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Appendix 3-11A   Odour Impact Assessment of Proposed Interim Sewage 
Treatment Plant (STP) 

 

Introduction 

An interim STP is proposed within the Project Site before the commissioning of proposed 
public sewer along Yau Pok Road, it is currently envisaged that the interim on-site STP for 
the proposed development will be a combination of MBR system and RO system 
downstream.   The interim STP will be located within a totally enclosed building of which the 
MBR and RO system will be located underground.  The location of proposed interim STP is 
shown on the MLP in Figure 2-10 of the EIA report.   

The proposed STP will be a small plant serving the Project Site only, and with a design 
sewage treatment capacity of about 160 m3/day.  Detailed design of the interim STP has yet 
been carried out, but the exhaust of the totally enclosed interim sewage system will be 
equipped with odour removal system, e.g. scrubbing system (with an odour removal 
efficiency of not less than 99.5%).  It is expected that the exhaust will be directed away from 
nearby ASRs including proposed buildings of this Project.  During the detailed design stage, 
the minimisation of odour from STP will be considered further to reduce any localized impact.   

 

Methodology 

Odour Assessment Criteria 
 
For odour impact assessment, Annex 4 of EIAO-TM stipulates an odour limit of 5 odour units 
based on an average time of 5 seconds.  This has been adopted in this assessment. 
 
Potential Odour Sources 

According to the Engineer, potential odour sources of the proposed STP are identified, which 
includes the followings: 

Preliminary Treatmnet Unit: 

 Inlet Chamber 
 Equalization Tank cum wet well (compartment 1) 
 Equalization Tank (compartment 2) 
 Pre-membrane fine screen and screening handling 

MBR Treatment Unit: 

 Anoxic Tank 
 Aerobic / Membrane Tank 

Slude Treatment Unit: 

 Sludge Holding/ RO Concentration Tank 

 



No. of plants and dimensions of the above equipment are presented in Annex 2, which are 
also provided by the Engineer for this assessment.   

Since there is currently no detailed design of the proposed STP or its layout plan, the 
exhaust of the above equipment (after treatment by odour removal system) has been 
assumed to be directed away from nearby ASRs.  

 

Odour Emission Strength and Emission Rate 

Assessment on potential odour impact due to operation of the STP has been undertaken by 
making reference to the published odour emission strength from other similar facilities (e.g. 
sewage treatment plants managed by the Drainage Services Department (DSD) of Hong 
Kong SAR Government).  Information of odour emission sources and odour strength has 
been collected for STPs using MBR system, which is comparable to this Project1 (extracted 
information is also provided in Annex 1).  It was found that the reported odour emission 
strength, was based on direct measurements at DSD’s STPs which represents a worst case 
scenario.    

The same reported odour strength has been adopted in this odour impact assessment.  It is 
considered that the reported odour emission strength would represent a worst case scenario 
of this Project given that this Project only concerns domestic sewage from proposed 70 
houses and club house, and that the concerned odour strength is unlikely to be in the same 
magnitude as DSD’s STPs, which are designed for a much larger treatment capacity.   
Please refer to Annex 2 for details of the odour emission strength that has been adopted in 
this assessment and the calculation of mitigated emission rates.  

 

Selection of Representative ASRs 

Among the ASRs that have been identified for construction phase air quality assessment of 
this Project, the worst affected ASRs surrounding the proposed interim STP have been 
selected for the odour impact assessment.  In addition, proposed house of this Project that is 
nearest to the proposed STP has also been assessed.  The location of selected ASRs for 
odour impact assessment is presented in Figure 1 below. 

 

                                                            
1  Approved EIA report namely, "Outlying Islands Sewerage Stage 2 - Upgrading of Cheung Chau Sewage 
Collection, Treatment and Disposal Facilities (EIA-219/ 2013 )", Appendix 3.4 and Section 3.8. 



 

Figure 1  Locations of Representative ASRs Selected for Odour Impact Assessment 

 

Air Dispersion Model 

The odour impact from STP was modelled using the software "Industrial Source Complex 
Short Term (ISCST)" developed by Trinity Consultants Incorporated.  The ISCST model is 
based on the principle of Gaussian dispersion and is widely accepted by authorities 
worldwide including the Hong Kong Environmental Protection Department (EPD) and the 
United States Environmental Protection Agency (USEPA).   The odour emission sources 
were modelled as point source. 

The proposed development falls within grid(20,40) in PATH system, thus meteorological data 
derived using MM5 model (grid(20,40)) has been adopted for the assessment.  



 

Conversion of 1-hour Average to 5-second Average 

The ISCST3 model output for 1-hour average concentration is converted into 5-second 
average to enable a direct comparison with the above-mentioned odour criteria.   
 
The 1-hour average odour concentration is first converted to 3-minute average by the power 
law relationship which is related to the stability classes.  For stability class A to F, multiplying 
factors of 2.23, 2.23, 1.7, 1.38, 1.31 and 1.31 respectively were applied. The 3-minutes 
averages were further converted to 5-second averages by applying a multiplying factor of 10 
for those hours with atmospheric stability classes A to B, and a factor of 5 for those hours 
with stability classes C to F.  The same conversation factors have widely been adopted in 
other DSD’s projects 1.  
 

Stability Class Conversation Factor 
(from 1-hour to 5 seconds) 

A 22.3 
B 22.3 
C 8.5 
D 6.9 
E 6.55 
F 6.55 

Remark:  The above conversation factors have been input to the ISCST model using the “Stability Category” 
option in the model in order to specify emission rate factors for each stability class. 

 

  



Assessment Results 

The odour assessment results are presented in the below table.   According to the results, 
the predicted mitigated 5-seconds odour unit due to operation of the proposed STP would be 
well below the odour criteria, and no adverse odour impact is therefore anticipated.  

It shall be noted that the below odour assessment results are presented by adopting a very 
conservative odour emission strength from other projects for the purpose of a worst case 
scenario.  Given the scale of this Project (70 houses) and that the proposed STP will be 
underground, it is anticipated that the actual odour emission strength from the STP would be 
lower.  During the detailed design stage, minimisation of odour will be considered further to 
reduce any localized impact.  

 

Table 1  Predicted Mitigated 5-Seconds Odour Unit at ASRs 

ASR ID Description Height, 
m above ground 
level 

Mitigated 5-second Odour 
Unit 

D01 Fairview Park 1.5m / 4.5m/ 7.5m 0.1 / 0.1 / 0.3 
D02 Fairview Park 1.5m / 4.5m/ 7.5m 0.2 / 0.4 / 0.6 
D03 Fairview Park 1.5m / 4.5m/ 7.5m 0.1 / 0.2 / 0.3 
D04 Fairview Park 1.5m / 4.5m/ 7.5m 0.1 / 0.1 / 0.1 
D05 Palm Springs 1.5m / 4.5m/ 7.5m 0 / 0 / 0.1 

D06 
Yau Mei San Tsuen 
village house 

1.5m / 4.5m/ 7.5m 
0.1 / 0.1 / 0.1 

D07 
Yau Mei San Tsuen 
village house 

1.5m / 4.5m/ 7.5m 
0 / 0 / 0 

D08 Planned REC Site * 1.5m / -/ - 1.2 / - / - 

D09 
Proposed building of this 
Project 

1.5m / 4.5m/ 7.5m 
1.5 / 2.4 / 3 

D10 Planned RD Site 1.5m / 4.5m/ 7.5m 0.1 / 0.1 / 0.1 

D11 
Planned Kam Pok Road 
Site 

1.5m / 4.5m/ 7.5m 
0 / 0 / 0 

D12 Fairview Park 1.5m / 4.5m/ 7.5m 0 / 0 / 0 

Max. Odour Level  
3  
(or 60% of odour criteria) 

Odour Criteria  5
Remark:  * According to the published "REC Site' EIA report, landscape area was proposed at northern portion of 
that project.  Thus, 1.5m above ground level was adopted in the assessment.  

  



Annex 1 

(Extracted Odour Emission Strength Information from Similar 
STP Projects) 



The followings are directly extracted from the Section 8.5 and Appendix 3.4 of the "Outlying Islands Sewerage 
Stage 2 - Upgrading of Cheung Chau Sewage Collection, Treatment and Disposal Facilities (EIA-219/ 2013 )" 

 



The followings are directly extracted from the Section 8.5 and Appendix 3.4 of the "Outlying Islands Sewerage 
Stage 2 - Upgrading of Cheung Chau Sewage Collection, Treatment and Disposal Facilities (EIA-219/ 2013 )" 



The followings are directly extracted from the Section 8.5 and Appendix 3.4 of the "Outlying Islands Sewerage Stage 2 - Upgrading of Cheung Chau Sewage Collection, Treatment and Disposal Facilities (EIA-219/ 2013 )" 

 



The followings are directly extracted from the Section 8.5 and Appendix 3.4 of the "Outlying Islands Sewerage Stage 2 - Upgrading of Cheung Chau Sewage Collection, Treatment and Disposal Facilities (EIA-219/ 2013 )" 



 

 

Annex 2 

(Odour Emission Strength and Calculated Odour Emission Rate 
of this Project) 

 



Annex 2-1   Calculation of Odour Emission Factors 

Total Surface 
Area, m2

Emission 
Rate, 

OU/m2/s  
**

Emission 
Rate, 
OU/s

Total Emission 
(Unmitigated), 
OU/s

Removal 
efficiency, %

Total 
Emission 
(Mitigated), 
OU/s

A B C = A x B D E E)

Preliminary Treatment Unit

S1 Inlet Chamber
L(m) 2

W(m) 2
No. of Units 1 4 8.79 35.16 2259.03 99.5% 11.30

S2 Equalization Tank cum Wet Well (compartment 1)
L(m) 4.5

W(m) 4
No. of Units 1 18 8.79 158.22

S3 Equalization Tank (compartment 2)
L(m) 15

W(m) 15
No. of Units 1 225 8.79 1977.75

S4 Pre-membrane Fine Screen and Screenings Handling
L(m) 5

W(m) 2
No. of Units 1 10 8.79 87.90

MBR Treatment Unit

S5 MBR - Anoxic Tank
L(m) 2.5

W(m) 2
No. of Units 1 5 8.79 43.95 45.71 99.5% 0.23

S6 MBR - Aerobic / Membrane Tank
L(m) 4

W(m) 2
No. of Units 2 16 0.11 1.76

Sludge Treatment Unit

S7 Sludge Holding/ RO Concentration Tank
L(m) 5

W(m) 4
No. of Units 1 20 26.4 528.00 528.00 99.5% 2.64

Remark:

Source *

*  The above nos. and dimensions of treatment units are based on similar plant provided by the Engineer, which is considered adequate for the 
proposed interim sewage treatment.  The exact no. and dimensions of equipment to be used are subject to detailed design.

**  The above odour emission strength is based on measured odour level from operative MBR facility in Hong Kong by DSD in approved EIA 
projects, which is considered equivalent to this Project which is also a MBR system.   Approved EIA report namely, "Outlying Islands Sewerage 
Stage 2 - Upgrading of Cheung Chau Sewage Collection, Treatment and Disposal Facilities (EIA-219/ 2013 )", Appendix 3.4.



Annex 2-2   Modeling Input of Odour Emision Source

ID Description X-coordinate Y-coordinate
Ground 
mPD

Emission Rate 
(unmitigated) *

Emission Rate 
(Mitigated) *

Emission 
Height (m)

Temp. 
(K)

Exit Velocity 
(m/s) Diameter

S1 to S4 Preliminary Treatment Unit 823475.7 837799.9 5.5 2259.03 11.30 3 303.15 2.5 1.75

S5 to S6 MBR Treatment Unit 823475.7 837799.9 5.5 45.71 0.23 3 303.15 2.5 1.75

S7 Sludge Treatment Unit 823475.7 837799.9 5.5 528.00 2.64 3 303.15 2.5 1.75

Remark:

*  Based on calculated emission rate presented in table Annex 2-1.

The above information is based on the Engineer, and is subject to detailed design.




