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APPENDIX 2D: FURTHER EVALUATION OF
TREATMENT SYSTEM
Based on the latest findings of the flows and loads estimation, the future sewage flow from
Peng Chau will reach an Average Dry Weather Flow (ADWF) of 1,580 m3/day.  As the
existing sewerage system is largely combined with the storm drains and will not be
separated in short term, the future Peng Chau Sewage Treatment Works (STW) will need to
cater for an additional stormwater inflow of 5,616 m3/day (or 65 l/s) before the system is
completely separated (see Annex 1).  Therefore, the design peak flow of 10,360 m3/day (=
3x1,580 + 5,616) for the plant was concluded in our previous Working Paper No. 3.

Because of the significant quantity of stormwater inflow, a “dual streams” system for the
plant was proposed to save the cost on biological treatment.  The system consists: a
biological treatment, which is the “main stream” with a treatment capacity of 3,160 m3/day
(i.e. 2xADWF); the other, so-called “side stream”, being a primary treatment process with a
treatment capacity of 7,200 m3/day to the flow exceeding the main stream capacity.  The
combined capacity of the two streams is 10,360 m3/day.

However, with the lower treatment ability of the side stream, the effluent quality during
extreme storm events may not meet the effluent requirement.  DSD and EPD have expressed
their concern on the uncertainty of the frequency of such exceedance.  It is difficult at the
development stage to predict the sewage characteristics and the flow patterns.  Therefore,
after further studying on the latest wet weather flows and loads data, another alternative
which provides more consistent effluent quality is proposed as follows:

The biological treatment unit is designed for a capacity of 4,740 m3/day (i.e. 3xADWF).  The
flow exceeding the biological treatment unit capacity will be temporarily stored by an
equalization tank.  It is anticipated that the sewage flow to the plant will increase with time
due to the commissioning of the sewerage projects, while the stormwater inflow will have a
reverse pattern with time due to the separation of the combined sewerage system.  In order
not to waste extra resources, the storage capacity of the equalization tank is designed for the
most critical time period instead of adding up the largest estimated sewage and stormwater
inflow.  Following the recommendations in the OISMP2 (see Annex 2), a 2-hour rainfall
storm event with intensity of 216 mm/hr at 1 in 2 year return period is adopted.  With the
incorporation of the equalization tank, both the hydraulic and treatment capacity of the
plant will be sufficient even in heavy storm events to provide consistent effluent quality.
Based on the calculation presented in Table 1, we recommend the capacity of the
equalization tank to be 996 m3 (say 1,000 m3) with the base biological treatment unit capacity
of 4,740 m3/day.
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Table 1 Flow and equalization tank capacity estimation (planned scenario)

Sewage
average flow

(m3/day)

Sewage peak
flow (m3/day)

Total runoff
volume (m3)*

Required
plant

Capacity
(m3/day)

Design
capacity of
biological
unit(m3)

Required
capacity of

equalization
tank(m3)

2004 450 1,350 1,524 2,874 0
2006 1,000 3,000 1,524 4,524 0
2010 1,580 4,740 996 5,736 996
2016 1,580 4,740 801 5,541

4,740

801
* as recommended in OISMP2 (see Annex 2)

In case there is any change of population forecast in the future, the ultimate scenario is also
considered.  The estimated required storage capacity for the equalization tank is 801 m3

(Table 2) which is smaller than 1,000 m3.  Therefore, the equalization tank will still be
sufficient to handle the storm inflow, even if the next phase of the STW proceeds.  While,
more modules of other facilities will be required in the next phase to handle the peak flow of
8,125 m3/day (2.5xADWF).

Table 2 Flow and equalization tank capacity estimation (ultimate scenario)

Sewage
average flow

(m3/day) *

Sewage peak
flow (m3/day)

Total runoff
volume (m3) *

Required
plant Capacity

(m3/day)

Design
capacity of
biological
unit(m3)

Required
capacity of

equalization
tank(m3)

2010 2,136 5,340 996 6,336 0
2016 2,312 5,780 801 6,581 0

Ultimate 3,250 8,125 801 8,926
8,125

801
* as recommended in OISMP2 (see Annex 2)



Annex 1

(Comment from Sewerage Projects Division of Drainage Services Department
on Working Paper No. 3 (Revision of Population, Flows & Loads)

regarding the additional stormwater inflow)









Annex 2

(Excerpt from Outlying Island Sewerage Master Plan Stage 2 Review
on stormwater projection on Peng Chau)






















