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1 INTRODUCTION 

1.1 Background 

1.1.1. The Project in Sha Tau Kok mainly comprises of the following items: 
i) Increase the treatment capacity of Sha Tau Kok Sewage Treatment Works (STKSTW) to 

5,000 m3/day at Average Dry Weather Flow (ADWF) in Phase 1, with suitable allowance to 
cater for a further increase of treatment capacity to 10,000 m3/day at ADWF in Phase 2; 

ii) Construct a Temporary Sewage Treatment Plant (TSTP); 
iii) Demolish the existing Sha Tau Kok Sewage Pumping Station (STKSPS) and decommission 

the rising main between STKSPS and STKSTW; 
iv) Construct a new gravity sewer; and 
v) Decommission the existing submarine outfall and construct a new one. 
 

1.1.2. The Project site will be within the existing STKSTW while the construction of the gravity sewers 
and demolition of STKSPS will be carried out in Sha Tau Kok Town. The proposed submarine 
outfall will be constructed by Horizontal Directional Drilling (HDD) method under the seabed of 
Starling Inlet. 

1.1.3. The Environmental Impact Assessment (EIA) Report for Expansion of Sha Tau Kok Sewage 

Treatment Works (Register No: AEIAR-207/2017) was approved on 14 February 2017. A 

Variation of an Environmental Permit (EP) EP-517/2017/A was issued on 18 October 2019 and 

it is the current permit for the Project. 

1.1.4. Since 27 February 2020, AECOM Asia Co. Ltd (AECOM) has been appointed as the ET to 

undertake the EM&A programme during construction phase (2020 – 2021) of the Project. 

1.1.5. The EM&A programme of this Project shall be implemented in accordance with the 

requirements and procedures set out in the EM&A Manual and the EP No. EP-517/2017/A. 

1.1.6. The construction phase and EM&A programme of the Project commenced on 27 May 2019. 

The TSTP will be in operation in mid of July 2020 tentatively. 

1.1.7. A proposal for changes of the environmental monitoring methodology and requirement 

(Operation Phase of Odour Monitoring) had submitted to EPD on 29 April 2020 and comments 

from EPD were received on 26 May 2020. A revised proposal was submitted on 28 May 2020 

and approved by EPD on 4 June 2020. 

1.1.8. In accordance with Section 3.3.1 of EM&A Manual, odour commissioning test for the TSTP and 

STKSTW is recommended to be performed prior to their operation to ascertain the effectiveness 

of the deodorization systems at the TSTP and STKSTW during the operation phase.  

1.1.9. According to the Condition 2.15 of EP No. EP-517/2017/A, a Commissioning Test Report shall 
be submitted to demonstrate compliance with the odour removal efficiency of no less than 
99.5% at exhaust of deodorizing facility before the commencement of operation of the TSTP 
and STKSTW.  

1.2 Scope of Report 

1.2.1 This report presents the odour commissioning test methodology, monitoring results and 
recommendations in order to ascertain the effectiveness and demonstrate compliance with the 
odour removal efficiency of no less than 99.5% at the exhaust of deodorization systems at the 
TSTP. 

2 ODOUR MONITORING 

2.1 Odour Commissioning Test Monitoring (Operation Phase for TSTP) 

2.1.1 A commissioning test for the TSTP is recommended to be performed prior to their operation to 
ascertain the effectiveness of the deodorization systems at the TSTP during the operation 
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phase.  Exhaust air flow rate, temperature of exhaust, odour concentrations at the outlet of the 
deodorization systems should be monitored during the commissioning test.   

2.1.2 The exhaust air flow rate, temperature of exhaust, odour concentrations for the TSTP during 
the EIA’s design stage is presented in Table 2.1. 

2.1.3 Based on the actual design information of the deodorization systems of TSTP No.1 and TSTP 
No.2, the design parameters are updated in Table 2.1.  The approved alternative method for 
odour monitoring is presented in Table 2.2. 

Table 2.1 Design Parameter of Exhaust Stack and Odour Emission Rate of TSTP  

Design Parameter Unit TSTP TSTP 

Deodorization system  EIA’s Design Stage Actual Design 

Location - TSTP No.1 TSTP No.1 TSTP No.1 TSTP No.2 

No. of emission points - 2 2 

Building height m above 
ground 

14.3 14.3 8 8 

Stack height m above 
ground 

16.3 16.3 12.24 12.24 

Equivalent stack radius m 0.15 0.25 0.3 0.3 

Exit temperature - ambient ambient Ambient (±10°C) Ambient (±10°C) 

Total flowrate @ exit temp. m3hr-1 3,952 9,293 10178 10178 

  m3s-1 1.10 2.58 2.827 2.827 

Exit velocity ms-1 15.53 13.15 <10 <10 

Maximum H2S emission 
concentration at inlet 

ppm 10 50 10.5 10.5 

% of odour removal % 99.5 99.8 99.5 99.5 

Mitigated H2S emission 
concentration at exhaust 

ppm 0.05 0.1 0.053 0.053 

Mitigated odour emission 
concentration at exhaust 

OUm-3 106.4 212.8 112.8 112.8 

Mitigated odour emission rate OUs-1 116.8 549.2 318.9 318.9 

Note: the equivalent detection threshold criterion (1 odour unit) is 0.00047 ppm by volume of H2S. 

 
Table 2.2 Approved Alternative Odour Monitoring Methodology 

Measurement Locations Parameter Equipment 

At the Exhaust of TSTP 
No.1 and TSTP No.2 

▪ Exhaust air flow rate 
▪ Temperature of exhaust 
▪ H2S Concentration (ppm) 

H2S Analyzer  

Anemometer 

 

2.2 H2S Monitoring Methodology 

2.2.1 15-minute Hydrogen Sulphide (H2S) concentration (in parts per million) was measured by 
portable H2S analyzer at the exhausts of TSTP No.1 and TSTP No.2. The exhaust air flow rate, 
ambient temperature, temperature of exhaust, weather condition and wind speed were 
recorded during the measurement. The details of H2S measurement is presented in Table 2.3. 

Table 2.3 Details of H2S Measurement 

Measurement Locations Measurement Parameters 

At the Exhaust of TSTP 
No.1 and TSTP No.2 

15-minute H2S Measurement (every 5 minutes measure one reading)  

- Average value of the three 5-minute readings will be used to justify 

the compliance. 

 

Exhaust air flow rate, ambient temperature, temperature of exhaust, 
weather condition and wind speed will be recorded. 
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2.3 Monitoring Equipment 

2.3.1 The details of H2S analyzer is presented in Table 2.4. The calibration certificate of H2S analyzer 
is presented in Appendix A. 

2.3.2 Exhaust air flow rate, ambient temperature, temperature of exhaust and wind speed were 
recorded during the measurement.  The calibration certificate of air velocity meter is presented 
in Appendix A. 

Table 2.4 Details of H2S Analyzer Equipment 

Equipment Equipment Model 

H2S Analyzer 
Jerome 631X 
(Capable Range of measuring H2S concentration: 3ppb to 50ppm) 

Air Velocity Meter TSI 9555-P 

 

2.4 Monitoring Locations 

2.4.1 H2S measurements were undertaken at the exhaust of TSTP No.1 and TSTP No.2. The 
monitoring locations is shown in Figure 1. Photographic records during the measurement was 
presented in Photo 1. 

Photo 1  

 
Deodorization system of TSTP No.1  

 
Deodorization system of TSTP No.2 

 
Exhaust of TSTP No.1 

 
Exhaust of TSTP No.2 
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2.5 Results and Observation 

2.5.1 The H2S measurement at the exhaust of TSTP No.1 and TSTP No.2 was carried out on 12 
June  2020. The weather was sunny during the measurement. 

2.5.2 15-min H2S measurement, a total of 3 sets reading of H2S concentration, were recorded at the 
exhaust of deodorization systems.  Exhaust air flowrate, exhaust temperature, ambient 
temperature and wind speed were recorded during the measurement.   

2.5.3 The H2S measurement results at TSTP No.1 and TSTP No.2 are presented in Table 2.5.  

Table 2.5 Summary of H2S Monitoring Results 

Location 
Date 

& 
Weather 

Time 

Ambient Exhaust  
H2S 

concentration, 
ppm 

Expressed in 
Odour Unit (*), 

 OU/m3 

 
Odour Removal 

Efficiency,  
% 

Temp.,  
oC 

Wind 
speed, 

m/s 

Temp., 
oC 

Air 
velocity, 

m/s 

Air flow 
rate, 

m3/s 
Inlet  Exhaust Inlet  Exhaust 

 Ave. 

Exhaust 
of TSTP 

No.1 
12 Jun 
2020 

Sunny 

10:35 

33.4 0.19 

32.7 6.90 1.95 0.65 <0.003 1383.0 6.4 99.5 

99.6 10:40 33.2 6.88 1.95 0.70 <0.003 1489.4 6.4 99.6 

10:45 33.3 6.85 1.94 0.67 <0.003 1425.5 6.4 99.6 

Exhaust 
of TSTP 

No.2 

11:00 

34.5 0.21 

32.7 7.06 2.00 0.69 <0.003 1468.1 6.4 99.6 

99.6 11:05 32.2 7.01 1.98 0.67 <0.003 1425.5 6.4 99.6 

11:10 31.3 7.04 1.99 0.72 <0.003 1531.9 6.4 99.6 
Note: * equivalent detection threshold criterion: 1OU= 0.00047ppm of H2S 

 
2.5.4 As shown in the Table 2.5, the measured temperature of exhaust and exhaust air flow rate 

were kept maintained with the requirement as stated in Table 2.1 of actual design. 

2.5.5 The H2S monitoring results shown that, the averaged H2S concentrations measured of 
<0.003ppm at TSTP No.1 and TSTP No.2 were well below the mitigated H2S emission 
concentration at exhausts (i.e. 0.053ppm) as stated in Table 2.1 of actual design. 

2.5.6 The calculated odour removal efficiency at TSTP No.1 and TSTP No.2 were not less than 
99.5%. 

2.5.7 It is concluded that the effectiveness of the two deodorization systems at the TSTP were 
attained and complied with requirement of no less than 99.5% of odour removal efficiency at 
exhausts.  

3 RECOMMENDATIONS 

3.1.1 The recommended mitigation measures as stated in the EM&A Manual and EP should be 
implemented: 

• No concurrent operation of the TSTP and the expanded STKSTW.  

• To minimize odour problem, the sludge tankers for disposal of sludge and all process 
equipment of the TSTP shall be fully enclosed. 

• Deodourizing facility using activated carbon filters and/or bio-trickling filters shall be 
equipped for TSTP, to attain the required odour removal efficiency at exhaust. Regular 
monitoring of odour emission will be conducted to check the compliance of the deodorization 
system for TSTP. 

• The deodorization system would undergo maintenance annually or when the average odour 
removal efficiency of deodorization facility is smaller than the required odour removal 
efficiency.   

• Regular maintenance of deodorization unit does not require stoppage of deodorization unit. 
When replacement of carbon for deodorization unit is required, each unit will take minimum 
4 days to complete the replacement work, during which a stand-by unit will operate. Odour 
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patrol is proposed during the period of both deodourisation units are under maintenance or 
cleaning of the deodorization system for TSTP at the same time. 

• Ventilation system shall also be provided inside the TSTP to ensure adequate air exchange 
within the plants. 

• The sludge produced should be removed off-site regularly to avoid accumulation of 
odourous materials on site.  Trucks transporting sludge shall be fully enclosed to minimise 
any potential odour impact during the transportation process. 
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Figure 1 Monitoring Locations of TSTP No.1 and TSTP No.2 
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