
Outlying Islands Sewerage Stage 2 -

Upgrading of Tai O Sewage Collection, Treatment and Disposal Facilities 

Calculations of odour emission factors 

Appendix 3.3

Room 1 - Preliminary Treatment Unit

Source ID Description #

Total Surface Area (m2)

Emission 

rates 

(ou/m2/s))

Emission 

rats(ou/s) Total original 

emission (ou/s)

97% 

removal 

efficiency 

(ou/s)

No. of 

emission 

points *

Emission rate for each 

emission points (ou/s)
(without Deodorzation unit)

Emission rate for each 

emission points (ou/s)
(with Deodorzation unit)

S1 Inlet Well and Flow Equalization Tank (A)

= 21.3

= 13.3

= 1

283.3 8.79 2490.1191

S2 6mm Screen Channel (B)

= 7.26

= 3.6

= 1

26.1 8.79 229.7354

S3 Grit Chambers (C)

= 5

= 7

= 1

35.0 8.79 307.6500

S4 Storm Tank (D)

= 5

= 13.3

= 2

133.0 8.79 1169.0700

S5 Flow Distribution Tank 1 (W)

= 3

= 5

= 1

15.0 8.79 131.8500

S6 1-2mm Fine Screen Channel (X)

= 4.5

= 3

= 1

13.5 8.79 118.6650

S7 Flow Distribution Tank 2 (Y)

= 3.5

= 5

= 1

17.5 8.79 153.8250

V(ACPH) = 15 (from engineer)

Total emission area (m2) = 10 (from engineer)

Exhaust exit velocity Velocity= 2.5 (from engineer)

Notes: # - The structure label in the bracket are correlated to the potential odour sources with the items in Figure 2.2.

* - The location of emission  points are indicted in Figure 1 to Figure 4.

W(m)

No. of  units

L(m)

W(m)

No. of  units

4600.9145 138.02744

L(m)

W(m)

No. of  units

L(m)

W(m)

No. of  units

L(m)

W(m)

L(m)

No. of  units

L(m)

W(m)

No. of  units

1150.228635 34.50685905

4 (i.e. 

SRC1_O, 

SRC2_O, 

SRC3_O and 

SRC4_O)

L(m)

W(m)

No. of  units
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Outlying Islands Sewerage Stage 2 -

Upgrading of Tai O Sewage Collection, Treatment and Disposal Facilities 

Calculations of odour emission factors 

Appendix 3.3

Room 2 -  Treatment Unit

Source ID Description #

Total Surface Area (m2)

Emission 

rates 

(ou/m2/s))

Emission 

rats(ou/s) Total original 

emission (ou/s)

97% 

removal 

efficiency 

(ou/s)

No. of 

emission 

points *

Emission rate for each emission 

points 

(without Deodorzation unit)

Emission rate for each 

emission points 

(with Deodorzation unit)

S8 Wet Well Before MBR Tank (Y1)

= 3.5

= 13.6

= 1

47.6 8.79 418.4040

S9 Anoxic Tank (E)

= 4.5

= 4.2

= 3

56.7 8.79 498.3930

S10 Aerobic MBR Tank (F)

= 9.2

= 4.2

= 3

115.9 0.10 12.0557

S11 Pump House and Header Tank (Z)

= 6.2

= 10

= 1

62.0 8.79 544.9800

S11 Effluent Reuse Building (Z1)

= 4.4

= 3

= 1

13.2 8.79 116.0280

V(ACPH) = 15 (from engineer)

Total emission area (m2) = 8.3 (from engineer)

Exhaust exit velocity Velocity= 2.5 (from engineer)

Notes: # - The structure label in the bracket are correlated to the potential odour sources with the items in Figure 2.2.

* - The location of emission  points are indicted in Figure 1 to Figure 4.

Room 3 -  Sludge Treatment Unit

Source ID Description #

Total Surface Area (m2)

Emission 

rates 

(ou/m2/s))

Emission 

rats(ou/s) Total original 

emission (ou/s)

97% 

removal 

efficiency 

(ou/s)

No. of 

emission 

points *

Emission rate for each emission 

points 

(without Deodorzation unit)

Emission rate for each 

emission points 

(with Deodorzation unit)

S12 Sludge Holding Tank (Pre-thickener)

= 4.4

= 2

= 30.410617 30.4 26.42 803.4485

S13 Sludge Digester

= 6.1

= 6.1

= 2

= 74.42 74.4 26.42 1966.1764

S14 Sludge Holding Tank (Post-digester)

= 3.2

= 2

= 16.084954 16.1 26.42 424.9645

S15 Sludge Dewatering Thickener and Units

= 14

= 13

= 1

= 182 182.0 26.42 4808.4400

V(ACPH) = 15 (from engineer)

Total emission area (m2) = 13.5 (from engineer)

Exhaust exit velocity Velocity= 2.5 (from engineer)

Notes: # - The structure label in the bracket are correlated to the potential odour sources with the items in Figure 2.2.

* - The location of emission  points are indicted in Figure 1 to Figure 4.

6 (i.e. 

SRC9_O, 

SRC10_O, 

SRC11_O, 

SRC12_O, 

SRC13_O 

and 

SRC14_O)

1333.838232 40.01514697

Diameter(m)

No. of  units

Area (m2)

L(m)

W(m)

No. of  units

Area (m2)

8003.0294

1589.8607

No. of  units

L(m)

240.09088

Diameter(m)

No. of  units

Area (m2)

L(m)

W(m)

No. of  units

Area (m2)

W(m)

No. of  units

47.69582

W(m)

L(m)

L(m)

W(m)

No. of  units

No. of  units
4 (i.e. 

SRC5_O, 

SRC6_O, 

SRC7_O and 

SRC8_O)

397.46517

L(m)

W(m)

No. of  units

11.9239551

L(m)

W(m)



Outlying Islands Sewerage Stage 2 -

Upgrading of Tai O Sewage Collection, Treatment and Disposal Facilities 

Calculations of odour emission factors 

Appendix 3.3

Hang Mei Sewage Pumping Station 

Source ID Description #

Total Surface Area (m2)

Emission 

rates 

(ou/m2/s))

Emission 

rats(ou/s) Total original 

emission (ou/s)

97% 

removal 

efficiency 

(ou/s)

No. of 

emission 

points *

Emission rate for each emission 

points 

(without Deodorzation unit)

Emission rate for each 

emission points 

(with Deodorzation unit)

S1 Inlet Chamber

= 2

= 4

= 1

= 8 8.0 8.79 70.3200

S2 Wet Well

= 3

= 4

= 1

= 12 12.0 8.79 105.4800

V(ACPH) = 15 (from engineer)

Total emission area (m2) = 1 (from engineer)

Exhaust exit velocity Velocity= 2.5 (from engineer)

Notes: # - The location of  potential odour sources are shown in Figure 2.4.

* - The location of emission  points are indicted in Figure 1 to Figure 4.

Fan Kwai Tong Sewage Pumping Station 

Source ID Description #

Total Surface Area (m2)

Emission 

rates 

(ou/m2/s))

Emission 

rats(ou/s) Total original 

emission (ou/s)

97% 

removal 

efficiency 

(ou/s)

No. of 

emission 

points *

Emission rate for each emission 

points 

(without Deodorzation unit)

Emission rate for each 

emission points 

(with Deodorzation unit)

S1 Inlet Chamber

= 2

= 4

= 1

= 8 8.0 8.79 70.3200

S2 Wet Well

= 3

= 4

= 1

= 12 12.0 8.79 105.4800

V(ACPH) = 15 (from engineer)

Total emission area (m2) = 1 (from engineer)

Exhaust exit velocity Velocity= 2.5 (from engineer)

Notes: # - The location of  potential odour sources are shown in Figure 2.5.

* - The location of emission  points are indicted in Figure 1 to Figure 4.

W(m)

No. of  units

Area (m2)

175.8000 5.274
1 (i.e. 

SRC16_O)
175.8 5.274

L(m)

W(m)

No. of  units

Area (m2)

L(m)

175.8000 5.274
1 (i.e. 

SRC15_O)
175.8 5.274

L(m)

W(m)

No. of  units

Area (m2)

L(m)

W(m)

No. of  units

Area (m2)



Outlying Islands Sewerage Stage 2 - 
Upgrading of Tai O Sewage Collection, Treatment and Disposal Facilities Appendix 3.3 

Information of odour emission sources 

Emission 
Point ID Description X-Coordinate Y-Coordinate 

Elevation 

(meters) 

Working Hour 
Release 

Height 

(m) 

Temperature 

(K) 

Exit 

Velocity 

(m/s) 

Emission 
Rate 

(Unmitigated 
Scenario) 

Emission 
Rate 

(Mitigated 
Scenario) 

SRC1_O Rm1_1 803585.4 813618.1 3.0 1150.229 34.507 2.5 303 2.5 
SRC2_O Rm1_2 803583.9 813617.6 3.0 1150.229 34.507 2.5 303 2.5 

SRC3_O Rm1_3 803582.4 813617.0 3.0 1150.229 34.507 2.5 303 2.5 

SRC4_O Rm1_4 803581.0 813616.6 3.0 1150.229 34.507 2.5 303 2.5 

SRC5_O Rm2_1 803550.9 813606.8 3.0 397.465 11.924 2.5 303 2.5 

SRC6_O Rm2_2 803549.4 813606.3 3.0 397.465 11.924 2.5 303 2.5 

SRC7_O Rm2_3 803547.9 813605.7 3.0 397.465 11.924 2.5 303 2.5 

SRC8_O Rm2_4 803546.5 813605.3 3.0 397.465 11.924 2.5 303 2.5 

SRC9_O Rm3_1 803503.6 813602.0 3.0 1333.838 40.015 2.5 303 2.5 

SRC10_O Rm3_2 803503.2 813603.0 3.0 1333.838 40.015 2.5 303 2.5 

SRC11_O Rm3_3 803502.9 813603.9 3.0 1333.838 40.015 2.5 303 2.5 

SRC12_O Rm3_4 803502.4 813605.0 3.0 1333.838 40.015 2.5 303 2.5 

SRC13_O Rm3_5 803502.1 813606.0 3.0 1333.838 40.015 2.5 303 2.5 

SRC14_O Rm3_6 803501.7 813607.0 3.0 1333.838 40.015 2.5 303 2.5 

SRC15_O HM_PS 804595.9 812450.4 3.4 175.800 5.274 2.5 303 2.5 

SRC16_O FKT PS 803821.0 812063.5 3.9 175.800 5.274 2.5 303 2.5 

SRC1_OC 

Temporary 
sewage 
treatment 
facility 

803502.0 813625.0 3.0 494.438 14.833 2.5 303 2.5 

Note: Emission Points correspond to ventilated air exit locations. 
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Outlying Islands Sewerage Stage 2 -

Upgrading of Tai O Sewage Collection, Treatment and Disposal Facilities 
Appendix 3.4

Variation of Odour Emission from MBR tank with Different Surface Flow Rate

Summary of Odour flux under different surface flow rates during operation at LWCISTP and Tai O STW

Existing Operation at LWCISTP Proposed Operation at Tai O STW

775 2750

96 108

0.336 1.061

-- 365%

Correction Factor for Ambient Temperature

2.409845 2.282875

0.055619

=0.0271 (OU/m
2
.s)

Therefore, the odour emission rate of MBR in proposed Tai O STW is calculated to be:

Average measured SOER x 365% x 1.056 
= 0.0271 x 365% x 1.056

=0.10 OU/m
2
/s

The measured odour emission rate collected from the existing Lo Wu Correctional Institution Sewage Treatment Plant (LWCISTP) will need to be corrected for estimating 

rate of the future upgraded Tai O Sewage Treatment Works (Tai O STW) to be adopted in the odour impact prediction. The correction factor for the difference in surface flow 

rate under operation of LWCISTP and Tai O STW was calculated by the following equation (Design Manual: Odor and Corrosion Control in Sanitary Sewerage and Treatment 

Plants (1985), USEPA).

Average measured SOER = (0.0245+0.0304+0.0264)/3 (Collected from the existing LWCISTP.)

To determine the worst case scenario for odour impact assessment, temperature adjustments on the measured odour emission rates at LWCISTP were required. The odour 

surveys at LWCISTP were carried out on 8-June-2012 and the averaged daytime temperature was 32.2˚C. Based on Year 2011to 2015 meteorological data from the Hong 

Kong Observatory, the mean daily maximum ambient temperature in the summer (June – September) were in the range of 30 to 33˚C. With reference to the Hydrogen 

Sulphide Control Manual (Technological Standing Committee on Hydrogen Sulphide Corrosion in Sewage Works, 1989), the equation below presented by Pomeroy and 

Parkurst was taken to estimate the variation of odour emissions due to temperature changes:

Based on the above equation, the sulphide flux increased by about 5.6% (i.e. [1.07(33-20) - 1.07(32.2-20)]/[ 1.07(32.2-20)] x 100% = 5.6%) when temperature increased from 32.2˚C to 

33˚C. Therefore, 5.6% increase or a 1.056 correction factor was applied in the measured odour emission rate at LWCISTP to estimate the odour emission in Tai O STW.

Average flow rate (m
3
/day)

Effective surface area of MBR 

tank, m
2

Surface flow rate(m/hr) under 

normal operation

Percentage change of odour flux 

compare with LWCISTP
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