Œ���Á���•���Œ���u�]�v���������š�}���Œ���À�]���Á���š�Z����
�����•�]�P�v���(�}�Œ���š�Z�����š���u�‰�}�Œ���Œ�Ç�����Œ���]�v���P�����•�Ç�•�š���u���]�v��

�W�d�K�z�^�t�z�ì�í���t�}�Œ�l�[�•�����Œ�����X 

�î�ì�î�í�l�ì�ï�l�í�í 

�î�ì�î�í�l�ì�ï�l�í�í �Z���u�]�v�����Œ �d�Z�������}�v�š�Œ�����š�}�Œ���Á���•���Œ���u�]�v���������u���l�����•�µ�Œ����
�‰�Œ�}�À�]���������µ�(�(���Œ���Ì�}�v�����(�}�Œ�u���š�Z�����•�]�š�������}�µ�v�����Œ�Ç��

�š�}���>�&���ì�ð�����v�����>�&���ì�ñ�X 

�î�ì�î�í�l�ì�ï�l�í�í 

�î�ì�î�í�l�ì�ï�l�í�ô �E�}�����}�v�•�š�Œ�µ���š�]�}�v���t�}�Œ�l�•���}���•���Œ�À�������]�v���š�Z����
���}�u�u���v�����u���v�š���Á�}�Œ�l�•�����Œ�������~�W�d�K�z�^�t�z�ì�í�• 

�E�l�� �E�l�� 
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�î�ì�î�í�l�ì�ï�l�í�ô �Z���u�]�v�����Œ �d�Z�������}�v�š�Œ�����š�}�Œ���Á���•���Œ���u�]�v���������Á���o�o���‰�Œ���‰���Œ����
�(�}�Œ���š�Z�������Œ���]�v���P�����•�Ç�•�š���u���}�(���W�d�K�z�^�t�z�ì�í��

�t�}�Œ�l�•�����Œ�����X 

�î�ì�î�í�l�ì�ï�l�í�ô 

�î�ì�î�í�l�ì�ï�l�î�ò �E�}�����}�v�•�š�Œ�µ���š�]�}�v���t�}�Œ�l�•���}���•���Œ�À�������]�v���š�Z����
���}�u�u���v�����u���v�š���Á�}�Œ�l�•�����Œ�������~�W�d�K�z�^�t�z�ì�í�• 

�E�l�� �E�l�� 

�î�ì�î�í�l�ì�ï�l�î�ò �Z���u�]�v�����Œ �d�Z�������}�v�š�Œ�����š�}�Œ���Á���•���Œ���u�]�v���������š�}���‰�Œ���À���v�š��
�Œ���]�v�Á���š���Œ�����v�š���Œ�]�v�P���š�Œ���v���Z���•�����v�������Æ�����À���š�]�}�v��

�‰�]�š�X 
 

�î�ì�î�í�l�ì�ï�l�î�ò 

 

Remark: 

No Construction Works observed in the commencement works area (PTO_SW_01) in this reporting month. 
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Appendi x H Recommended Mitigation Measures and Proactive Environmental Protection Proforma  
 
Reporting Period:  2021-03-01 �± 2021-03-31 
Construction Works Area:  PTO-SW-01  
Anticipated Impacts: Dust, Noise, Water Quality, Terrestrial Ecology, Marine Ecology, Fisheries, Waste Management, Landscape and Visual and Build Heritage 
Impact. 

 

�/�š���u 
���/����
�Z���(�X 

���D�˜�� 
�Z���(�X 

���v�À�]�Œ�}�v�u���v�š���o�����•�‰�����š 
���}�Œ�Œ���•�‰�}�v���]�v�P�� 
�D�]�š�]�P���š�]�}�v���D�����•�µ�Œ���• 

���D�˜�� ���D���v�µ���o���Z�����}�u�u���v��������
�D�]�š�]�P���š�]�}�v�l�������š�]�}�v�• 

�����š�]�}�v�����Ç 
�D�����•�µ�Œ���u���v�š��
�W�Œ�}�������µ�Œ���•�l�D���š�Z�}���• 

�$�L�U�� �4�X�D�O�L�W�\��
�,�P�S�D�F�W 

������ �$������ ��
�$���� 

a) �D���i�}�Œ�����]�Œ���‹�µ���o�]�š�Ç��
�]�u�‰�����š���]�v��
���}�v�•�š�Œ�µ���š�]�}�v���‰�Z���•����
�Á�}�µ�o�������Œ�]�•�����(�Œ�}�u��
���Æ�����À���š�]�}�v���}�(���•�o�}�‰�������š��
�š�Z�����‰�Œ�}�‰�}�•�������•���Á���P����
�š�Œ�����š�u���v�š���‰�o���v�š�X�� 

b) ���Æ�����À���š�]�}�v�U���'���•��
�Á���o���]�v�P�U���•�o�}�‰����
���µ�š�š�]�v�P�U���Z�}���l�����}�Á���o�U��
�(���v���]�v�P�U���(�o���Æ�]���o����
�����Œ�Œ�]���Œ���]�v�•�š���o�o���š�]�}�v��
�>�}�����]�v�P���˜���h�v�o�}�����]�v�P��
���µ�•�š�Ç���D���š���Œ�]���o�•��
�•�š�}�Œ���P���U�����µ�•�š�Ç���t���•�š����
�^�}�Œ�š�]�v�P�U���d���u�‰�}�Œ���Œ�Ç��
�^�]�š�����d�Œ���(�(�]�������}�v�š�Œ�}�o 

a) ���o�o�����}�v�•�š�Œ�µ���š�]�}�v���‰�o���v�š�•���l��
�u�����Z�]�v���Œ�]���•���Á�]�o�o�����������Z�����l�������l��
�•���Œ�À�]���������}�v�������Œ���P�µ�o���Œ�������•�]�•��
���µ�Œ�]�v�P���š�Z�������}�µ�Œ�•���•���}�(��
���}�v�•�š�Œ�µ���š�]�}�v���š�}���u�]�v�]�u�]�Ì�����š�Z����
���u�]�•�•�]�}�v���}�(���v�}�]�•�����P���v���Œ���š�]�}�v��
���v�������o�]�u�]�v���š���������Œ�l���•�u�}�l����
���u�]�•�•�]�}�v 
 

b) ���o�o�����µ�u�‰���š�Œ�µ���l�•���Á�]�o�o��������
���‹�µ�]�‰�‰�������Á�]�š�Z���u�����Z���v�]�����o��
���}�À���Œ�•���š�}���‰�Œ���À���v�š���š�Z�������µ�•�š��
���u�]�•�•�]�}�v�����µ�Œ�]�v�P��
�š�Œ���v�•�‰�}�Œ�š���š�]�}�v���Á�Z���v��
�v�������•�•���Œ�Ç�X�� 

 
c) ���µ�•�š�����}�v�š�Œ�}�o���u�����•�µ�Œ���•�U���•�µ���Z��

���•���Á���š���Œ���•�‰�Œ���Ç�]�v�P�U���Á�]�o�o��������
�‰�Œ�}�À�]�����������µ�Œ�]�v�P�������u�}�o�]�š�]�}�v��
�Á�}�Œ�l�•���Á�Z���v���v�������•�•���Œ�Ç�X�� 

d) �D���]�v�š���]�v�]�v�P���}�(���Á���š���•�µ�Œ�(���������}�v��
���������•�•���Œ�}���������v�����l�����‰���•�o�}�Á��
�•�‰���������]�v���š�Z�����•�]�š���X�� 

e) ���}�v���]�š�]�}�v�•���]�v���š�Z����
���v�À�]�Œ�}�v�u���v�š���o���W���Œ�u�]�š�����v����
���]�•���Z���Œ�P�����>�]�����v�•�����•�Z�}�µ�o����������
�(�}�o�o�}�Á���� 

�~���•���,�}���Œ���]�v�P���}�(���v�}�š���o���•�•���š�Z���v��
�î�X�ð���u���Z�]�P�Z���•�Z���o�o�����������Œ�����š������
�(�Œ�}�u���P�Œ�}�µ�v�����o���À���o���š�}���•�µ�Œ�Œ�}�µ�v����
�š�Z�����Á�}�Œ�l�����Œ���������o�}�v�P���W�}���d�}�]���K��
���Z�µ���v���Z�}���������Æ�����‰�š���(�}�Œ�������•�]�š����
���v�š�Œ���v�������}�Œ�����Æ�]�š�X 
 
�~���•   �'�}�}�����Z�}�µ�•���l�����‰�]�v�P���š�}��
�u�]�v�]�u�]�Ì�������µ�•�š���P���v���Œ���š�]�}�v�U�����X�P�X��
���Ç���‰�Œ�}�‰���Œ�o�Ç���Z���v���o�]�v�P�����v����
�•�š�}�Œ�]�v�P�����µ�•�š�Ç���u���š���Œ�]���o�•�X 
 
�~���•    �����}�‰�š�����µ�•�š�����}�v�š�Œ�}�o��
�u�����•�µ�Œ���•�U���•�µ���Z�����•�����µ�•�š��
�•�µ�‰�‰�Œ���•�•�]�}�v���µ�•�]�v�P���Á���š���Œ���•�‰�Œ���Ç��
�}�v�����Æ�‰�}�•�������•�}�]�o�����š���o�����•�š���ð��
�š�]�u���•�����������Ç�U���]�v�����Œ�����•���Á�]�š�Z��
���µ�•�š�Ç�����}�v�•�š�Œ�µ���š�]�}�v�������š�]�À�]�š�]���•��
���v�������µ�Œ�]�v�P���u���š���Œ�]���o���Z���v���o�]�v�P�X 
 
�~���•   �D�]�v�]�u�]�Ì�������Æ�‰�}�•�����������Œ�š�Z��
���(�š���Œ�����}�u�‰�o���š�]�}�v���}�(���Á�}�Œ�l���]�v������
�����Œ�š���]�v�����Œ���������Ç �Z�Ç���Œ�}�•�������]�v�P�U��
�À���P���š���š�]�v�P�U���•�}�]�o�����}�u�‰�����š�]�v�P���}�Œ��
���}�À���Œ�]�v�P���Á�]�š�Z�����]�š�µ�u���v�X 
 

���}�v�š�Œ�����š�}�Œ a) �í�r�Z�}�µ�Œ�����v�����î�ð�r�Z�}�µ�Œ���d�^�W���o���À���o�•��
�Á�]�o�o���������u�����•�µ�Œ�������]�v��
�������}�Œ�����v�������š�}���š�Z�����•�š���v�����Œ����
�Z�]�P�Z�r�À�}�o�µ�u�����•���u�‰�o�]�v�P��
�u���š�Z�}�������•���•���š���}�µ�š���]�v���š�Z�����d�]�š�o����
�ð�ì���}�(���š�Z�������}�������}�(���&�������Œ���o��
�Z���P�µ�o���š�]�}�v�•�U�����Z���‰�š���Œ���í���~�W���Œ�š��
�ñ�ì�•�U�����‰�‰���v���]�Æ�����X 

 
b) ���µ�����š�}���}���i�����š�]�}�v���(�Œ�}�u���š�Z����

�Œ���•�]�����v�š�•���}�(���W�}���d�}�]���K���À�]�o�o���P�����}�(��
�š�Z�����µ�•�����}�(���Z�]�P�Z�r�À�}�o�µ�u����
�•���u�‰�o���Œ���~�,�s�^�•���]�v�����}�v���µ���š�]�v�P��
�î�ð�r�Z�}�µ�Œ�•���d�^�W���u�����•�µ�Œ���u���v�š�U��
�î�ð�r�Z�}�µ�Œ���d�^�W���u�����•�µ�Œ���•���(�}�Œ��
�]�u�‰�����š���u�}�v�]�š�}�Œ�]�v�P���]�•���š�}��������
�u�����•�µ�Œ���������Ç���‰�}�Œ�š�����o�������µ�•�š��
�u���š���Œ�•�����µ�Œ�]�v�P�����}�v�•�š�Œ�µ���š�]�}�v��
�‰�Z���•�����}�(���š�Z�����‰�Œ�}�i�����š�X���d�Z�]�•���]�•���š�}��
���������‰�‰�Œ�}�À���������v�����À���Œ�]�(�]���������Ç��
���Z�����v�����/�����X�� 

 
c) �K�š�Z���Œ���š�Z���v���µ�•�]�v�P���Z�]�P�Z���À�}�o�µ�u����

�•���u�‰�o���Œ�U���í�r�Z�}�µ�Œ���d�^�W���o���À���o�•�������v��
�������u�����•�µ�Œ���������o�š���Œ�v���š�]�À���o�Ç�����Ç��
���]�Œ�����š���Œ�������]�v�P���(�Œ�}�u���‰�}�Œ�š�����o����
���µ�•�š���u���š���Œ�•���µ�‰�}�v�����‰�‰�Œ�}�À���o��
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���}�Œ�Œ���•�‰�}�v���]�v�P�� 
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f) �W�Œ�����]���š���Œ���‹�µ�]�Œ�������‹�µ���v�š�]�š�Ç���}�(��
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�•�µ���•���‹�µ���v�š�����]�•�‰�}�•���o�X 
 

g) �W�Œ�}�À�]�������•�µ�(�(�]���]���v�š���u�]�š�]�P���š�]�}�v��
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�}�( shrubland�U���š���u�‰�}�Œ���Œ�Ç��
�Z�����]�š���š���o�}�•�•���}�(���Á�}�}���o���v���U��
�����À���o�}�‰���������Œ���������v�����Œ�}���l�Ç��
�•�Z�}�Œ���U�����v�����Œ���u�}�À���o���}�( �}�v����
�]�v���]�À�]���µ���o ���o�]�u�����Œ �•�‰�����]���• �}�(��
���}�v�•���Œ�À���š�]�}�v �]�u�‰�}�Œ�š���v���� �š�Z���š��
�]�•�����}�u�u�}�v���Á�]�š�Z�]�v���š�Z�����^�š�µ���Ç��
���Œ���������v�����,�}�v�P���<�}�v�P�X���/�v���]�Œ�����š��
�Á���š���Œ���‹�µ���o�]�š�Ç���]�u�‰�����š���u���Ç��
���Œ�]�•�����(�Œ�}�u���•�µ�Œ�(���������Œ�µ�v�}�(�(��
�}�Œ �������]�����v�š���o �•�‰�]�o�o���P�� �}�(��
���Z���u�]�����o�• �]�v�����}�v�•�š�Œ�µ���š�]�}�v��
�‰�Z���•���X 
 

b) �h�•�����}�(���‰�}�Á���Œ�������‰�o���v�š��
���‹�µ�]�‰�u���v�š���u���Ç�����Œ�]�v�P���v�}�]�•����
���]�•�š�µ�Œ�����v�������}�v���Á�]�o���o�]�(���X 

a) ���}�v���]�š�]�}�v�•���]�v��
�š�Z����
���v�À�]�Œ�}�v�u���v�š���o��
�W���Œ�u�]�š�����v����
���]�•���Z���Œ�P����
�>�]�����v�•�����•�Z�}�µ�o����
�������(�}�o�o�}�Á���� 

b) �W�Œ�}�À�]������
�•�µ�(�(�]���]���v�š��
�u�]�š�]�P���š�]�}�v��
�u�����•�µ�Œ���•�����•��
�Œ�����}�u�u���v��������
�]�v�����‰�‰�Œ�}�À������
���/�����D���v�µ���o��
�Œ���‹�µ�]�Œ���u���v�š�X 

a) ���}�v�•�š�Œ�µ���š�]�}�v���v�}�]�•�������v�����Á���š���Œ��
�‹�µ���o�]�š�Ç���u�]�š�]�P���š�]�}�v���u�����•�µ�Œ���•��
�‰�Œ�}�‰�}�•�������]�v���š�Z�����‰�Œ���À�]�}�µ�•��
�•�����š�]�}�v�•���Á�]�o�o�����������‰�‰�o�]�������o�����š�}��
�š���Œ�Œ���•�š�Œ�]���o�������}�o�}�P�Ç�X�� 

���}�v�š�Œ�����š�}�Œ �~���•���Œ�]�P�Z�š�����}�o�}�µ�Œ���(���v���]�v�P���•�Z���o�o��������
���Œ�����š���������o�}�v�P���š�Z�������}�µ�v�����Œ�Ç���}�(���š�Z����
�µ�v���]�•�š�µ�Œ���������Œ���P�]�}�v���}�(��
�š�Z�� �•�Z�Œ�µ���o���v�� ���v�����Á�}�}���o���v���U�����v����
���Œ�}�µ�v�� ���]�}�•�‰�Ç�Œ�}�• �À�������]�v�]�}�]�����•�U������
�‰�o���v�š���•�‰�����]���•���}�(�����}�v�•���Œ�À���š�]�}�v��
�]�u�‰�}�Œ�š���v�����U���v�����Œ���š�Z�����Á�}�Œ�l��
���}�µ�v�����Œ�Ç���š�}���Œ���u�]�v�����Á�}�Œ�l���Œ�•���v�}�š���š�}��
�š�Œ���•�‰���•�•���}�Œ���}�����µ�‰�Ç���š�Z�������Œ�����U�����v�����š�}��
�����������Œ���(�µ�o�����µ�Œ�]�v�P���}�‰���Œ���š�]�}�v���}�(��
���‹�µ�]�‰�u���v�š�X 
 
�~���•�/�v�•�‰�����š���š�Z�������}�v���]�š�]�}�v��
�}�( ���]�}�•�‰�Ç�Œ�}�• �À�������]�v�]�}�]�����• ���•���‰���Œ�š���}�(��
�Á�����l�o�Ç���•�]�š�������µ���]�š�X 
 
�~���•    �Z���]�v�•�š���š�����š�Z�������]�•�š�µ�Œ���������Œ�}���l�Ç��
�•�Z�}�Œ�����Á�]�š�Z���š�Z�����Œ�}���l�•���š���u�‰�}�Œ���Œ�]�o�Ç��
�Œ���u�}�À�����X 
 
�~���•   �����Œ�Œ�Ç���}�µ�š ���}�u�‰���v�•���š�}�Œ�Ç���š�Œ������
�‰�o���v�š�]�v�P���]�v���������}�Œ�����v�������Á�]�š�Z�������s����
�d���t���E�}�X���ó�l�î�ì�í�ñ���š�} �Œ���]�v�•�š���š�����š�Z����
���(�(�����š���� �Á�}�}���o���v���X 
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�Z���(�X 

���D�˜�� 
�Z���(�X 

���v�À�]�Œ�}�v�u���v�š���o�����•�‰�����š 
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�0�H�D�V�X�U�H�V 

���D�˜�� ���D���v�µ���o���Z�����}�u�u���v��������
�D�]�š�]�P���š�]�}�v�l�������š�]�}�v�• 

�����š�]�}�v�����Ç 
�D�����•�µ�Œ���u���v�š��
�W�Œ�}�������µ�Œ���•�l�D���š�Z�}���• 

�D���Œ�]�v����
�����}�o�}�P�Ç 

�� �� a) �d�Z�����‰�Œ�}�‰�}�•�������W�Œ�}�i�����š���Á�]�o�o��
�����µ�•�����u�]�v�}�Œ���Z�����]�š���š���o�}�•�•���}�(��
�u�µ�����Ç���•�����������X�� 

 
b) �/�v���]�Œ�����š���Á���š���Œ���‹�µ���o�]�š�Ç���]�u�‰�����š��

�u���Ç�����Œ�]�•�����(�Œ�}�u �]�v�•�š���o�o���š�]�}�v��
���v�������Æ�š�Œ�����š�]�}�v���}�(���•�Z�����š���‰�]�o����
�}�(�����}�(�(���Œ�����u �]�v�����}�v�•�š�Œ�µ���š�]�}�v��
�‰�Z���•���X  

 
c) ���Œ�����P�]�v�P�����v�����������l�(�]�o�o�]�v�P���(�}�Œ��

�]�v�•�š���o�o���š�]�}�v���}�(�����]�(�(�µ�•���Œ���Á�]�o�o��������
���}�v���µ���š�������]�v�•�]�������(�µ�o�o�Ç��
���v���o�}�•���������}�(�(���Œ�����u�X���E�}��
�u���Œ�]�v�����•�����]�u���v�š���o�}�•�•���š�}��
�Á���š���Œ�����}�o�µ�u�v���]�•�����Æ�‰�����š�����X�� 

a) ���}�v���]�š�]�}�v�•���]�v��
�š�Z����
���v�À�]�Œ�}�v�u���v�š���o��
�W���Œ�u�]�š�����v����
���]�•���Z���Œ�P����
�>�]�����v�•�����•�Z�}�µ�o����
�������(�}�o�o�}�Á���� 

a) �d�Z�����À���Œ�]���š�]�}�v���]�v���Á���š���Œ���‹�µ���o�]�š�Ç ���š��
���}�Œ���o�����v�������u�‰�Z�]�}�Æ�µ�•��
�Z�����]�š���š�• ���µ�Œ�]�v�P�����}�(�(���Œ�����u��
�]�v�•�š���o�o���š�]�}�v�����v�������Æ�š�Œ�����š�]�}�v��
�Á�}�Œ�l�• �Á�]�o�o���������}�À���Œ�•�����v ���Ç���Á���š���Œ��
�‹�µ���o�]�š�Ç���u�}�v�]�š�}�Œ�]�v�P���u���v�š�]�}�v�����X 

���}�v�š�Œ�����š�}�Œ a) �E�}���•�‰�����]�(�]�����u�}�v�]�š�}�Œ�]�v�P�����v����
���µ���]�š���‰�Œ�}�P�Œ���u�u�����]�•���Œ���‹�µ�]�Œ�����X��
�t�]�š�Z���‰�Œ�}�‰���Œ���]�u�‰�o���u���v�š���š�]�}�v��
�}�(���Á���š���Œ���‹�µ���o�]�š�Ç���u�]�š�]�P���š�]�}�v��
�u�����•�µ�Œ���•�U���Œ���•�]���µ���o���]�u�‰�����š���]�•��
���Æ�‰�����š���� �š�}�����������������‰�š�����o���X 
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�D�]�š�]�P���š�]�}�v��
�0�H�D�V�X�U�H�V 

���D�˜�� ���D���v�µ���o���Z�����}�u�u���v��������
�D�]�š�]�P���š�]�}�v�l�������š�]�}�v�• 

�����š�]�}�v�����Ç 
�D�����•�µ�Œ���u���v�š��
�W�Œ�}�������µ�Œ���•�l�D���š�Z�}���• 

�&�]�•�Z���Œ�]���• �� �� a) �E�}�����]�Œ�����š�����v���Œ�}�����Z�u���v�š���}�v��
�&�]�•�Z�����µ�o�š�µ�Œ�����•�}�v�������v����
���Œ�š�]�(�]���]���o���Z�����(�•���]�v���š�Z�����^�š�µ���Ç��
���Œ�������]�•�����Æ�‰�����š�����X  

 

b) �����}�µ�š �í�U�õ�î�ì �u�î �}�(���(�]�•�Z�]�v�P��
�P�Œ�}�µ�v�������v�����ñ�ì�ì �u�î �}�(��
�����v�š�Z�]�� �•�‰���Á�v�]�v�P���P�Œ�}�µ�v�����Á�]�o�o��
���������(�(�����š�����X�����Æ�����‰�š���š�Z����
�ñ �u�î �����v�š�Z�]�� �•�‰���Á�v�]�v�P��
�P�Œ�}�µ�v�����Á�]�o�o���������o�}�•�š��
�‰���Œ�u���v���v�š�o�Ç�U���}�š�Z���Œ���]�u�‰�����š������
���Œ�������Á�]�o�o���}�v�o�Ç�����������(�(�����š�������]�v��
���}�v�•�š�Œ�µ���š�]�}�v���‰�Z���•����
�š���u�‰�}�Œ���Œ�]�o�Ç���~�Œ���À���Œ�•�]���o����
�]�u�‰�����š�•�X���/�v���]�Œ�����š���]�u�‰�����š���}�v��
�(�]�•�Z���Œ�]���•���Œ���•�}�µ�Œ�����• ���Ç���š�Z����
�Á���š���Œ���‹�µ���o�]�š�Ç�������š���Œ�]�}�Œ���š�]�}�v��
�Á�]�o�o���������]�v�•�]�P�v�]�(�]�����v�š���Á�]�š�Z��
�‰�Œ�}�‰���Œ���]�u�‰�o���u���v�š���š�]�}�v���}�(��
�Á���š���Œ���‹�µ���o�]�š�Ç���u�]�š�]�P���š�]�}�v��
�u�����•�µ�Œ���•�X  

a) ���}�v���]�š�]�}�v�•���]�v��
�š�Z����
���v�À�]�Œ�}�v�u���v�š���o��
�W���Œ�u�]�š�����v����
���]�•���Z���Œ�P����
�>�]�����v�•�����•�Z�}�µ�o����
�������(�}�o�o�}�Á���� 

�t���š���Œ���‹�µ���o�]�š�Ç�����š���&���•���Á�]�o�o��������
�u�}�v�]�š�}�Œ���������µ�Œ�]�v�P ���}�(�(���Œ�����u��
�]�v�•�š���o�o���š�]�}�v�����v�������Æ�š�Œ�����š�]�}�v���Á�}�Œ�l�•��
���v�������Œ�����P�]�v�P���Á�}�Œ�l�• �]�v��
�š�Z�� ���}�v�•�š�Œ�µ���š�]�}�v���‰�Z���•�������•��
�‰�Œ�}�‰�}�•�����X�� 

���}�v�š�Œ�����š�}�Œ a) �E�}���•�‰�����]�(�]�����u�}�v�]�š�}�Œ�]�v�P�����v����
���µ���]�š���‰�Œ�}�P�Œ���u�u�������Œ�����Œ���‹�µ�]�Œ�����X��
�t�]�š�Z���‰�Œ�}�‰���Œ���]�u�‰�o���u���v�š���š�]�}�v���}�(��
�Á���š���Œ���‹�µ���o�]�š�Ç���u�]�š�]�P���š�]�}�v��
�u�����•�µ�Œ���•�U���Œ���•�]���µ���o���]�u�‰�����š���]�•��
���v�š�]���]�‰���š���� �š�}�����������������‰�š�����o���X 
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���D�˜�� ���D���v�µ���o���Z�����}�u�u���v��������
�D�]�š�]�P���š�]�}�v�l�������š�]�}�v�• 

�����š�]�}�v�����Ç 
�D�����•�µ�Œ���u���v�š��
�W�Œ�}�������µ�Œ���•�l�D���š�Z�}���• 

�t���•�š����
�D���v���P���u���v�š 

������ �:�0�� ��
�:�0����  

a) ���}�v�•�š�Œ�µ���š�]�}�v���}�(���š�Z�����•���Á���P����
�š�Œ�����š�u���v�š���‰�o���v�š�U���o���Ç�]�v�P���}�(��
�P�Œ���À�]�š�Ç���•���Á���Œ�•�����v�����Œ�]�•�]�v�P��
�u���]�v�• ���v�����•�µ���u���Œ�]�v����
�}�µ�š�(���o�o ���Œ�������Æ�‰�����š�������š�}��
�P���v���Œ���š�� �u���]�v�o�Ç �]�v���Œ�š��
���}�v�•�š�Œ�µ���š�]�}�v�����v���������u�}�o�]�š�]�}�v��
�~���˜���• �u���š���Œ�]���o�•���~�}�Œ���‰�µ���o�]����
�(�]�o�o�• �(�Œ�}�u�����Æ�����À���š�]�}�v�U ���v����
�µ�v�µ�•���������µ�]�o���]�v�P���u���š���Œ�]���o�•�X��
�K�š�Z���Œ���Á���•�š���•���]�v���o�µ���� �v�}�v�r
�]�v���Œ�š ���˜�����u���š���Œ�]���o�•���~�}�Œ��
���˜��  �Á���•�š���•�U���‰�o���v�š���u���š���Œ�]���o�•�U��
�•�����(�(�}�o���]�v�P�U���(�}�Œ�u�Á�}�Œ�l�����v����
�‰�����l���P�]�v�P�U��chemical �Á���•�š����
�(�Œ�}�u���‰�o���v�š��
�u���]�v�š���v���v�����U �����v�š�}�v�]�š����
�•�o�µ�Œ�Œ�Ç���(�Œ�}�u�����Œ�]�o�o�]�v�P���Á�}�Œ�l�•�����v����
�P���v���Œ���o���Œ���(�µ�•�����(�Œ�}�u���Á�}�Œ�l���Œ�•�X  

 

b) ���Œ�����P�]�v�P�����š���š�Z�����‰�Œ�}�‰�}�•������
���]�(�(�µ�•���Œ���o�}�����š�]�}�v���Á�]�o�o��
�P���v���Œ���š�����u���Œ�]�v�����•�����]�u���v�š�X  

a) ���o�o�����˜����
�u���š���Œ�]���o�•��
�P���v���Œ���š�������Á�]�o�o��
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���}�À���Œ���Á�]�o�o��������
�‰�Œ�}�À�]��������
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�š�Œ���v�•�‰�}�Œ�š���š�]�}�v��
�}�(�����µ�•�š�Ç��
�u���š���Œ�]���o�•�X��
�^�µ�]�š�����o����
�u���š���Œ�]���o�•���Á�]�o�o��
�������•�}�Œ�š�������(�}�Œ��
�Œ���µ�•�����}�v�r�•�]�š���X��
�K�v�o�Ç���v�}�v�r�]�v���Œ�š��
���˜�����u���š���Œ�]���o��
�Á�]�o�o��������
���]�•�‰�}�•�������}�(�(�r
�•�]�š�����š�}���E���E�d��
�>���v���(�]�o�o�X�� 
 

b) ���}�v���]�š�]�}�v�•���]�v��
�š�Z����
���v�À�]�Œ�}�v�u���v�š���o��
�W���Œ�u�]�š�����v����
���]�•���Z���Œ�P����
�>�]�����v�•�����•�Z�}�µ�o����
�������(�}�o�o�}�Á���� 

 

�~���•�����Z���µ�•�������˜�����u���š���Œ�]���o�•���}�v�•�]�š����
���v�������]�•�‰�}�•�������Æ�����•�•��
�µ�v���}�v�š���u�]�v���š�������}�v���•���š�}���‰�µ���o�]�����(�]�o�o�X 
 
�~���•  �W�Œ�}�À�]�������•�µ�(�(�]���]���v�š���Á���•�š����
���}�o�o�����š�]�}�v���‰�}�]�v�š�•���(�}�Œ���P���v���Œ���o���Œ���(�µ�•����
���v�����Œ���P�µ�o���Œ�o�Ç���u���]�v�š���]�v�������š�}�����À�}�]����
�������µ�u�µ�o���š�]�}�v�X�����]�•�‰�}�•�����š�Z�����Á���•�š�������š��
�Á���•�š�����š�Œ���v�•�(���Œ���}�Œ�����]�•�‰�}�•���o���(�����]�o�]�š�]���•�X 
 
�~���•   �D�]�v�]�u�]�Ì�����Á���•�š���P�����š�Z�Œ�}�µ�P�Z��
�����Œ���(�µ�o���‰�o���v�v�]�v�P�����v�������À�}�]���]�v�P���}�À���Œ�r
�‰�µ�Œ���Z���•�����}�(�����}�v�•�š�Œ�µ���š�]�}�v���u���š���Œ�]���o�•�X 
 
�~���•   �W�Œ�}�À�]�������š�Œ���]�v�]�v�P���š�}���Á�}�Œ�l���Œ�•���}�v��
�•�]�š�������o�����v�o�]�v���•�•�U���Á���•�š����
�u���v���P���u���v�š���~�Á���•�š�����Œ�����µ���š�]�}�v�U��
�Œ���µ�•�������v�����Œ�����Ç���o���•�����v�������Z���u�]�����o��
�Z���v���o�]�v�P���‰�Œ�}�������µ�Œ���•�X 
 
�~���•    �,�]�Œ�����o�]�����v�•�������Á���•�š�������]�•�‰�}�•���o��
���}�v�š�Œ�����š�}�Œ�•���(�}�Œ���Á���•�š�������}�o�o�����š�]�}�v��
���v�����Œ���u�}�À���o�X�����]�•�‰�}�•�����Á���•�š�������š��
�o�]�����v�•�������Á���•�š�������]�•�‰�}�•���o���(�����]�o�]�š�]���•�X 
 
�~�(�•    �Z�����}�v���]�š�]�}�v�����v�����Œ���µ�•����
�����v�š�}�v�]�š�������•���(���Œ�����•���‰�Œ�����š�]�����o�X 
 
�~�P�•   ���}�v���µ���š���u���Œ�]�v�����•�����]�u���v�š���š���•�š��
���v�������µ�u�‰�����Œ�����P�������u���Œ�]�v����
�•�����]�u���v�š���������}�Œ���]�v�P���š�} ���d�t�����d���t��
�E�}�X���ï�ð�l�î�ì�ì�î���D���v���P���u���v�š���}�(��

���}�v�š�Œ�����š�}�Œ �7�K�H���&�R�Q�W�U�D�F�W�R�U���V�K�R�X�O�G���D�S�S�O�\�� �I�R�U��
�U�H�O�H�Y�D�Q�W�� �O�L�F�H�Q�F�H�V���S�H�U�P�L�W�V�� �I�R�U��
�Z�D�V�W�H�� �G�L�V�S�R�V�D�O�� �X�Q�G�H�U�� �G�L�I�I�H�U�H�Q�W��
�U�H�J�X�O�D�W�L�R�Q�V�� �D�Q�G�� �R�U�G�L�Q�D�Q�F�H�V�� �D�V��
�I�R�O�O�R�Z�V�� 
 

(a) ���Z���u�]�����o���t���•�š����
�W���Œ�u�]�š�•�l�o�]�����v�•���•���µ�v�����Œ���š�Z����
�t���•�š�������]�•�‰�}�•���o���K�Œ���]�v���v�������~�����‰��
�ï�ñ�ð�•�V 

(b) �W�µ���o�]�������µ�u�‰�]�v�P���>�]�����v�������µ�v�����Œ��
�š�Z�����>���v�����~�D�]�•�����o�o���v���}�µ�•��
�W�Œ�}�À�]�•�]�}�v�•�•���K�Œ���]�v���v�������~�����‰���î�ô�•�V 

(c) �D���Œ�]�v�������µ�u�‰�]�v�P���W���Œ�u�]�š���µ�v�����Œ��
���µ�u�‰�]�v�P�����š���^�������K�Œ���]�v���v�������~�����‰��
�ð�ò�ò�•�V�����v�� 

(d) ���(�(�o�µ���v�š�����]�•���Z���Œ�P�����>�]�����v������
�µ�v�����Œ���š�Z�����t���š���Œ���W�}�o�o�µ�š�]�}�v��
���}�v�š�Œ�}�o���K�Œ���]�v���v�������~�����‰���ï�ñ�ô�•�X 
 

b) �Z���(���Œ���v�������•�Z�}�µ�o�����������u���������š�}��
���W���[�•�����}�}�l�o���š�•���}�v��
�o�]�����v�����•�l�‰���Œ�u�]�š�•�X���d�Z����
���}�v�š�Œ�����š�}�Œ���•�Z���o�o�����o�•�}�����}���µ�u���v�š��
�Œ�����Ç���o�]�v�P���Œ�������]�‰�š�•�l�����]�•�‰�}�•���o��
�Œ�����}�Œ�����š�}���l�����‰���š�Œ�����l���}�(���Á���•�š����
�u�}�À���u���v�š�X���d�Z�������d���•�Z���o�o�����Z�����l��
�Á�]�š�Z���š�Z�������}�v�š�Œ�����š�}�Œ���š�Z���š���š�Z���•����
�o�]�����v�����•�l�‰���Œ�u�]�š�•���Z���À�����������v��
�}���š���]�v�����X���,�����•�Z�}�µ�o�������o�•�}���Œ���À�]���Á��
�š�Z���������}�À�������}���µ�u���v�š���š�]�}�v�•��
�Œ���P�µ�o���Œ�o�Ç���š�}�����v�•�µ�Œ�������}�u�‰�o�]���v������
�Á�]�š�Z���o���P�]�•�o���š�]�}�v�•�����v����
�•�‰�����]�(�]�����š�]�}�v�•�X 
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�/�š���u 
���/����
�Z���(�X 

���D�˜�� 
�Z���(�X 

���v�À�]�Œ�}�v�u���v�š���o�����•�‰�����š 
���}�Œ�Œ���•�‰�}�v���]�v�P�� 
�D�]�š�]�P���š�]�}�v��
�0�H�D�V�X�U�H�V 

���D�˜�� ���D���v�µ���o���Z�����}�u�u���v��������
�D�]�š�]�P���š�]�}�v�l�������š�]�}�v�• 

�����š�]�}�v�����Ç 
�D�����•�µ�Œ���u���v�š��
�W�Œ�}�������µ�Œ���•�l�D���š�Z�}���• 

c) �&�µ���o�]�v�P���}�(��
���‹�µ�]�‰�u���v�š���Á�]�o�o��
���������}�v���µ���š������
�����Œ���(�µ�o�o�Ç���}�v�r
�•�]�š�������Ç���u�}���]�o����
�š���v�l���Œ���š�}�����À�}�]����
�•�š�}�Œ���P�����}�(���(�µ���o��
���v�����}�]�o���•�‰�]�o�o���P���X�� 
 

d) �W�Œ�}�À�]�•�]�}�v���}�(��
���Œ�]�‰���š�Œ���Ç�•���(�}�Œ��
���‹�µ�]�‰�u���v�š��
�o�]�l���o�Ç�������µ�•����
�•�‰�]�o�o���P�����}�(��
���Z���u�]�����o���l���(�µ���o�U��
���v�����‰�Œ�}�À�]������
�Œ�}�µ�š�]�v����
�u���]�v�š���v���v�����X�� 
 
 

���Œ�����P�����l���Æ�����À���š������
�^�����]�u���v�š ���v�� ���µ�u�‰�]�v�P ���š���^������
�K�Œ���]�v���v�����X 
 
�~�Z�•�����Z���u�]�����o���Á���•�š�����•�Z���o�o��������
�Z���v���o�����U���•�š�}�Œ���������v�������]�•�‰�}�•������
�‰�Œ�}�‰���Œ�o�Ç�U���������}�Œ���]�v�P���š�}���š�Z�����Œ���o���À���v�š��
�P�µ�]�����o�]�v���•�X 
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�/�š���u 
���/����
�Z���(�X 

���D�˜�� 
�Z���(�X 

���v�À�]�Œ�}�v�u���v�š���o�����•�‰�����š 
���}�Œ�Œ���•�‰�}�v���]�v�P�� 
�D�]�š�]�P���š�]�}�v��
�0�H�D�V�X�U�H�V 

���D�˜�� ���D���v�µ���o���Z�����}�u�u���v��������
�D�]�š�]�P���š�]�}�v�l�������š�]�}�v�• 

�����š�]�}�v�����Ç 
�D�����•�µ�Œ���u���v�š��
�W�Œ�}�������µ�Œ���•�l�D���š�Z�}���• 

�>���v���•�����‰����
���v�����s�]�•�µ���o��
�]�u�‰�����š 

�7�D�E�O�H��
���� ������
�	�� ������
�� 

�&�0����
�&�0���� �	��
�2�0����
�2�0�� 

a) �D�]�v�}�Œ���o���v���•�����‰�������v�����À�]�•�µ���o��
�]�u�‰�����š���]�•�����Æ�‰�����š���������µ�����š�}��
���Œ�����P�]�v�P���Á�}�Œ�l���]�v���}�‰���v���•�����U��
���}�v�•�š�Œ�µ���š�]�}�v���}�(���š�Z�����^�d�W�����v����
�‰�]�‰���o�]�v���•���}�v���o���v�������v�����š�Z�����o�}�•�•��
�}�(�����Æ�]�•�š�]�v�P���š�Œ�����•�����v����
�À���P���š���š�]�}�v�����š���š�Z�����•���Á���P����
�š�Œ�����š�u���v�š���‰�o���v�š���•�]�š�� �]�v���š�Z����
���}�v�•�š�Œ�µ���š�]�}�v���‰�Z���•���X�� 
 
 

a) ���}�v���]�š�]�}�v�•���]�v��
�š�Z����
���v�À�]�Œ�}�v�u���v�š���o��
�W���Œ�u�]�š�����v����
���]�•���Z���Œ�P����
�>�]�����v�•�����•�Z�}�µ�o����
�������(�}�o�o�}�Á���� 
 

b) �/�u�‰�o���u���v�š���š�Z����
�Œ�����}�u�u���v��������
�u�]�š�]�P���š�]�}�v��
�‰�Œ�}�‰�}�•�������]�v��
���D�˜�����u���v�µ���o 

a) �d�Z�������}�v�š�Œ�����š�}�Œ���•�Z���o�o�����u�‰�o�}�Ç ����
�‰�Œ�}�(���•�•�]�}�v���o�o�Ç���‹�µ���o�]�(�]������
�Z���P�]�•�š���Œ���� �>���v���•�����‰����
���Œ���Z�]�š�����š �~�Z�>���•���}�v���š�Z����
���v�À�]�Œ�}�v�u���v�š���o���d�����u��
�š�} �•�µ�‰���Œ�À�]�•�������v�����u�}�v�]�š�}�Œ���š�Z����
�]�u�‰�o���u���v�š���š�]�}�v���}�(�����}�v�•�š�Œ�µ���š�]�}�v��
�‰�Z���•�����o���v���•�����‰�������v�����À�]�•�µ���o��
�u�]�š�]�P���š�]�}�v���u�����•�µ�Œ���•�X���d�Z�]�•���]�•��
�v�������•�•���Œ�Ç���š�}�����v�•�µ�Œ�����š�Z���š�����o�o���š�Z����
�Œ�����}�u�u���v���������o���v���•�����‰�������v����
�À�]�•�µ���o���u�]�š�]�P���š�]�}�v���u�����•�µ�Œ���•��
�µ�v�����Œ�����Z���‰�š���Œ���í�ì���}�(���š�Z�������/�������Œ����
���(�(�����š�]�À���o�Ç���]�u�‰�o���u���v�š������
�]�v���o�µ���]�v�P���u�]�v�]�u�]�Ì���š�]�}�v���}�(���š�Z����
�Á�}�Œ�l�•���(�}�}�š�‰�Œ�]�v�š�U�����v�•�µ�Œ�]�v�P���š�Z���š��
�š�Z�}�•�������Æ�]�•�š�]�v�P���š�Œ�����•�������Œ�u���Œ�l������
�(�}�Œ���Œ���š���v�š�]�}�v���}�v���•�]�š�����}�Œ��
�š�Œ���v�•�‰�o���v�š�]�v�P�����Œ�����‰�Œ�}�š�����š���������v����
�‰�o���v�š�]�v�P���Á�}�Œ�l�•�����Œ�������}�Œ�Œ�����š�o�Ç��
�]�u�‰�o���u���v�š�����X  

 
 
 

���}�v�š�Œ�����š�}�Œ a) �d�Œ�������Œ�]�•�l�����•�•���•�•�u���v�š���•�Z���o�o��������
�µ�v�����Œ�š���l���v�����Ç���š�Z�������}�v�š�Œ�����š�}�Œ��
���µ�Œ�]�v�P�����}�v�•�š�Œ�µ���š�]�}�v���š�}�����o�o��
���Æ�]�•�š�]�v�P���š�Œ�����•���Á�]�š�Z�]�v���š�Z�����‰�Œ�}�i�����š��
�•�]�š�������•���‰���Œ���^�'�µ�]�����o�]�v���•���(�}�Œ���d�Œ������
�Z�]�•�l�����•�•���•�•�u���v�š�����v����
�D���v���P���u���v�š�����Œ�Œ���v�P���u���v�š�_�X  
 

b) � îte���]�v�•�‰�����š�]�}�v�• ���Ç�����‰�‰�}�]�v�š������
�Z�>�����•�Z���o�o���������µ�v�����Œ�š���l���v�����š��
�u�}�v�š�Z�o�Ç���]�v�š���Œ�À���o�•���š�}�����o�}�•���o�Ç��
�u�}�v�]�š�}�Œ�����o�o���š�Z���•�������•�‰�����š�•���}�(��
�Á�}�Œ�l�X���/�v�•�‰�����š�]�}�v���(�]�v���]�v�P�•���•�Z���o�o��
�������o�}�P�P�������]�v�������•�]�š�����u�}�v�]�š�}�Œ�]�v�P��
�Œ���‰�}�Œ�š���Á�]�š�Z�����v�Ç�����]�•���Œ���‰���v���]���•��
�}�Œ�����}�v�����Œ�v�•���Œ���P���Œ���]�v�P���š�Z����
�]�u�‰�o���u���v�š���š�]�}�v�����v����
���(�(�����š�]�À���v���•�•���}�(���u�]�š�]�P���š�]�}�v��
�u�����•�µ�Œ���•���Z�]�P�Z�o�]�P�Z�š�����X 
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�/�š���u 
���/����
�Z���(�X 

���D�˜�� 
�Z���(�X 

���v�À�]�Œ�}�v�u���v�š���o�����•�‰�����š 
���}�Œ�Œ���•�‰�}�v���]�v�P�� 
�D�]�š�]�P���š�]�}�v��
�0�H�D�V�X�U�H�V 

���D�˜�� ���D���v�µ���o���Z�����}�u�u���v��������
�D�]�š�]�P���š�]�}�v�l�������š�]�}�v�• 

�����š�]�}�v�����Ç 
�D�����•�µ�Œ���u���v�š��
�W�Œ�}�������µ�Œ���•�l�D���š�Z�}���• 

���µ�]�o����
�,���Œ�]�š���P�� 

�������� �%�+������
�%�+�� 

a) �� �•���š�Z�����‰�Œ�}�‰�}�•�������Á�}�Œ�l���]�•��
���o�}�•�����š�}���•�}�u�����}�(���š�Z����
�]�����v�š�]�(�]���������µ�]�o�š���Z���Œ�]�š���P����
�Œ���•�}�µ�Œ�����•�U�����}�v���]�š�]�}�v���•�µ�Œ�À���Ç�U��
�À�]���Œ���š�]�}�v�����v�����•���š�š�o���u���v�š��
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Appendix  I  Cumulative Statistics on Complaints, Notifications of Summons, Successful Prosecutions and Public Engagement Activities  

  

Environmental Complaints Log  
Complaint Log 

No.  
Date of 

Complaint  
Received 

From  
 

Received 
By  

 

Nature of 
Environmental 

Complaint    

Relevant  to the 
Construction Work of 

Project Site? (Y/N)   
Investigation/ Mitigation Action  Status  

-  -  -  -  -  
 
- -  -  

Remark:  
* No Complaints, Notifications of Summons or Successful Prosecutions was received in the reporting period.  
  
  
Cumulative Statistics on Complaints, Notifications of Summons and Successful Prosecutions and Public Engagement Activities  

Reporting Period  Complaints  Notifications of Summons and Prosecutions  Public Engagement Activities  

This Month   0  0  0  

Cumulative Project -to-Date  
0  0  0  

 


