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EXECUTIVE SUMMARY. 
 
Stanger Asia Ltd. has been appointed by Penta-Ocean Construction Co. Ltd. to provide an 
Environmental Team (ET) to monitor air and water quality and to audit landscape works for 
Contract No. CV/2002/13, Fill Bank at Tuen Mun Area 38.  
  
As there is very limited time available between the proposed start date of operation for the 
above Fill Bank, and the time required for the completion and reporting of any Baseline Air 
Quality Monitoring data (minimum 14 days for monitoring and a further 5 days for reporting) 
for this project, it has been proposed subject to approval by the appropriate authorities to 
employ recent air quality monitoring data produced for the current works contract at this site, 
“Contract No. CV/2000/01 – Tuen Mun Area 38 Reclamation, Stage 2.”   
 
A site visit (07/06/2003) was carried out that has confirmed that one of the proposed 
monitoring locations for this project, A1, is within 20metres of the air quality monitoring 
station DM1 currently employed under contract CV/2000/01. In addition there was very little 
works activity within the vicinity of this station on the date of the site visit and, it is therefore 
proposed that data obtained in recent months for 24 and 1-hour TSP monitoring would be 
sufficiently representative of ambient air quality in this area to serve as Baseline data to derive 
the Action levels for future impact air quality monitoring works to be carried out under 
Contract CV/2002/13.  
 
Statistical analysis of the data for the monitoring of 24 and 1-hour TSP from the monthly 
Environmental Monitoring & Audit reports for the months of March, April and May 2003 
produced for Contract CV/2000/01 was carried out in accordance to those procedures 
recommended in Section 4.7 of the “Agreement No. PW 01/2003, Project Profile for Fill 
Bank at Tuen Mun Area 38 – Environmental Monitoring & Audit Manual” to derive the 
relevant Action levels for future impact air quality monitoring works.   
 
The Action level of 24-hour TSP monitoring for location DM1 was calculated to be           
192µg/m3. The Action level for 1-hour TSP monitoring for location DM1 was calculated to be 
344µg/m3.    
 
The Limit Level for 24-hour TSP and 1-hour TSP was 260 µg/m3 and 500 µg/m3 respectively. 
These Limit Levels were taken from the Environmental Monitoring and Audit Manual 
produced for this project which have been set in accordance with recommended guidelines for 
air quality in Hong Kong.  
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1. INTRODUCTION. 
 
1.1 Purpose of Document. 
 

This report outlines the air quality data to be employed as Baseline monitoring data for 
Contract No. CV/2002/13. The report aims to provide data in terms of 24 and  
1-hour Total Suspended Particulates (TSP) for air quality prior to the commencement 
of any construction activities under Contract No. CV/2002/13.  
 
The Baseline monitoring data is then used for the determination of the appropriate 
Action levels with the Limit levels being set in accordance with those as stipulated in 
the Environmental Monitoring and Audit Manual produced for this project.  
 
As there is very limited time available between the proposed start date of operation for 
the above Fill Bank, and the time required for the completion and reporting of any 
Baseline Air Quality Monitoring data (minimum 14 days for monitoring and a further 
5 days for reporting) for this project it has been proposed, subject to approval by the 
appropriate authorities, to employ recent air quality monitoring data produced for the 
current works contract at this site, “Contract No. CV/2000/01 – Tuen Mun Area 38 
Reclamation, Stage 2.”   
 
This report has been produced with reference to the “ Agreement No. PW 01/2002, 
Project Profile for Fill Bank at Tuen Mun Area 38 – Environmental Monitoring and 
Audit Manual” dated November 2002 and prepared by CH2M HILL (China) Limited.   

 
 1.2 The Project Background Information.   
 

The works for this contract mainly comprise the operation – inclusive of receiving of 
materials and transferal to barge, maintenance and landscaping works of the Fill Bank 
at Tuen Mun Area 38 in the North West New Territories. 
 
The project proponent of the project is the Civil Engineering Department, Port Works 
Division, of Hong Kong. 
 
The operation, maintenance and landscaping works is to be carried out by  
Penta-Ocean Construction Co. Ltd. of Hong Kong, the main contractor.  
 
The Project Engineer to oversee the contract will be the Civil Engineering 
Department, Port Works Division. 
 

1.3 Scope of Baseline Air Quality Monitoring Programme. 
 

The scope of the air quality monitoring programme is to establish baseline air quality 
levels at a specified location.  
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1.4 Structure of Air Quality Monitoring Baseline Report. 
  

Section 1- Gives an introduction and background information to the content and 
purpose of this report. 

Section 2 - Gives the organisation and structure for the management of the air 
quality baseline, monitoring programme , and gives the responsibilities 
of key individuals; 

Section 3 -  Gives the air quality baseline monitoring requirements including 
baseline monitoring schedule, lists monitoring equipment, 
methodology and monitoring locations. 

Section 4 -  Gives the details for air quality monitoring results and observations. 
Section 5 - Gives the derivation of the Action and Limit Levels. 
Section 6 -  Gives the Event and Action Plan for Exceedances. 
Section 7 -  Conclusion 
 

2. PROJECT ORGANISATION. 
  

2.1 General. 
 

The contract specifications for the Project requires that the Contractor appoints an 
Environmental Team (ET) and an ET Leader (ETL) to conduct air quality monitoring 
and auditing works during the construction phase of the Project.  
 
The appointment of the ET is subject to approval from the Environmental Protection 
Department (EPD).   
 
The ETL shall have previous relevant experience in carrying out similar EM&A 
programmes, both in the monitoring and auditing of environmental parameters.       

        
2.2 Project Organisation. 
  

The Engineer appointed to oversee the construction works for the project will be form 
the Civil Engineering Department, Port Works Division. The appointed Resident 
Engineer is Mr. Chan Lun-ming, (Tel: 2762 5602) (Fax: 22714 0113).    
 
The main Contractor for this project is Penta-Ocean Construction Co. Ltd. The 
Construction Manager is Mr. Stephen Choi, (Tel: 2491 1584) (Fax: 2496 9433).  
                                                      
The Independent Checker Environmental (IEC) for this project is  
Mr. Joseph Poon, Environmental Consultant, MateriaLab Consultants Ltd.,  
(Tel: 24509 8238) (Fax: 2450 6138).  

 
The Environmental Team Leader (ETL) proposed for this project is Mr. Chris 
Shenfield, Senior Environmental Scientist, Stanger Asia Ltd., (Tel: 2682 1203)  
(Fax: 2682 0046).      
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3. MONITORING PROGRAMME. 
 
3.1 Monitoring Locations. 
 

The Environmental Monitoring & Audit (EM&A) Manual produced for this project 
specifies two monitoring locations, A1 and A2, for the carrying out of air quality 
monitoring.  
 
Location A1 is fixed location in the vicinity of the site office, and location A2 is a 
movable location to the western boundary of the site which is designed to move as 
works the progress.   
  
The wind speed and direction logging equipment will be established at location A1, 
i.e. the permanent location.  
 
The coordinates monitoring location A1 and A2 for Contract CV/2002/13, in addition 
the location DM1 for Contract CV/2000/01 are listed in the following table. 

 
Table 3.1 – Coordinates of Air Monitoring Locations 

Station HK Metric Grid – Easting HK Metric Grid - Northing 
A1 “811368”  “8255 93”  
A2 Not yet confirmed Not yet confirmed 

DM1  
(Contract No. CV/2002/13) 

811369.00 825592.00 
 

 
Key: “ “ – indicates estimated form Ordinance Survey Map, to be confirmed by  
          on-site measurement prior to commencement of impact monitoring works. 
 
The description of the locations are summarized in the following table. 
 

Table 3.2 – Description of Monitoring Locations 
Location Code Description  Level 
         A1 North East corner of the site, within 20mteres of the 

site office and adjacent to the Truck Load Control 
Zone. 

Ground level 

        A2  To the Western boundary of the Site, movable  
in-line with works progress. 

Ground level 

       DM1 
(Contract No. 
CV/2002/13) 

North East corner of the site, adjacent to site office. . Ground level 

 
The ET shall review the location of the monitoring stations regularly in regards to its 
suitability to serve nearby air sensitive receivers, in order to take into account the 
changes in the surrounding environment and the nature of construction works in 
progress, if necessary. Monitoring locations are shown in Figure 3.1 
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3.2 Monitoring Methodology. 
 

The measurement of 24-hour and 1-hour TSP levels were carried out in accordance to 
high volume sampling method set out in the Title 40 of the Code of Federal 
Regulations, Chapter 1 (Part 50).  
 
When positioning the high volume samplers, the following points have been 
considered: 
- a horizontal platform with appropriate support to secure the high volume sampler 

against gusty wind, should be provided;  
- no two high volume samplers should be placed less than 2 m apart;  
- horizontal distance between the high volume samplers and an obstacle, such as 

buildings, must be at least twice the height of the obstacle protruding above the 
high volume samplers;  

- a minimum separation of 2m should be provided from walls, parapets, and 
penthouses for rooftop high volume samplers;  

- a minimum separation of 2m should be provided from any supporting structure 
measured horizontally;  

- there should not be any furnace or incinerator flues nearby;  
- there should be unrestricted airflow around the high volume samplers;  
- a minimum separation of 20m should be provided from the dripline;  
- any wire fence and gate employed to protect the high volume samplers should not 

cause any obstruction during monitoring. 
 
All relevant data including elapsed time, meter reading for the start and finish of the 
sampler, identification and weight of the filter paper, and other special phenomena 
were recorded. 
 

3.3 Monitoring Equipment and Calibration Details. 
 
 High Volume Air Samplers. 
 

Anderson GMW Model SA2310 high volume samplers were used to carry out the 
monitoring of 24-hour and 1-hour TSP.  
 
The high volume samplers are in compliance with the specifications listed in the 
EM&A Manual as follows: 
- 0.6 – 1.7 m3/min (20-60 SCFM) adjustable flow range;  
- equipped with a timing / control device with 5 minutes accuracy over 24 hours 

operations;  
- installed with elapsed-time meter with 2 minutes accuracy over 24 hours 

operations;  
- capable of providing a minimum exposed area of 406 cm2 (63 in2);  
- flow control accuracy: 2.5% deviation over 24-hr sampling period;  
- equipped with shelter to protect the filter and sampler;  
- incorporated with an electronic mass flow rate controller or other equivalent 

devices;  
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- equipped with a flow recorder for continuous monitoring;  
- provided with peaked roof inlet, incorporated with manometer;  
- able to hold and seal the filter paper to the sampler housing at horizontal position; 
- easy to change filter; and  
- capable of operating continuously for 24-hour period. 

 
 Calibration. 
 

The high volume samplers were calibrated upon installation. The calibration kit 
comprising pressure plates and a transfer standard is traceable to the internationally 
recognized standard. 

 
3.4 Laboratory Measurement. 

 
The laboratory measurements were carried out at MateriaLab Ltd., a HOKLAS 
accredited laboratory with constant temperature and humidity control, and equipped 
with necessary measuring and conditioning instruments. 
 
Clean filter papers of size 8”  x 10” with no pin holes were labeled before sampling. 
They were conditioned in a dessicator with less than 50% relative humidity for over 
24-hr and pre-weighted before use for sampling. 
  
After sampling, the filter papers loaded with dust were kept in a clean and tightly 
sealed plastic bag. The filter papers were then returned to the laboratory for 
reconditioning in the dessicator with less than 50% relative humidity followed by 
accurate weighing by an electronic balance regularly calibrated against a traceable 
standard with a read out down to 0.1 mg. 
 
MateriaLab has comprehensive quality assurance and quality control programmes for 
QA/AC procedures in accordance with the requirements of HOLAS accreditation, all 
filters were equilibrated and weighted repeatedly until the difference of two 
consecutive results is less than 0.5 mg. 

 
3.5 Monitoring Schedule. 
 

The EM&A manual for the project specified that baseline air quality monitoring 
should be carried out at least one location, for fourteen days continuously. During this 
period 24-hour TSP shall be measured every day giving 14 data points for this 
parameter, with 1-hour TSP being be measured three times every day when the highest 
level of dust generation is to be expected giving 42 data points for this parameter. 
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As there is very limited time available between the proposed start date of operation for 
the above Fill Bank, and the time required for the completion and reporting of any 
Baseline Air Quality Monitoring data as per the EM&A manual (minimum 14 days for 
monitoring and a further 5 days for reporting) it has been proposed, subject to 
approval by the appropriate authorities, to employ recent air quality monitoring data 
produced for the current works contract at this site, “Contract No. CV/2000/01 – Tuen 
Mun Area 38 Reclamation, Stage 2” to serve as baseline data for Contract No. 
CV/2002/13. 
   
Therefore, statistical analysis of data for the monitoring of 24 and 1-hour TSP from 
the monthly Environmental Monitoring & Audit (EM&A) reports for the months of 
March, April and May 2003 produced for Contract CV/2000/01 was carried out in 
accordance to those procedures recommended in Section 4.7 of the “ Agreement No. 
PW 01/2003, Project Profile for Fill Bank at Tuen Mun Area 38 – Environmental 
Monitoring & audit Manual ” to derive the relevant Action levels for these 
parameters.  
 
At the designated monitoring locations, 24-hr TSP samples were taken once every six 
days, with 1-hour TSP being samples being taken three times every six days when the 
highest levels of dust generation were to be expected. 
 

Table 3.3- Monitoring Schedule 
Monitoring 
Locations 

Parameter Period Frequency 

24-hr TSP March, April & May 
2003 

Once every six days. DM1 

  1-hr TSP March, April & May 
2003 

Three times every six days. 

 
4 MONITORING RESULTS AND OBSERVATIONS. 
 
4.1 Monitoring Results. 
 

The detailed monitoring records for 24-hour and 1-hour TSP were not available to the 
ET. However, from a recent inspection there was little or no major construction 
activities in the vicinity of monitoring location DM1 during those periods. The results 
are presented graphically in Figure 4.1 and Figure 4.2. The statistical summary of the 
TSP levels is tabulated below.  
 

Table 4.1 - Statistical Summary of 24-hour and 1-hour TSP Baseline Monitoring Data 
 

Sample Location Averaged 24-hour TSP Level  
(Range), µg/m3 

Averaged 1-hour TSP Level  
(Range), µg/m3 

DM1               95.3 
         (29 – 193) 

145 
                    (35-440*) 

 Key: * - four data points from May 2003 which exceeded the Limit level were  
                         excluded from this data.  
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4.2 Influencing Factors, Weather Conditions and Major Activities. 
 

Only details on weather were stated in the available EM&A reports. Influencing 
factors for the month of May 2003 were derived from a site visit conducted on the  
7th June 2003.  

  
Table 4.2 - Summary of the Weather and Influencing Factors 

Date Day Weather condition Wind 
Direction 

Influencing 
Factors 

02/03/2003 Sun Fine n/s 
08/03/2003 Sat Cloudy n/s 
14/03/2003 Fri Fine n/s 
20/03/2003 Tue Rainy n/s 
26/03/2003 Wed Fine n/s 

n/s 

01/04/2003 Tue Cloudy n/s 
07/04/2003 Mon Cloudy n/s 
13/04/2003 Sun Cloudy n/s 
17/04/2003 Thu Cloudy n/s 
23/04/2003 Wed Cloudy n/s 
29/04/2003 Tue Fine n/s 

n/s 

05/05/2003 Mon Heavy Raining n/s 
  11/05/2003 Sun Fine n/s 

17/05/2003 Sat Cloudy n/s 
23/05/2003 Fri Fine n/s 
29/05/2003 Thu Cloudy n/s 

n/s  

  
  Key: n/s – not stated in relevant EM&A reports. 
 
5. DETERMINATION OF ACTION AND LIMIT LEVELS. 
 
5.1 Methodology for setting up the Action and Limit Levels. 
 

Based on the statistical analysis of the results of the air quality monitoring data 
obtained for the months of March, April and May 2003 and utilising the criteria laid 
out in the EM&A Manual for the project, as given in Table 5.1 below, the Action 
levels for this Project have been calculated. 
 

Table 5.1 - Action and Limit Levels for Air Quality 
Parameters Action Limit 

24-hour TSP 
in µg/m3 

For baseline level < 200µg/m3, Action Level = (Baseline 
level x 1.3 + Limit level )/2; 
For baseline level > 200µg/m3, Action level = Limit level. 

260 µg/m3 

  1-hour TSP For Baseline level < 384µg/m3, Action level = (Baseline 
level x 1.3 + Limit level)/2; 
For Baseline level > 384µm3, Action level = Limit level.    

 500µg/m3 
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5.2 Derived Action and Limit Levels. 
 

According to the Table 5.1 and the results obtained in Section 4.1, the Action and 
Limit levels for the project are thus calculated and summarized in the following table. 
 

 
Table 5.2 - Action and Limit Levels for the Project 

Parameter 
Monitored 

Monitoring Locations Action Level 
µg/m3 

Limit Level 
µg/m3 

24-hour TSP  A1 & A2 192 260 
1-hour TSP A1 & A2 344 500 
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6. EVENT AND ACTION PLAN FOR EXCEEDANCES TO ACTION AND LIMIT LEVELS. 
   
 Should the non-compliance of the Action and Limit Levels for this project occur, actions in accordance with the Action Plan in the 

following table shall be carried out. 
 

Table 6.1 – Event and Action Plan for Air Quality 
                                                                             ACTION  

EVENT ET Leader                     IC (E)                 ER CONTRACTOR 
Action Level   
Exceedance for 
one sample 

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

2. Inform ER, IEC and Contractor. 
3. Repeat measurement to confirm 

findings. 
4. Increase monitoring frequency to  
      daily. 

1.   Check monitoring data submitted by  
      ET. 
2.   Check Contractor’s working  
      methods. 
 
 
 

1. Notify Contractor. 
 
 

1.   Rectify unacceptable  
       practice. 
2. Amend working methods if 

appropriate. 
 

Exceedance for 
two or more 
consecutive 
samples 

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

2. Inform IEC and Contractor. 
3. Repeat measurement to confirm 

findings. 
4. Increase monitoring frequency to daily. 
5. Discuss with IEC and Contractor on 

remedial actions. 
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 Contractor’s 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 actions are  
      properly implemented.  

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

2. Implement the agreed 
proposals. 

3. Amend proposals if  
       appropriate. 
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Table 6.1(cont’d) -  Event and Action Plan for Air Quality 
ACTION  

EVENT                         ET Leader                  IC (E)                      ER       CONTRCATOR 
Limit Level   
Exceedance for 
one sample 

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

2. Inform ER, Contractor and EPD. 
3. Repeat measurement to confirm findings. 
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 Contractor’s working         
    method. 
4. Discuss with ET and Contractor 

on possible remedial measures. 
5. Advise the ER on the 

effectiveness of the proposed 
remedial measures. 

6. Supervisor implementation of    
      remedial measures. 

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

1. Take immediate action to 
avoid further exceedances.  

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

3. Implement the agreed 
proposals. 

4. Amend proposal if 
appropriate.  

Exceedance for 
two or more 
consecutive 
samples  
 

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

2. Inform IEC, ER and Contractor and EPD. 
3. Repeat measurements to confirm findings. 
4. Increase monitoring frequency to daily. 
5. Carry out analysis of Contractor’s working 

procedures to determine possible 
mitigation measure(s) to be implemented. 

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

7. Assess effectiveness of 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 and 
Contractor on the potential 
remedial actions. 

2. Review Contractor’s remedial 
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.    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 stop that  
       portion 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 portion of 
works as determined by the 
ER until the exceedance is 
abated.  
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7. CONCLUSION. 
 

Statistical analysis of the air quality monitoring data generated from Contract  
No. CV/2000/01 for the periods of March, April and May 2003, was carried out in 
accordance with Section 4.7 of the EM&A Manual prepared for Contract  
No. CV/2002/13 to derive the Action level for 24 and 1-hour TSP.  
 
The Action level for 24-hour TSP for location DM1 was calculated to be 192µg/m3. 
 
The action level for 1-hour TSP for location DM1 was calculated to be 344µg/m3.    
 
The Limit level for 24-hour TSP is set at 260µg/m3, with the Limit level for 1-hour 
TSP being set at 500µg/m3. The Limit levels for 24 and 1-hour TSP were taken from 
the EM&A Manual prepared for this project.  
 
The site was subjected to fugitive dust generated by the traffic and wind blow dust.  

  
 No major construction activities were conducted during the baseline period. 
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 Appendix I 
 
   Calibration Records of Monitoring Equipment 



 

Calibration records for the dust monitoring equipment were not available from the relevant 
EM&A reports.
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Details of Monitoring Results 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 

 



 



 

Appendix III 
 

Tabulation of Air Quality Monitoring Data from Monthly EM&A Reports.



 

Tabulation of 24-hour TSP monitoring data for location DM1. 
 
Date Result in µg/m3 
03-Mar-03 80 
08-Mar-03 127 
14-Mar-03 59 
20-Mar-03 51 
26-Mar-03 118 
01-Apr-03 43 
07-Apr-03 101 
13-Apr-03 54 
17-Apr-03 57 
23-Apr-03 134 
29-Apr-03 128 
05-May-03 29 
11-May-03 79 
17-May-03 183 
23-May-03 89 
29-May-03 193 
 
Lowest value = 29µg/m3 
Highest value = 193µg/m3 
Mean value = 95.3µg/m3 
 



 

Tabulation of 1-hour TSP monitoring data for location DM1. 
 
Date  Result in µg/m3 
 117 
02-Mar-03 121 
 126 
 117 
08-Mar-03 141 
 127 
 93 
14-Mar-03 86 
 100 
 96 
20-Mar-03 79 
 51 
 332 
26-Mar-03 177 
 192 
 108 
01-Apr-03 123 
 132 
 115 
07-Apr-03 64 
 168 
 130 
13-Apr-03 48 
 35 
 120 
17-Apr-03 109 
 137 
 209 
23-Apr-03 216 
 329 
 173 
29-Apr-03 217 
 220 
 143 
05-May-03 42 
 52 
 104 
11-May-03 76 
 94 
 440 
17-May-03 1641* 
 785* 
 



 

 
Date  Result in µg/m3 
 201 
23-May-03 225 
 131 
 242 
29-May-03 531* 
 576* 
 
* - not included in the calculation lowest and highest and mean values as exceeds the Limit 

Level. 
 
Lowest value = 35µg/m3  
Highest value = 440µg/m3  
Mean value = 145µg/m3 


