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Executive Summary 

In September 2011, Mott MacDonald Hong Kong Limited (MMHK) was commissioned by the 

Civil Engineering and Development Department (CEDD) under Agreement No. LW 05/2011 to 

undertake the Environmental Team (ET) services (including environmental monitoring and audit 

(EM&A)) for the Site formation and Infrastructural works near Tsing Lun Road and Tsz Tin Road 

in Area 54, Tuen Mun (The Project). 

The Environmental Permit (EP) No. EP-331/2009 for the “Widening of Tsing Lun Road, Tuen 

Mun” was granted by the Environmental Protection Department (EPD) on 17 March 2009. This 

is the 60th Monthly EM&A Report submitted under Condition 3.2 of the EP which summarises 

the findings on EM&A during the period from 1 to 30 November 2016.  

Exceedance of Action and Limit Levels 

No exceedance of Action or Limit Levels for Air Quality and Noise monitoring were recorded in 

the reporting month.  

Implementation of Mitigation Measures 

Site inspections were carried out on 2, 9, 16, 23 and 30 November 2016 to confirm the 

implementation measures undertaken by the Contractor in the reporting month. The outcomes 

are presented in Section 4 and the status of implementation of mitigation measures in the site 

is shown in Appendix J. 

Record of Complaints 

There was no record of complaints received in the reporting month. 

Record of Notification of Summons and Successful Prosecutions 

There was no record of notification of summons and successful prosecution in the reporting 

month. 

Reporting Changes 

There are no reporting changes. 

Future Key Issues 

The major site works scheduled to be commissioned in the coming three months include:  

● Demolition of existing structures  

● Construction of stormwater drain and sewage  

● Construction of Noise barrier 

● Finishing works for public toilet & Refuse Collection Point (RCP) 

● Roadworks 

● Finishing works for footbridge 

● Laying of watermain 

Potential environmental impacts due to the construction activities, including air quality, noise, 

water quality, waste and trees will be monitored or reviewed. The recommended environmental 
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mitigation measures shall be implemented on site and weekly site inspections will be carried out 

to ensure that the environmental conditions are acceptable. 
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1 Introduction 

1.1 Background 

In September 2011, Mott MacDonald Hong Kong Limited (MMHK) was commissioned by the 

Civil Engineering and Development Department (CEDD) under Agreement No. LW 05/2011 to 

undertake the Environmental Team (ET) services (including environmental monitoring and audit 

(EM&A)) for the Site formation and Infrastructural works near Tsing Lun Road and Tsz Tin Road 

in Area 54, Tuen Mun (The Project). The construction of the project commenced on 8 Dec 2011. 

The Monthly EM&A Report is required under the approved EM&A Manual and is submitted to 

fulfil Condition 3.2 of the Environmental Permit (EP) No. EP-331/2009 for the “Widening of Tsing 

Lun Road, Tuen Mun”, which was granted by the Environmental Protection Department (EPD) 

on 17 March 2009.  

This is the 60th Monthly EM&A Report presenting the monitoring works conducted from 1 to 30 

November 2016. The purpose of this report is to summarise the findings in the EM&A of the 

project over the reporting period.  

1.2 Project Organisation 

The organisation chart and lines of communication with respect to the on-site environmental 

management structure together with the contact information of the key personnel are shown in 

Appendix A. 

1.3 Environmental Status in the Reporting Period  

During the reporting period, construction works of the Project undertaken included: 

● Construction of watermain 

● Demolition of existing structures 

● Construction of stormwater drain and sewage 

● Roadworks 

● Finishing works for footbridge 

● Finishing works for Public Toilet and RCP 

● Construction of Noise barrier and enclosure 

● Mini-piling works 

The Construction Works Programme of the Project is provided in Appendix B. A layout plan of 

the Project is provided in Figure 1.1 and Figure 1.2. 

1.4 Summary of EM&A Requirements  

The EM&A programme requires environmental monitoring of air quality and noise as specified in 

the approved EM&A Manual.  

A summary of impact EM&A requirements is presented in Table 1-1. 
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Table 1-1: Summary of Impact EM&A Requirements 

Parameters Descriptions Locations Frequencies 

Air Quality 24-hour TSP AM3 Once every 6 days 

1-hour TSP AM3 3 times every 6 days 

Noise Leq, 30 minutes NM8, NM9 Weekly 

The Environmental Quality Performance Limits (Action and Limit Levels) for air quality and noise 

are shown in Appendix C.  

The Event and Action Plan for air quality and noise monitoring are shown in Appendix D. 
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2 Impact Monitoring Methodology  

2.1 Introduction 

For air quality and construction noise, the monitoring methodology, including the monitoring 

locations, monitoring equipment used, monitoring parameters, and frequency and duration etc., 

are detailed in this Section. The environmental monitoring schedules for the reporting period 

and the tentative monitoring schedule for the coming month are provided in Appendix E. 

2.2 Air Quality 

2.2.1 Monitoring Parameters, Frequency and Duration 

Table 2-1 summarizes the monitoring parameters, frequency and duration of the TSP 

monitoring.  

Table 2-1: Air Quality Monitoring Parameters, Frequency and Duration 

Monitoring Stations Parameter Frequency and Duration 

Tung Wah Group of Hospitals 
(TWGHs) Yau Tze Tin Memorial 
College (AM3) 

24-hour TSP At least once in every six-days 

1-hour TSP 3 times every six-days 

2.2.2 Monitoring Locations 

Four monitoring stations (AM1, AM2, AM3 and AM4) were proposed in the EM&A Manual. Only 

AM3, i.e. TWGHs Yau Tze Tin Memorial College, was considered relevant to this project based 

on the scope and layout of the construction works. The location of the monitoring station is 

given in Table 2-2 and is shown in Figure 2.1.  

Table 2-2: Air Quality Monitoring Station 

Monitoring Station Location 

AM3 TWGHs Yau Tze Tin Memorial College, at roof of the Assembly Hall  

(accessed from 4/F) 

2.2.3 Monitoring Equipments 

Continuous 24-hour TSP air quality monitoring was conducted using High Volume Sampler 

(HVS) (Model: GMWS-2310 Accu-vol) located at the designated monitoring station. The HVS 

meets all the requirements stated in Section 3.2 of the EM&A Manual. Portable direct reading 

dust meters were used to carry out the 1-hour TSP monitoring. Table 2-3 summarizes the 

equipment used in the impact air quality monitoring. Copies of the calibration certificates for the 

HVS and portable dust meters are attached in Appendix F. 
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Table 2-3: TSP Monitoring Equipment 

Equipment Model 

24-hour TSP monitoring 

High Volume Sampler GMWS 2310 Accu-vol (Serial no. 0890) 

Calibration Orifice TE-5025A  (Serial no. 2454) 

1-hour TSP monitoring 

Portable direct reading dust meter Sibata LD-3B (Serial no. 1Y5546) 

2.2.4 Monitoring Methodology 

24-hour TSP Monitoring 

Installation 

The HVS was installed at the site boundary.  The following criteria were considered in the 

installation of the HVS. 

– A horizontal platform with appropriate support to secure the sampler against gusty wind 

was provided. 

– The distance between the HVS and any obstacles, such as buildings, was at least twice 

the height that the obstacle protrudes above the HVS. 

– A minimum of 2 metres separation from walls, parapets and penthouse was required for 

rooftop sampler. 

– A minimum of 2 metres separation from any supporting structure, measured horizontally 

was required. 

– No furnace or incinerator flues or building vent were nearby. 

– Airflow around the sampler was unrestricted. 

– The sampler has been more than 20 metres from any drip line. 

– Permission was obtained to set up the sampler and to obtain access to the monitoring 

station. 

– A secured supply of electricity is needed to operate the sampler. 

Preparation of Filter Papers 

– Glass fibre filters were labelled and sufficient filters that were clean and without pinholes 

were selected. 

– All filters were equilibrated in the conditioning environment for 24 hours before weighing. 

The conditioning environment temperature was around 25 °C and not variable by more 

than ±3 °C with relative humidity (RH) < 50% and was not variable by more than ±5 %.  

A convenient working RH was 40%.  

Field Monitoring Procedures 

– The power supply was checked to ensure the HVS works properly. 

– The filter holder and the area surrounding the filter were cleaned. 

– The filter holder was removed by loosening the four bolts and a new filter, with stamped 

number upward, on a supporting screen was aligned carefully. 

– The filter was properly aligned on the screen so that the gasket formed an airtight seal 

on the outer edges of the filter. 

– The swing bolts were fastened to hold the filter holder down to the frame.  The pressure 

applied should be sufficient to avoid air leakage at the edges. 

– The shelter lid was closed and was secured with the aluminium strip. 
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– The HVS was warmed-up for about 5 minutes to establish run-temperature conditions. 

– A new flow rate record sheet was set into the flow recorder. 

– The flow rate of the HVS was checked and adjusted at around 1.3 m3/min. The range 

specified in the EM&A Manual was between 0.6-1.7 m3/min. 

– The programmable timer was set for a sampling period of 24 hrs, and the starting time, 

weather condition and the filter number were recorded. 

– The initial elapsed time was recorded. 

– At the end of sampling, the sampled filter was removed carefully and folded in half 

length so that only surfaces with collected particulate matter were in contact. 

– It was then placed in a clean plastic envelope and sealed. 

– All monitoring information was recorded on a standard data sheet. 

– Filters were sent to a Hong Kong Laboratory Accreditation Scheme (HOKLAS) 

accredited laboratory for analysis. 

Maintenance and Calibration 

– The HVS and its accessories are maintained in good working condition, such as 

replacing motor brushes routinely and checking electrical wiring to ensure a continuous 

power supply. 

– HVSs were calibrated prior to monitoring. 

– Calibration records for HVS are shown in Appendix F. 

1-hour TSP Monitoring 

Field Monitoring 

The measuring procedures of the 1-hour dust meter are in accordance with the Manufacturer’s 

Instruction Manual as follows: 

– Set POWER to “ON”, push BATTERY button, make sure that the meter’s indicator is in 

the range with a red line and allow the instrument to stand for about 3 minutes (Then, 

the air sampling inlet has been capped). 

– Push the knob at MEASURE position. 

– Push “O-ADJ” button. (Then meter’s indication is 0). 

– Push the knob at SENSI ADJ position and set the meter’s indication to S value 

described on the Test Report using the trimmer for SENSI ADJ. 

– Pull out the knob and return it to MEASURE position. 

– Push “START” button. 

Maintenance and Calibration 

– The 1-hour dust meter would be checked at 3-month intervals and calibrated at 1-year 

intervals throughout all stages of the air quality monitoring. 

– Calibration records for direct dust meters are shown in Appendix F. 

Weather Condition 

– The wind data during the monitoring period were recorded and provided in Appendix H. 
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2.3 Construction Noise 

2.3.1 Monitoring Parameters, Frequency and Duration 

Table 2-4 summarizes the monitoring parameters, frequency and duration of noise monitoring. 

The noise in A-weighted levels Leq, L10 and L90 are recorded in a 30-minute interval between 

0700 and 1900 hrs at the designated monitoring stations shown in Figure 2.1. For monitoring at 

hours other than daytime on normal weekdays, i.e. 0700-1900 on holidays, 1900-2300 and 

2300-0700 of all days, the noise level will be measured in a 5-minute interval. One set of 

measurement for restricted hour shall include at least 3 consecutive Leq (5 mins) results. 

Table 2-4: Noise Monitoring Parameters, Period and Frequency 

Time Period Parameters Frequency 

Daytime on normal weekdays  

(0700-1900 hrs) 

Leq, L90 & L10  
(30 min) 

Once every week  

(the time period to be monitoring will be randomly 
selected if there are works at hours other than 
daytime on normal weekdays; otherwise only the 
daytime on normal weekdays will be monitored) 

 
For restricted hours (outside daytime on normal 
weekdays), one set of measurement shall include 
at least 3 consecutive Leq (5 min) results. 

Evening time on all days (1900-2300 hrs) 
and  

Holidays (including Sundays) during daytime  

and evening (0700-2300 hrs) 

Leq, L90 & L10 
(5 min) 

All days during the night-time (2300-0700 hrs  

of the next day) 

2.3.2 Monitoring Equipment 

Integrating Sound Level Meter was used for noise monitoring. It was a Type 1 sound level meter 

capable of giving a continuous readout of the noise level readings including equivalent 

continuous sound pressure level (LAeq) and percentile sound pressure level (Lx). They comply 

with International Electrotechnical Commission Publications 651:1979 (Type 1) and 804:1985 

(Type 1). Table 2-5 summarizes the noise monitoring equipment model being used. 

Table 2-5: Noise Monitoring Equipments 

Monitoring Station Equipment Model 

Integrating Sound Level Meter  Calibrator 

NM8 Rion NL-52 (Serial no. 00131627)  

 

Rion NC-73 (Serial no. 10997142) 

 NM9 

2.3.3 Monitoring Locations 

Ten monitoring stations (NM1 to NM10) were proposed in the EM&A Manual. Only NM8 and 

NM9, namely Siu Hong Court and Yau Tze Tin Memorial College respectively, were considered 

relevant to this project based on the scope and layout of the construction works. The exact 

locations of the stations were slightly adjusted during the baseline monitoring phase and 

described in Table 2-6 and shown in Figure 2.1.  

Table 2-6: Locations of Noise Monitoring Stations 

Monitoring Station Locations Type of measurement 

NM8 3/F of Car Park at Siu Hong Court Facade  

NM9 TWGHs Yau Tze Tin Memorial College, at roof of the 
Assembly Hall (accessed from 4/F) 

Facade  
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2.3.4 Monitoring Methodology 

Field Monitoring 

– The Sound Level Meter was set on a tripod at a height of at least 1.2 m above the 

ground. 

– Façade measurement was made at the monitoring locations.  

– The battery condition was checked to ensure the correct functioning of the meter. 

– Parameters such as frequency weighting, the time weighting and the measurement time 

were set as follows: 

-  frequency weighting: A 

-  time weighting: Fast 

-  time measurement: 30 minutes intervals (between 0700-1900 on normal 

weekdays); and 5 minutes intervals (0700-1900 on holidays, 1900-2300 and 2300-

0700 of all days) and at least 3 consecutive measurements for one set of 

monitoring. 

– Prior to and after each noise measurement, the meter was calibrated using a Calibrator 

for 94 dB at 1 kHz.  If the difference in the calibration level before and after 

measurement was more than 1 dB, the measurement would be considered invalid has 

to be repeated after re-calibration or repair of the equipment. 

– During the monitoring period, the Leq, L10 and L90 were recorded.  In addition, any site 

observations and noise sources were recorded on a standard record sheet. 

Maintenance and Calibration 

– The microphone head of the sound level meter and calibrator is cleaned with soft cloth 

at quarterly intervals. 

– The meter and calibrator are sent to the supplier or HOKLAS laboratory to check and 

calibrate at yearly intervals. 

Calibration records are shown in Appendix F. 
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3 Monitoring Results  

3.1 Impact Monitoring 

Impact monitoring for air quality and noise due to the construction work were undertaken in 

compliance with the EM&A Manual during the reporting month. 

3.2 Air Quality Monitoring 

3.2.1 1-hour TSP 

Results of 1-hour TSP at the monitoring location are summarised in Table 3-1. Graphical plots 

of the monitoring results are shown in Appendix G. 

Table 3-1: Summary of 1-hour TSP monitoring results 

Monitoring 
Date 

Start 
Time 

1-hour TSP (µg/m3) Range 

(µg/m3) 

Action Level 
(µg/m3) 

Limit Level 
(µg/m3) 

1st 
Result 

2nd 
Result 

3rd 
Result 

AM3 

03- Nov -16 13:05 77 86 95 68-119 329 500 

09- Nov -16 13:05 78 86 94 

15- Nov -16 13:05 91 104 119 

21- Nov -16 13:05 78 68 69 

25- Nov -16 13:00 78 85 91 

3.2.2 24-hour TSP 

Results of 24-hour TSP at the monitoring location are summarised in Table 3-2. Graphical plots 

of the monitoring results are shown in Appendix G. 

Table 3-2: Summary of 24-hour TSP monitoring results 

Monitoring 
Date 

Start 
Time 

Monitoring Results 
(µg/m3) 

Range 
(µg/m3) 

Action Level 
(µg/m3) 

Limit Level 
(µg/m3) 

AM3 

03- Nov -16 13:32 45 45-76 179 260 

09- Nov -16 13:31 50 

15- Nov -16 13:31 76 

21- Nov -16 13:31 54 

25- Nov -16 13:02 64 

No exceedance of 1-hour and 24-hour TSP (Action or Limit Level) was recorded in the reporting 

period. 
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3.3 Construction Noise 

The construction noise monitoring results are summarized in Table 3-3. Graphical plots of the 

monitoring data are shown in Appendix G. 

Table 3-3: Summary of Construction noise monitoring results 

Monitoring Date Start Time Mean & Range of Noise Levels, dB(A) Limit Level for Leq 

(dB(A)) 
Leq L10 L90 

NM8 

03- Nov -16 13:42 65 67 63 75 

09- Nov -16 13:42 66 67 64 

15- Nov -16 13:40 65 67 62 

21- Nov -16 13:42 65 67 63 

NM9 

03- Nov -16 13:00 60 62 59 70* 

09- Nov -16 13:00 61 63 59 

15- Nov -16 13:00 61 63 60 

21- Nov -16 13:00 61 63 59 

Remark: * Reduced to 70 dB (A) for schools and 65 dB (A) during school examination periods 

No Action or Limit level exceedance of construction noise was recorded in the reporting period 

as no noise related environmental complaint was received during the reporting period and noise 

levels recorded during the monitoring period were below the limit levels. 



Mott MacDonald | Environmental Team Services for Contract No. CV/2011/01 Site Formation and Infrastructural works near Tsing Lun Road and Tsz 
Tin Road in Area 54, Tuen Mun 

12 

 

298617/ENL/EM&A/57/A | December 2016 
P:\Hong Kong\ENL\PROJECTS\298617 Tuen Mun Area 54 LW 05 2011 ET\Deliverables\Monthly EM&A Report\2016\60. November 2016\Monthly EM&A 
Report November 2016 Rev A.docx 
 

4 Environmental Site Inspection 

4.1 Site Inspection 

Construction phase weekly site inspections were carried on 2, 9, 16, 23 and 30 November 2016. 

All observations have been recorded in the site inspection checklist and passed to the 

Contractor together with the appropriate recommended mitigation measures where necessary. 

The key observations from site inspections and associated recommendations are summarized 

in Table 4-1. 

Table 4-1: Summary of Site Inspections and Recommendations  

Inspection 
Date 

Key Observations ET Recommendation Contactor’s 
Responses / 
Action(s) 
Undertaken 

Close-
out 
Date 

19 October 

2016 

Insufficient measures to 
control muddy site runoff at a 
Tsing Lun Road Site (near car 
park) were observed. The 
same runoff also contained 
some oil or chemical. 

The contractor was reminded to 

review and properly implement 

the necessary water quality 

mitigation measures.  

The contractor had 
provided sand bags 
completely around the 
gully to control muddy 
site runoff. 

02 

November 

2016 

19 October 

2016 

Chemical containers were 
observed on the ground at a 
Tsing Lund Road Site. 

The contractor was reminded to 

provide a suitable drip tray. 

The contents of the 
containers were 
identified as water. No 
remaining chemical 
containers on the ground 
was observed. 

02 

November 

2016 

28 October 

2016 

Oil stain was found under 
drilling machine. 

The contractor was reminded to 

remove the oil stain completely. 

The oil stain from the 
drilling machine was 
completely removed. 

16 

November 

2016 

09 November 

2016 

Oil stain was found at a Tsing 
Lun Road Site near Yau Tse 
Tin College.  

The contractor was reminded to 

remove the oil stain. 

The oil stain was 
removed. 

16 

November 

2016 

16 November 

2016 

C&D materials were found 
near the gully under the 
footbridge. 

The contractor was reminded to 

provide sandbags for the gully to 

control potential site runoff. C&D 

material should also be cleaned. 

C&D materials were 
cleared from near the 
gully. The follow-up 
action was considered to 
be adequate. 

23 

November 

2016 

16 November 

2016 

Chemical container without 
drip tray was observed near 
footbridge. 

The contractor was reminded to 

provide a suitable drip tray. 

Chemical containers 
were moved to a bunded 
area. 

23 

November 

2016 

16 November 

2016 

EP was not securely displayed 
at the vehicle site entrance at 
Hong Po Road. 

The contractor was reminded to 

display the EP at the vehicle site 

entrance in accordance with EP 

condition 1.5. 

ET was securely 
displayed at the vehicle 
site entrance at Hong Po 
Road. 

23 

November 

2016 

4.2 Advice on the Solid and Liquid Waste Management Status 

The Contractor has been registered as a chemical waste producer for the Project. Construction 

and demolition (C&D) material sorting was carried out on site. A sufficient number of 

receptacles were available for general refuse collection. The waste flow table is present in 

Appendix I.  
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4.3 Status of Environmental Licenses and Permits 

The environmental permits, licenses, and/or notifications on environmental protection for this 

Project which were valid during the period is summarised in Table 4-2.   

Table 4-2: Status of Environmental Submissions, Licenses and Permits 

Statutory 
Reference 

Description Permit /Reference No. Status 

EIAO Environmental Permit EP-331/2009 Valid 

APCO Notification of Construction Work under APCO 335179 Valid 

WPCO Discharge License WT00011754-2012 

(Valid to: 31 Jan 2017) 

Valid 

WDO Registration as Chemical Waste Producer 0000-423-C1232-08 Valid 

WDO Bill Account for disposal 7013751 Valid 

NCO Construction Noise Permit GW-RW0229-16 Valid until 18 
November 2016 

 

Legend: EIAO – Environmental Impact Assessment Ordinance 
APCO – Air Pollution Control Ordinance 
WPCO – Water Pollution Control Ordinance 
WDO – Waste Disposal Ordinance 
NCO – Noise Control Ordinance 

The Air Pollution Control (Non-road Mobile Machinery) (Emission) Regulation requires all non-

road mobile machinery to bear an approval label or exemption label with a reference number 

issued by EPD as specified in the Regulation. Compliance to this regulation was examined 

during site inspection and any deficiencies would be recorded in the site inspection checklist. 

4.4 Recommended Mitigation Measures 

The EM&A programme followed the recommended mitigation measures in the EM&A Manual. 

The EM&A requirements as well as the summary of implementation status of the environmental 

mitigation measures are provided in Appendix J. In particular, the following mitigation 

measures were brought to attention during the site inspections: 

 

Air Quality 

– Excavated dusty materials should be covered by impervious sheeting or sprayed with 

water to keep the entire surface wet. 

Water Quality 

– Sediment tanks of sufficient capacity are recommended as a general mitigation measure 

which can be used for settling storm water prior to disposal. 

– Water to be pumped out from trenches or foundation excavations shall be discharged into 

storm drains via silt removal facilities. 

– Construction waste, debris and rubbish shall be properly collected, handled and disposed 

of to avoid water quality impacts. 

Waste Management 

– Chemical waste produced should be handled in accordance with the relevant guidelines 

and regulations. 
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5 Report on Non-compliance, Complaints, 

Notification of Summons and Successful 

Prosecutions 

5.1 Record on Non-compliance of Action and Limit Levels 

There was no breach of Action or Limit levels for Air Quality (1-hour and 24-hour Total 

Suspended Particulates) and Noise in the reporting period. 

5.2 Record on Environmental Complaints Received 

No environmental complaint was received during the reporting month. The cumulative statistics 

on complaints were provided in Appendix K.  

5.3 Record on Notifications of Summons and Successful Prosecution 

No notifications of summons or successful prosecution were received this month. The 

cumulative statistics on notifications of summons and successful prosecutions were provided in 

Appendix K. 

5.4 Review of Reasons for and Implications of Non-compliance, Complaints, 

Summons and Prosecutions 

Not applicable. 

5.5 Follow-up Actions Taken 

Not applicable. 
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6 Future Key Issues  

6.1 Construction Works for the Coming Month(s) 

The major site works scheduled to be commissioned in the coming three months include: 

● Demolition of existing structures  

● Construction of stormwater drain and sewage  

● Construction of Noise barrier 

● Finishing works for public toilet & Refuse Collection Point (RCP) 

● Roadworks 

● Finishing works for footbridge 

● Laying of watermain 

6.2 Key Issues for the Coming Month  

Key issues to be considered in the coming month include: 

● Generation of dust from construction and demolition works; 

● Noise impact from operating equipment and machinery on-site; 

● Generation of site surface runoffs and wastewater from activities on-site; 

● Management of stockpiles and slopes, particularly on rainy days; 

● Sorting, recycling, storage and disposal of general refuse and construction waste; and 

● Management of chemicals and avoidance of oil spillage on-site. 

6.3 Monitoring Schedule for the Coming Month 

Impact monitoring for air quality and noise in accordance with the approved EM&A Manual has 

commenced since 8 December 2011. The tentative monitoring schedule for the coming month is 

shown in the Appendix E. 
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7 Conclusions and Recommendations 

7.1 Conclusions 

The EM&A programme as recommended in the EM&A Manual has been undertaken in the 

reporting month since the construction commenced on 8 December 2011.  

Monitoring of air quality and noise due to the Project was underway. In particular, the 1-hour 

TSP, 24-hour TSP and noise level (as Leq) under monitoring have been checked against 

established Action and Limit levels. No exceedance of Action or Limit Levels for Air Quality and 

Noise was recorded in the reporting month. 

7.2 Recommendations 

With considerations on the construction activities and environment, recommendations on 

mitigation measures for impacts on air quality, noise, water quality and waste were provided 

during site inspections and meetings.  

Although no school examinations are scheduled in December 2016 at the TWGHs Yau Tze Tin 

Memorial College, school activities may be conducted. However, the construction of new roads, 

noise barriers, stormwater drain and sewerage and associated works near Siu Hong Court, 

Unicorn Garden and TWGHs Yau Tze Tin Memorial College are ongoing.  The Contractor has 

been reminded to strictly implement the recommended noise mitigation measures in EM&A 

Manual: 

 

Noise   

• Only well-maintained plant should be operated on-site and plant should be serviced 

regularly during the construction works. 

• Machines and plant that may be in intermittent use should be shut down between work 

periods or should be throttled down to a minimum. 

• Plant known to emit noise strongly in one direction should be orientated to direct noise 

away from nearby noise sensitive receivers (NSRs) if possible. 

• Silencers or mufflers on construction equipment should be utilized and should be 

properly maintained during the construction works. 

• Mobile plant should be sited as far away from NSRs as possible. 

• Material stockpiles and other structures should be effectively utilized, where practicable, 

to screen noise from on-site construction activities. 



Figure 1.1 

Site Layout (1)



Figure 1.2 

Site Layout (2)
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Appendix A. Project Organisation 

 

 

 

 

 

Table A.1: Contact information 

Company / Department Position Name Telephone / 
Mobile 

Civil Engineering and Development 
Department 

Engineer’s Representative Mr FU Shing-chi, Sam 2762 5676 

Atkins China Ltd. Independent Environmental 
Checker 

Mr Keith Chau* 2972 1000 

Mott MacDonald Hong Kong Ltd.  Environmental Team Leader Mr Brandon Wong 2828 5875 

China Road and Bridge Corporation  Project Manager Mr William Kwok Chung-
yin 

2757 8111 

China Road and Bridge Corporation  Site Agent Mr Kau Kwok-hung, Ken 5335 9758 

China Road and Bridge Corporation  Environmental Officer Mr Ray Ma 5335 9755 

Remark: * Keith Chau took up the role of the Independent Environmental Checker for Contract No. CV/2011/01 from 
Sharifah Or effective from 1 November 2016. 

 

 

 

 

  

 

Project Proponent 

Civil Engineering and 

Development Department 

The Contractor 

China Road and Bridge 

Corporation 

 

Environmental Team  

Mott MacDonald Hong Kong 

Limited  

Independent Environmental 

Checker 

Atkins China Limited 

Environmental Authority 

Environmental Protection 

Department 
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Programme  
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Appendix C. Action and Limit Levels for 

Construction Phase 
 

Air Quality 

The Action and Limit Levels for 1-hour and 24-hour TSP for the monitoring station are presented 

in following tables: 

Table C.1: Action and Limit Levels for 1-hour TSP 

Monitoring Station Action Level (µµµµg/m3) Limit Level (µµµµg/m3) 

AM3 329 500 

Table C.2: Action and Limit Levels for 24-hour TSP 

Monitoring Station Action Level (µµµµg/m3) Limit Level (µµµµg/m3) 

AM3 179 260 

Noise 

The Action and Limit Levels for Noise for the monitoring stations are presented in following 

table:  

Table C.3: Action and Limit Levels for Construction Noise 

Time Period &  

Monitoring Locations 

Action Level Limit Level 

NM8 

0700-1900 hours on normal weekdays When one documented complaint is received 
from any one of the sensitive receivers 

75 dB(A) 

NM9   

0700-1900 hours on normal weekdays When one documented complaint is received 
from any one of the sensitive receivers 

70 dB(A) / 65 dB(A) * 

NM8, NM9   

0700-2300 hrs on holidays;  
and 1900-2300 hrs on all other days 

When one documented complaint is received 
from any one of the sensitive receivers 

65 dB(A) 

2300-0700 hrs of next day When one documented complaint is received 
from any one of the sensitive receivers 

50 dB(A) 

 

Note: * Reduced to 70 dB(A) for schools and 65 dB(A) during school examination periods.
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Appendix D. Event and Action Plan for Air 

Quality and Noise 
Air Quality 

Should non-compliance of the air quality criteria occurs during construction stage, actions in 

accordance with the Event and Action Plan in the below table should be carried out. 

Table D.1: Event and Action Plan for Air Quality 

Event Action 

ET Leader IEC ER (Engineer’s 
Representative) 

Contractor 

Action Level         

Exceedance for 
one sample 

1. Identify source, 
investigate the causes of 
exceedance and propose 
remedial measures. 

2. Inform IEC and ER. 

3. Repeat measurement to 
confirm finding. 

4. Increase monitoring 
frequency to daily. 

1. Check monitoring 
data submitted by 
ET. 

2. Check Contractor’s 
working method. 

1. Notify Contractor. 1. Rectify any 
unacceptable 
practice. 

2. Amend working 
methods if 
appropriate. 

Exceedance for 
two or more 
consecutive 
samples 

  

1. Identify the source, 
investigate the causes of 
exceedance and propose 
remedial measures. 

2. Inform IEC and ER. 

3. Repeat measurements to 
confirm findings. 

4. Increase monitoring 
frequency to daily. 

5. Discuss with IEC and the 
Contractor on remedial 
actions required. 

6. If exceedance continues, 
arrange meeting with IEC 
and ER. 

7. If exceedance stops, 
cease additional 
monitoring. 

1. Check monitoring 
data submitted by 
ET. 

2. Check the 
Contractor’s 
working method. 

3. Discuss with ET 
and the Contractor 
on possible 
remedial measures. 

4. Advise ER on the 
effectiveness of the 
proposed remedial 
measures. 

5. Supervise 
implementation of 
remedial measures. 

1. Confirm receipt of 
notification of 
exceedance in 
writing. 

2. Notify the Contractor. 

3. Ensure remedial 
measures properly 
implemented. 

1. Submit 
proposals for 
remedial 
actions to IEC 
within 3 
working days of 
notification. 

2. Implement the 
agreed 
proposals. 

3. Amend 
proposal if 
appropriate. 

Limit Level         

Exceedance for 
one sample 

1. Identify source, 
investigate the causes of 
exceedance and propose 
remedial measures. 

2. Inform ER and EPD. 

3. Repeat measurement to 
confirm finding. 

4. Increase monitoring 
frequency to daily. 

5. Assess effectiveness of 
Contractor’s remedial 
actions and keep IEC, 
EPD and ER informed of 
the results. 

1. Check monitoring 
data submitted by 
ET. 

2. Check the 
Contractor’s 
working method. 

3. Discuss with ET 
Leader and the 
Contractor on 
possible remedial 
measures. 

4. Advise ER on the 
effectiveness of the 
proposed remedial 
measures. 

5. Supervise 
implementation of 
remedial measures. 

1. Confirm receipt of 
notification of 
exceedance in 
writing. 

2. Notify the Contractor. 

3. Ensure remedial 
measures properly 
implemented. 

1. Take 
immediate 
action to avoid 
further 
exceedance. 

2. Submit 
proposals for 
remedial 
actions to IEC 
within 3 
working days of 
notification. 

3. Implement the 
agreed 
proposals. 

4. Amend 
proposal if 
appropriate. 
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Event Action 

Exceedance for 
two or more 
consecutive 
samples 

1. Notify IEC, ER, EPD and 
the Contractor. 

2. Identify the source. 

3. Repeat measurements to 
confirm findings. 

4. Increase monitoring 
frequency to daily. 

5. Carry out analysis of the 
Contractor’s working 
procedures to determine 
possible mitigation to be 
implemented. 

6. Arrange meeting IEC and 
ER to discuss the 
remedial actions to be 
taken. 

7. Assess effectiveness of 
the Contractor’s remedial 
actions and keep IEC, 
EPD and ER informed of 
the results. 

8. If exceedance stops, 
cease additional 
monitoring. 

1. Discuss amongst 
ER, ET Leader and 
the Contractor on 
the potential 
remedial actions. 

2. Review the 
Contractor’s 
remedial actions 
whenever 
necessary and 
advise ER 
accordingly. 

3. Supervise the 
implementation of 
remedial measures. 

1. Confirm receipt of 
notification of 
exceedance in 
writing. 

2. Notify the Contractor. 

3. In consultation with 
IEC, agree with the 
remedial measures to 
be implemented. 

4. Ensure remedial 
measures are 
properly 
implemented. 

5. If exceedance 
continues, consider 
what activity of the 
work is responsible 
and instruct the 
Contractor to stop 
that activity of work 
until the exceedance 
is abated. 

1. Take 
immediate 
action to avoid 
further 
exceedance. 

2. Submit 
proposals for 
remedial 
actions to IEC 
within 3 
working days of 
notification. 

3. Implement the 
agreed 
proposals. 

4. Resubmit 
proposals if 
problem still not 
under control. 

5. Stop the 
relevant activity 
of works as 
determined by 
ER until the 
exceedance is 
abated. 

Construction Noise  

In case the Action and Limit Levels are not complied during construction stage, the following 

Event and Action Plan should be followed: 

Table D.2: Event and Action Plan for Construction Noise 

Event Action 

ET Leader IEC ER Contractor 

Action 
Level 

1. Notify IEC and the 
Contractor. 

2. Carry out investigation. 

3. Report the results of 
investigation to IEC and 
the Contractor. 

4. Discuss with the 
Contractor and formulate 
remedial measures. 

5. Increase monitoring 
frequency to check 
mitigation measures. 

1. Review with analysed 
results submitted by 
ET. 

2. Review the proposed 
remedial measures 
by the Contractor and 
advise ER 
accordingly. 

3. Supervise the 
implement of 
remedial measures. 

1. Confirm receipt of 
notification of 
exceedance in writing. 

2. Notify the Contractor. 

3. Require the Contractor 
to propose remedial 
measures for the 
analysed noise 
problem. 

4. Ensure remedial 
measures are properly 
implemented. 

1. Submit noise 
mitigation proposals 
to IEC. 

2. Implement noise 
mitigation proposals. 

Limit 
Level 

1. Identify the source. 

2. Notify IEC, ER, EPD and 
the Contractor. 

3. Repeat measurement to 
confirm findings. 

4. Increase monitoring 
frequency. 

5. Carry out analysis of 
Contractor’s working 
procedures to determine 
possible mitigation to be 
implemented. 

6. Inform IEC, ER, and EPD 
the causes & actions 
taken for the 

1. Discuss amongst ER, 
ET Leader and the 
Contractor on the 
potential remedial 
actions. 

2. Review the 
Contractor’s remedial 
actions whenever 
necessary to assure 
their effectiveness 
and advise ER 
accordingly. 

3. Supervise the 
implementation of 
remedial measures. 

1. Confirm receipt of 
notification of 
exceedance in writing. 

2. Notify the Contractor. 

3. Require the Contractor 
to propose remedial 
measures for the 
analysed noise 
problem. 

4. Ensure remedial 
measures are properly 
implemented. 

5. If exceedance 
continues, consider 
what activity of the work 

1. Take immediate 
action to avoid further 
exceedance. 

2. Submit proposals for 
remedial actions to 
IEC within 3 working 
days of notification. 

3. Implement the 
agreed proposals. 

4. Resubmit proposals if 
problem still not 
under control. 

5. Stop the relevant 
activity of works as 
determined by the ER 
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Event Action 

exceedances. 

7. Assess effectiveness of 
the Contractor’s remedial 
actions and keep IEC, 
EPD and ER informed of 
the results. 

8. If exceedance stops, 
cease additional 
monitoring. 

is responsible and 
instruct the Contractor 
to stop that activity of 
work until the 
exceedance is abated. 

until the exceedance 
is abated. 
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Appendix E. Monitoring Schedule  

Table E.1: Monitoring Schedule for the reporting month 
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Table E.2: Tentative Monitoring Schedule for the coming month 
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Appendix F. Calibration Certificates 

  



 
 
 

    High-Volume TSP Sampler 

    5-Point Calibration Record 

 

Location    :  Yau Tze Tin 

Calibrated by   : K.F.Ho 

Date    : 23/10/2016 

 

Sampler 

Model    : GMWS-2310 ACCU-VOL   

Serial Number   : S/N 0890 

 

Calibration Orifice and Standard Calibration Relationship 

Serial Number   : 2454 

Service Date   : 14 Mar 2016 

Slope (m)   : 2.10326 

Intercept (b)   : -0.06696 

Correlation Coefficient(r)  : 0.99989 

 

 

Standard Condition 

Pstd (hpa)   : 1013 

Tstd (K)    : 298.18 

 

Calibration Condition  

Pa (hpa)    : 1013 

Ta(K)    : 301 

 

 

 

Resistance Plate 

 

dH [green liquid] 

(inch water) 

Z X=Qstd 

(cubic meter/min) 

IC 

(chart) 

Y 

(corrected) 

1 18 holes 11.6 3.389 1.643 55 54.73 

2 13 holes 9.0 2.985 1.451 49 48.76 

3 10 holes 6.4 2.517 1.229 42 41.79 

4   7 holes 4.4 2.087 1.024 36 35.82 

5   5 holes 2.6 1.604 0.795 28 27.86 

 

Sampler Calibration Relationship 

 

Slope(m):31.406    Intercept(b):3.214  Correlation Coefficient(r): 0.9996 

 

 

 

Checked by:    Date: 24/10/2016 

Magnum Fan 
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Appendix G.  Graphical plots of the 

monitoring results 

Figure G-1: Air quality monitoring at Station AM3 (1-hour TSP) 

 

Figure G-2: Air quality monitoring at Station AM3 (24-hour TSP) 
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Figure G-3: Construction noise monitoring at Station NM8 

 

 

Figure G-4: Construction noise monitoring at Station NM9 
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Appendix H.  Wind data from Hong Kong 

Observatory Weather Station 
 

Tuen Mun – 3 November 2016 
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Tuen Mun – 4 November 2016 
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Tuen Mun – 9 November 2016 
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Tuen Mun – 10 November 2016 
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Tuen Mun – 15 November 2016 
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Tuen Mun – 16 November 2016 
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Tuen Mun – 21 November 2016 
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Tuen Mun – 22 November 2016 
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Tuen Mun – 25 November 2016 
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Tuen Mun – 26 November 2016 
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Appendix I.  Waste Flow Table  



 

   

Contract No.: CV/2011/01 

Monthly Summary Waste Flow Table for November 2016 

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 Note 3) 
Chemical Waste 

Others, e.g. 

general refuse 

(in '000m3) (in '000m3) (in '000m3) (in '000m3) (in '000m3) (in '000m3) (in '000 kg) (in '000kg) (in '000kg) (in '000kg) (in '000m3) 

Yr 2015 16.65 16.65 6.05 0 10.60 3.89 65.88 0 0 41.67 1.176 

Jan 1.81 1.81 0 0 1.81 0 0 0 0 0 0.009 

Feb 0.66 0.66 0 0 0.66 0 0 0 0 0 0.004 

Mar 1.15 1.15 0 0 1.15 0 0 0 0 0 0.008 

Apr 0.57 0.57 0 0 0.57 0 0 0 0 0 0.016 

May 0.56 0.56 0 0 0.56 0 0 0 0 0 0.018 

June 0.33 0.33 0 0 0.33 0 0 0 0 0 0.018 

Sub-total 21.73 21.73 6.05 0 15.68 3.89 65.88 0 0 41.67 1.249 

July 0.17 0.17 0 0 0.17 0 0 0 0 0 0.017 

Aug 0.03 0.03 0 0 0.03 0 0 0 0 0 0.012 

Sept 0.10 0.10 0 0 0.10 0 0 0 0 0.6 0.006 

Oct 0.16 0.16 0 0 0.16 0 0 0 0 0 0.003 

Nov 0.18 0.18 0 0 0.18 0 0 0 0 0 0.004 

Dec            

Total 22.37 22.37 6.05 0 16.32 3.89 65.88 0 0 42.27 1.291 



 

   

 

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 as 

Public Fill 
Imported Fill Metals 

Paper/ cardboard 

packaging 

Plastics 

(see Note 3) 
Chemical Waste 

Others, e.g. 

general refuse 

(in '000m3) (in '000m3) (in '000m3) (in '000m3) (in '000m3) (in '000m3) (in '000 kg) (in '000kg) (in '000kg) (in '000kg) (in '000m3) 

22 22 7 0 15 5 80 10 5 50 5 

 

Notes:  Plastics refer to plastic bottles/containers, plastic sheets/foam from packaging material 
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Appendix J. Environmental Mitigation 

Measures – Implementation Status 

Table J.1: Air Quality – Recommended Mitigation Measures 

* EM&A /  

^ EP ref: 

Recommended measures Implementation 
Status 

*2.1.7, Table A Excavated dusty materials should be covered by impervious sheeting or 
sprayed with water to keep the entire surface wet. 

� 

Every vehicle should be washed to remove dusty materials from its body and 
wheels before leaving a construction site. 

� 

The load carried by vehicle should be covered by impervious sheeting to 
ensure no leakage of dusty materials from the vehicle. 

� 

The heights from which fill materials are dropped should be controlled to a 
practical level to minimise the fugitive dust arising from unloading. 

� 

The haul roads should be located away from ASRs. � 

The haul roads should be sprayed with water to keep the entire road surface 
wet. 

� 

Vehicle speed within the construction sites should be maintained at 20 km/h or 
below. 

� 

Table J.2: Noise – Recommended Mitigation Measures 

* EM&A /  

^ EP ref: 

Recommended measures Implementation 
Status 

*3.8, Table A Only well-maintained plant should be operated on-site and plant should be 
serviced regularly during the construction works. 

� 

*3.8, Table A Machines and plant that may be in intermittent use should be shut down 
between work periods or should be throttled down to a minimum. 

� 

*3.8, Table A Plant known to emit noise strongly in one direction, should, where possible, be 
orientated to direct noise away from nearby NSRs. 

� 

*3.8, Table A Silencers or mufflers on construction equipment should be utilised and should 
be properly maintained during the construction works. 

� 

*3.8, Table A Mobile plant should be sited as far away from NSRs as possible. � 

*3.8, Table A Material stockpiles and other structures should be effectively utilised, where 
practicable, to screen noise from on-site construction activities. 

� 

Table J.3: Water Quality – Recommended Mitigation Measures 

* EM&A /  

^ EP ref: 

Recommended measures Implementation 
Status 

*5.1, Table A A temporary drainage channel shall be provided to divert any runoff away from 
the site. 

� 

*5.1, Table A 

^2.4 

Channels, earth bunds or sand bag barriers shall be provided on site to direct 
storm water to silt removal facilities. The design of efficient silt removal facilities 
shall be based on the guidelines in Appendix A1 of ProPECC PN 1/94. 

� 

*5.1, Table A The overall slope of the site shall be kept to a minimum to reduce the erosive 
potential of surface water flows. 

� 

*5.1, Table A All entrances and exits of construction sites shall be protected by coarse stone 
ballast. 

� 

*5.1, Table A Sediment tanks of sufficient capacity, constructed from pre-formed individual 
cells of approximately 6 to 8 m3 capacity, are recommended as a general 
mitigation measure which can be used for settling storm water prior to disposal. 

� 

*5.1, Table A 

^2.6 

All drainage facilities and erosion and sediment control structures shall be 
regularly inspected and maintained to ensure proper and efficient operation at 

� 
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* EM&A /  

^ EP ref: 

Recommended measures Implementation 
Status 

all times and particularly following rainstorms. 

*5.1, Table A Measures shall be taken to minimise the ingress of any site drainage into 
excavations. 

� 

^2.5 Water to be pumped out from trenches or foundation excavations shall be 
discharged into storm drains via silt removal facilities. 

� 

*5.1, Table A Particular attention shall be paid to the control of silty surface runoff during 
storm events, especially for areas located near steep slopes. 

� 

*5.1, Table A All vehicles and mechanical plant shall be cleaned before leaving a construction 
site to ensure no earth, mud, debris and the like is deposited by them on roads. 

� 

*5.1, Table A The bentonite, grouting and cement materials shall only be delivered to the 
construction site when they are to be used. 

� 

*5.1, Table A Dusty materials shall be stored in a covered warehouse and the excess amount 
should be removed from the site. 

� 

^2.7 Construction waste, debris and rubbish shall be properly collected, handled and 
disposed of to avoid water quality impacts. 

P 

^2.8 Construction work force sewage shall be handled by temporary or permanent 
public toilets or by portable chemical toilets or sewage holding tanks with the 
sewage to be regularly collected. 

� 

Table J.4: Waste Management – Recommended Mitigation Measures 

* EM&A /  

^ EP ref: 

Recommended measures Implementation 
Status 

*5.1, Table A Construction solid waste, debris and rubbish on site shall be collected, handled 
and disposed of properly. 

� 

Handle and store wastes in a manner which ensures that they are held securely 
without loss or leakage, thereby minimising the potential for pollution. 

P 

Use waste hauliers authorised or licensed to collect specific category of waste, 
e.g. chemical wastes. 

� 

Remove wastes in a timely manner. � 

Maintain and clean waste storage areas regularly. � 

Minimise windblown litter and dust during transportation by either covering 
trucks or transporting wastes in enclosed containers. 

� 

Obtain the necessary waste disposal permits from the appropriate authorities. � 

Dispose of waste at licensed waste disposal facilities. � 

Develop procedures such as a ticketing system to facilitate tracking of loads, 
particularly for chemical waste, and to ensure that illegal disposal of wastes 
does not occur. 

� 

Maintain records of the quantities of wastes generated, recycled and disposed. � 

Surplus excavated materials shall be reused as fill material at public filling 
areas (PFA). 

� 

Control measures shall be taken at the stockpiling area to prevent the 
generation of dust and pollution of stormwater channels. 

� 

Wetting the surface of the stockpiled soil with water when necessary especially 
during the dry season. 

� 

*5.1, Table A Chemical waste produced should be handled in accordance with the relevant 
guidelines and regulations. 

� 

Table J5: Terrestrial Ecology – Recommended Mitigation Measures 

* EM&A /  

^ EP ref: 

Recommended measures Implementation 
Status 

*4, Table A Regular checks shall be made to ensure that the work site boundaries are not 
exceeded and that no damage is being caused to the surrounding areas. 

� 
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* EM&A /  

^ EP ref: 

Recommended measures Implementation 
Status 

*4 Wild and uncontrolled open fires shall be strictly prohibited within the work site 
boundary. 

� 

Table J.6: Others 

* EM&A /  

^ EP ref: 

Recommended measures Implementation 
Status 

^1.5 A copy of the valid Environmental Permit shall be displayed conspicuously on 
the Project site(s) at all vehicular site entrances/exits or at a convenient location 
for public information at all times. The most updated information about the 
Permit, including any amended Permit, shall be displayed at such locations. If 
the Permit Holder surrenders a part or whole of the Permit, the notice he send 
to the Director shall also be displayed at the same locations as the original 
Permit. The suspended, varied or cancelled Permit shall be removed from 
display at the Project site(s). 

P 

n/a The required licenses should be obtained by the Contractor (including CNP (if 
any), WPCO license, etc.) 

� 

 

Legend: 

�  Implemented 

×  Not implemented 

P  Partially implemented 

N/A  Not applicable  
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Appendix K. Cumulative statistics on 

complaints, notifications of summons and 

successful prosecutions 
Cumulative statistics for complaints, notifications of summons and successful prosecutions for 

the Project account for period starting from the date of commencement of construction (i.e. 8 

Dec 2011) to the end of the reporting month and are summarized in the Table K1 below. 

Table K.1: Statistics for complaints, notifications of summons and successful 
prosecutions 

Reporting Period  Cumulative Statistics 

 Complaints Notifications of summons Successful prosecutions 

This reporting month  0 0 0 

From 8 Dec 2011 to end of the 
reporting month  

1 0 0 
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