CE 83/2001 (DS) Peng Chau Sewage Treatment Works Upgrade -
Investigation, Design and Construction Environmental Impact Assessment Report (Final)

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 m’/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 m®/day (or 65 1/s) before the system is
completely separated (see Annex 1). Therefore, the design peak flow of 10,360 m*/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 m’/day
(i.e. 2xADWEF); the other, so-called “side stream”, being a primary treatment process with a
treatment capacity of 7,200 m’/day to the flow exceeding the main stream capacity. The
combined capacity of the two streams is 10,360 m’/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 m’/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 m® (say 1,000 m’) with the base biological treatment unit capacity
of 4,740 m®/day.

CDM App2D-1 August 2004



CE 83/2001 (DS) Peng Chau Sewage Treatment Works Upgrade -
Investigation, Design and Construction

Environmental Impact Assessment Report (Final)

Table 1 Flow and equalization tank capacity estimation (planned scenario)
Sewage Required Design Required
Sewage peak | Total runoff plant capacity of capacity of
average flow | (m’/day) | volume (m%* | Capaci biological | equalization
(m%day) y Is) ty 5 3 1 3
(m?/day) unit(m’) tank(m’)
2004 450 1,350 1,524 2,874 0
2006 1,000 3,000 1,524 4,524 4740 0
2010 1,580 4,740 996 5,736 ’ 996
2016 1,580 4,740 801 5,541 801

* 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 m’
(Table 2) which is smaller than 1,000 m®. 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 m’/day (2.5xADWF).
Table 2 Flow and equalization tank capacity estimation (ultimate scenario)
. Design Required
Sewage Sewage peak | Total runoff Requn‘ed- capacity of capacity of
average flow fl d 1 a x| plant Capacity biological lizati
(m¥/day) * ow (m’day) | volume (m°) (m¥/day) iologica equalization
unit(m®) tank(m®)
2010 2,136 5,340 996 6,336 0
2016 2,312 5,780 801 6,581 8,125 0
Ultimate 3,250 8,125 801 8,926 801
* as recommended in OISMP?2 (see Annex 2)
CDM App2D-2 August 2004



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)
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(Atm.: Mr, Chris Chen)

28 April 2003

Dear Sir,

Agreement No. CE 83/2001 (DS)
Peng Chau Sewage Treatment Works Upgrade
-.] I. II n - i C I I-

¥y -

Referring to the above Drafi Working Paper circulzted under CE/CM, DSD’s memo ref. (63) in
CM8/CE8301/26 () dated 15 April 2003 for comments, 1 attzch a copy of my comments on the above
Pzper for your necessary action please.

Yours faithfully,

c.c.

CE/CM, DSD (Atm.: I. K CKWOK & Ir. CK LAM)
CE/E&MP, DSD (Atm.: Ir, Peter WONG)

CE/ST2, DSD (Atm.: I. C W TSE)




Section No. in Draft Working
Paper No. 3 — Revisions of

Population, Flows & loads

SP/DSD’s Comments

2.4 Desipn Populatign

Para. |

. ; i site.
Please advise. the sirategy to be adopted in making provision for further extension I'(zr Ulhmatc_Po:ulta_uon ;;otll::c I‘:::r?n ('.‘tl;::u ::,?:{auon
The change in Design Population (from 11,000 to 6,200) in term of percentage is 511‘35‘3“_“_3](1 s n aamrﬁeier ledce. considerthe
ivaved fexeatam Taege (ot 1,000 wlfitclyl,. A T population forecaatew vorymcortafudes o parisielon (c.g. building for
option of constructing the design for Ultimate Population instead of for Planned Population for :‘IO;“" s otl'g s et ot Panthier
housing E&M control equipments) as this may help relessing the constraints of the relative small footp s
extenston.

2.5 Population Distribution,
Eowployment and Student
Places

Table 2 4

. ™ ' o isti ing ¢ Peng Estate
Please advise the classification (i.e. Public Housing/R3/R4/Village?) adopted for the exlsf!ng two bousmg estates (Kam Peng
and Peng Lai Court) mentioned in Section. 5.2.1. ' ‘

3.2 Flows Estimation

Table3 -1

Flow Factor for Ave Day Visitors is missing. Please add.

3.4 Sumwary

Para. 2

” Pumping
‘ i ted for the design of the Peng Chau Sewage Pun
tage 2 Review recommended the Peak Flow adop _ . ! Ege R
g::?isocn ??‘ést:;t) S;i::};’z::f;e H is 150 1/s to account for the Additional §tnm1wntcr Allow ar_:lce due ;Itui:;::;t;;la ::maumt ot
the existing combined drainage system and internal house drainage syslem in Peag Cha:ledc;::;; :::— o
separation of the existing internal house drainage system will not be feaslblg: in sho.n ton ,

' i iti L rance (= 150 Us -
Among the Peak Flow of 150)/s adopted in the design of the PCSPS, about 65Vs is the Add;t‘;m:tllg:;ﬂs:;tgpgll:‘; ag;y é e aebil
Peaking Factor Excluding Stormwater Allowance * ADWF in unit of Us). Pleasc d:scus: and confirt : '
whether the same Additional Stormwater Allowance shall be allowed for the STW upgra 6" .

4.2 Load Estiination

Table 4 — |

: . P ’ ot i tes as commented on
Please also revise the load estimation if there is revision to the classification for the two existing housing estates as
Table 2-4 sbove.
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5-4 2 l es risc

Proposed New Peng Chau
Sewage Pumping Station

. = e ' ' p—°
The sewage pumping station shall be designed to handle the peak flow anticipated during it design life elz prevente uf;::;cz:lsssa% ::i}; ai)
bypass. To include more useful information in the report, please also add the Peak Flow of the planned averag :

which is 23/s (i.c. with Peaking Factor of 4 recommended in Section 3.4) to this paragraph.

i in thi ion tme i npi stem under Package H:- ,
Please also include in this paragraph the operation mechanism of the pumping sys ; : _ "
Thce pumping system of Package H consists of 3 pumps (2 duty plus one standbj_f -each \\_ﬂlh capacity O.f 75 I/szi a::hh:rl; j:gnf:: "
diameter rising mains. The design capacity of 150 Us can be achieved when bqlh rising maios are in opemt:jn' lz:n ¢ h r.iain ke
by one duty pump. When either one of the twin rising mains is oul of service, two pumps will then fe e sing g
remained in operation if inflow exceeds the capacity of one purap.

i isi i g rerthelcss,
From above, it can be seen that the peak flow of 73 1/s can be handled by opera.lmg or_te rlsm‘g ITI;I: a{)l;:l vt:e du_ty pump. Neve
please cnnﬁ;-m the peak flow to be adopted for design of STW upgrade as mentioned in Section 3.4 a

5.4.4 Environmental Impact

| Assessment (EIA)

i i umably the outfall
For outfall operation, the critical condition for dilution occurs at the Planned Flow n_tstz;adl of lil:;:::h!ch ftlc;\:r G:: i;:::::e ]I;Io \Jfor een
will be sized for the Planned Flow. The jet velocity (or dilution) at Planned F1_o_w wd] ' e ow: fropehingl syl ol
outfall diameter as the former is smaller than the latter and therefore more cnhcal,u?J ! :.:,n. |0 o (]a.:gcr i
worst-casc-analysis should be conducted for Planned Flow (smaller flow) rather than e

7 nf?




Annex 2

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



SECTION 14

E\’ALUAT]ON OF OPTIONS FOR PENG CHAU

42

421

Iniroduction '-'

As poted in Sections 6 and 7, the existing situstion at Peng Chau exhibits the following

characteristict and problems: _

Sewerage:

o largcpomons of the existing sewerage in Peng Chau are combined sysu::m A current
project; will_provide s separate sysiem “for “stormflows where it is. practical to do so. '

However, the foul sewerage system Will ‘still Teceive substantial stormwater flows before

t'structural condition problems were jdentified (13 Jengths of Grade 4 sewer with,

®
‘of over 30 m); - :
. | grease were particularly evident in Peng Chau, with a resulting loss in cmss-.
ctiol ‘of up10:50% in some areas. : _
Trestment and Disposal: | |
e &6 pfnpomon ‘of the ‘popu]aﬁcm of Peng Chsu is cumently connected to sewage

. o the existing treatment works, which was designed 1o serve the new housing estates, has a

ADWEF. capacity ‘of 450 m3/day. The capacity of the existing STW is far short of the
requiirement for the projected future fows and Joads from Peng Chau.

Constrsints and Requirements

Projected P‘iows and Loads

Flow and Joad projections are described in Section 5 &nd summarised in Teble 14.2.1.

Teble 14.2:1

Tota] Flow and Load -Pﬁoie(ﬁons for Pen_g Chsp

... Future 1. 2006 | 2011 2016 Ultimsate (Note 1)
[Pow,myday -~ | - 1,938 72,063 <2312 3,25
BOD; kg/day. ' ‘ 384 452 - 469] 618
1Amm-N; kg/day ' ' 42 500 .52 69]

TNote 1: Ultimste development relstes 1o revised population capacity of 11,000

Jt should be noted that the flows and loads in Table 14.2.1 represent the whole -of Peng Chau.
The amount of sewage acrually captured will depend. on the progress of the sewerage works and

the percentage of successful connections in each drainsge area. The quantities actually received
at the main purnping station in the year 2006 will therefore be significantly less than the values
in the Table. From the 1999 flows (about 240 m3/day) received at the existing STW there will
be a sudden increase once the Peng Chau Phase 1 sewerage works being undertaken by DSD are

14-]




ection 14

o aound 1,070 m3/dsy by 2004/05 (DSD estimate). Thereafier, a more gradual

complc!cd 1
increase in flows is projected as the Stage 2 branch sewer extensions are constructed and

connections are progressively made 1o this petwork, as shown in Figure 14.2.1 and Tzble 14.2.2.
The following levels of connection hsve been assumed in preparing the graph and Table:

60%.,.95% and 100% by 2006, 2011 and 2016 for Stage 1 sewerage;
60%, 90% and 100% by 2008, 2011 and 2016 for Stage 2 sewerage.

[ ]
The flow projections assume that the cﬁsﬁng seawall discharge points will not ceuse tidal
inflows 10 the reconstructed sewerage sysiem. The flow projections in m’/dsy are also of annual
average dry weather flows unless otberwise stated. ' :

. 7
%m /
J/
- f

0 - - - T
2000 2002 2004 200€ 2008 2010 2012 2014 2016

2:me

Figure 14.2.]: P‘rojc;clcd flow build-up 10 Peng Chau STW or Export Scheme

Table 14.22

Projected Flow Generated snd Collected with apd without Outlying Jsland SMP Stege :
Flow (m”/day) Year Ares
connected/
1996 2006 2008 2011 2016 Ultimste be connects
Total Generzted 1,548 | 1,938 | 2,028 2,163 2,312 | 3,250
Collecied to main PS 196 240 240 240 240 240 Existing
without PC Scwerage ' ’ A
Stapes 1 & 2 .
Colected to main PS [ 196 1,084 | 1,708 1,890 2,112 2,997 Existing 4
with PC Sewerage : : Stage 1
Stzge 1 but without carchmen'
Stape 2
Collecied to main PS 196 1,110 | 1,900 2,136 2,312 3,250 Whole
with OI SMP Stage 2 ‘ Ceichmen
Review Proposals

14-2



Options for Peng Chau

14.7 |

14.7.]

14.7.2

14.7.2.1

14.7.2.2

Sewerage Extensions and Jmprovements

Recommended Option from SMP

The SMP for Peng Chsu comprised two phases. Phase ] comprised partial reconstruction of the
existing sewerage network and new extensions in the central area. Phase 2 would comprise
extensions of the system to villages in the fringe areas. These villages included Wai T'sai Tsuven,
Taj Lung Tsuen, Yven Ling Tsai, Nam Wan San Tsven, Tai Yat San Tsuen and Nam Wan Shan
Ting San Tsuen. The Phase 1 village sewerage and the scheme 10 export the flow to Lantau via
the Discovery Bay export scherne were grouped under SMP Stage 1 Implementation, and Phase
2 village sewerage under Stage 2 lmplementation. -

Ymprovements to Existing Network vnder Stagel

Introduction

An initial performance assessment wndertzken under this study on the basis of continued
utilisztion of the combined sewerage system et Peng Chau showed high levels of storm inflow
into the Peng Chau sewerage system. These have been confirmed from the flow survey results
where peaks of between 10 and 20 DWF were observed. :

However, since the original SMP DSD have progressed the detziled design of 8 separate foul
and stormwater sysiem for Peng Chau. A trunk and brench sewer system has been designed to
1ake separate foul flows to 8 network pumping station at the downstream end of the trunk sewer
and discharge 1o the STW. The design of this sewerage has been undertaken by DSD under the
Outlying lslands Sewerage Stzge 1 Phase 1 works. The intention is for the existing combined
sewers 10 be retained and converied to storm drains, and for there 10 be no connection between
the foul &nd storm systems. The detzils of this sysiem were supplied by DSD in March 2001.

1 is poted that the instz]lztion of a separzie foul sewer system in Peng Chau will be particularly
difficult because of space constraints in the namow congested zlleyways and the need for the
exjsting system to be mzintzined in operstional condition throughout the construction process.
There is therefore 8 risk of disruption to the public over an extended period. The
constructzbility of the Stage 1 proposed sysiem needs 1o be reviewed and public consultstion

undertsken &t the eppropriate time.

As well as checking for Jong-term conditions, the interim hydraulic conditions were reviewed
where 1otal separztion of flows has not been achicved and the Stage 1 Phase 1 catchment still
contributes & substzntial storm component of flows into the foul system. This section of the
report presents the flow build-up under interim conditions (2006,2011,2016 and ultimate) and
the peak flow rate to the pumping station under these conditions to check the pumping station

capacity. :
Siage 1 Deiails Adopied in-Hydraulic Assessment

The existing tunk sewer will be incorporsted into the new foul sewer system. Figure 14.7.1
depicts the extent of the Stage 1 Phase 1 catchment

The three existing overflows are all Jocated below the 1 in 1 year tide level of 2.5mPD.
However, these will no longer exert an influence on the foul system in the medium to long-term.

The design of the pumping slérion b}; DSD assumed a capacity of 114 L/s based on total
separstion of the foul system. This was derived from & peaking factor of 3.5 applied 1o the
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Section 14

14.7.2.3

zverzge DWF of 33 L/s for the Phase 1 and Phese 2 catchments,  This peaking factor i
Table 3 of the DSD Sewerage Manual. 3.5 is the value from the lower part of the
including for some stermwater and is valid for the populstion range 10,000 — 25,000
following aspects should be noted:

1. the equivalent population by the year 2016 is likely to be less than 10,000, and the
peeking factor from Table 3 for flows arriving at the pumping station for popui
< 10,000 would be 5; ' : ‘

2. the ultimate €quivalent population is > 10,000, for which the sewer peaking factor for
' arriving at the pumping station would be 4, : P

The initial pumping station Jzyout adopted in the mode] consjsted of 2 duty pumps of ca
57 L/s each with ] standby pump of 57 LJs czpacity. The lzyout was adopted from the dre
DDN/211DS/1810B and 1811B supplied by DSD. The start and stop levels of the j
obtzined from DSD/SP are tabulsted in Teble 14.7.1. ' -

Table 14.7.1 ;
Pumping Station Start/stop Levels for Initial Mode) Conﬁguraﬁg_:

Pump ne. Start Jevel Stop level
1" duty purmp -2.75 -3.05
2™ duty pump -2.65 ' - -2.95
3™ standby pump -2.45 , -2.85

DSD confirmed that the normal mode of operstion of the pumps would be two puny
duty/standby arrangement. During storms it is possible that all three pumps could op

- 1ogether once the water Jevel in the sump rises above the standby pump cut-in leve] of -

mPD. It is normally intended that the standby pump would only be operated as s backup «
of the duty pumps. DSD zdvised that there will be space in the pumping station 10 sdd s f;

purmp if necessary.
Twin 250 mm dia. rising mains have been proposed between the pumping station and the Ry
The level of the emergency overflow is currently designed at 2.9 mPD.
Orther Parameiers Adopied in. Hydraulic Assessment |
The ﬁroposcd network was essessed 10" evaluste the impacts of all the future extensions
future populetions, and therefore parameters were assigned 1o the future Stage 2 extensiop
well as to the Stage 1 sewerage catchment,
1. Extentof separation achieved in interim and ultimate conditions

This depends on the % of proper connections under Stz ge 1. This depends on the action

various Government departments. The modelled patameters were agreed with EPD .
DSD &nd are presented in Table 14.7.2.
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Options for Peng Chau

14.7.2.4

14.73

14.7.3.]

“Table 14.7.2

of flows in interim snd future catchments

Area contyibuting storm component

Catchment 2006 2011 2016 and ultimate
 Stape 1 Phase ] 75% of yoof srea 50% of roof ares 25%
Stage ] Phase 2 and | Not connected 5% 5%
Stage 2 ’ :

be confirmed at present, are fundamental to the outcoﬁ:e
d the flows to the new pumping station in wet-weather
the works have been commissioned.

These assumptions, which cannot
of the modelling. These values an
conditions should be 1eviewed once

2. Rainfall conditions

2 year 2 hour storm with 2 x ADWF as adoptcd

The rainfz]l conditions zdopted were a 1 in
The maximum rainfell intensity was 216 mm/h

for other system performance assessments.
and the duration was 120 minutes.

Toral Wet Weather Flows

drops in the level of storm response -

As expected, the revised separate system shows marked
system. The results for the various

compared to the original mode] nms with 8 combined
development ycars are summarised below in Table 14.7.3.

Table 14.7.3
Wet Weather Predicied Flows
Runoff and peak flow assessment for desipgn storms

Year Total runoff volume - Maximum flow rate
(m*) ; : 1/s)
2006 1524 232
2011 996 213
2016 801 216
Ultimate 801 226

ent that the maximum flow is predicted to occur in the 2006

It can be seen from the assessm
] Stage 1 catchment roof area is gssumed 1o contribute wet

network when 75% of the Phase
weather flows 1o the network.

Performance Assessment

Performance assessment = Proposed pumping siation

It is evident from the above results that the flow into the system under storm conditions could
on. With 2 duty + 1 standby pumps of

exceed the maximum capacity of the pumping stat
1 of the storm, with surcharging along the

57 L/sec each, both duty pumps would operate for mos
network for most of the storm duration. There would be no overflow at the pumping station but

there would be resultant surcharging in the upstream sysici.

d duty pump the capacity of the pumping station under storm

With the addition of & thir
mately 150 L/s through the twin rising mains. This would reduce

conditions would be approxi
14-29



Secrion 14

14.7.3.2

the duration of surcharging of the trunk sewer 1o just over an hour for the two hour d
. design slorm cvent. .

It is concluded that it is not necessary for the pumping station to be designed 10 purmp the
year storm pezk flow but to pump 2 flow which would zlleviate surcharging in' the up
trunk sewer system under the interim (2006) conditions. The pumps would have capac
SADWF besed on the 2016 ADWF of 27 L/sec calculated in this Review study, and 44
based on the projected ultimate flows. These values conform to the sewer pezking factors
Sewerage Manual,

To illustrate this Figure 14.7.2 shows the incoming flows under worst case conditi
Scenario I with the design storm. 1t can be seen that the addition of & third duty pump g
reduces the potential period of surcharging. '

Pumps 1,2 and 3 - approx. 150 ¥g

0.5 '
/ \ /_\ : Pdn:pS1and2,-epprux.114Vs

1
. B ‘

| Pumps 1- approx. 57 s

Figure 14.7.2: Predicted flow bydrograph to pumping stztion under 1 in 2 Year storm conditio)

" Performance assessment — Proposed nerwork

The model results were znalysed for each year and are presented on the system performar
plans provided in Appendix F.

The 2006 network shows some surcharging due to minor undercapacity in the proposed netwg
in the centre of Peng Chau. This is in one of the proposed new lengths of sewer to take t
assumed unoff entering the new system from the roofs of the connected houses (which a
assumned 10 remain internally combined). This reduces in time and there is no flooding predict:
in the 2011, 2016 and ultimate events., See Figure 14.7.3 for the Jocation of the length «
undercapacity sewer. The design could be further upgraded to remove this surcharging.
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14.7.3.3

14.7.3.4

14.7.3.5

14.74

In the case of brezkdown of power supply 1o the pumping stztion flow would continue to arrive
at the pumping station, DSD have advised that the wet well has 2 capacity to store 2 howrs flow
at future zversge dry weather flow. Once this is exceeded the trunk sewer would start to
surcharge and this would continue until the water Jevel in the pumping station wet well reached
the Jevel of the emergency overflow which is currently designed at 2.9 mPD. In this case duri-ng
dry weather flow conditions there would be no flooding caused in the upstream network.

Rising mains

The proposed twin 250DN rising mazins have been checked for the higher storrn flowrate. of
epprox. 150L/s. The velocity in these rising mzins will increase to 1.53 m/s under these
conditions, which is an acceptable velocity.

For single pump znd single rising main operztion under DWF conditions the flow would be
57 L/s which would comespond 10 & velocity of 1.16 m/s, again an acceptsble velocity for
sediment transport. 1t is also grezter than the critical velocity for slime stripping for this size of
pipe, which should help to limit septicity gencration in the rising mains.

Dry weather flow assessment

The dry wezther flow assessment was undertzken 1o represent peak dry weather flow conditions.
A 2 x ADWF profile was used 10 1est the 2016 system. This showed that low velocities would
prevail over most of the new system during DWF conditions. This is due mainly to the Jow
flows from the smazll contributing populations connecied 1o the system, combined with shallow
sewers and poor gradients in some Jocstions. A planned maintenance regime to monitor the
condition of the sewers will be 1equired 10 minimise siltation during the dry season.

Effeci on Sewage Treatment Works

1t is estimated that the existing two secondary clarifiers have & 1otal capacity of 250 m’.
Reference 10 Fig'urc 14.7.2 shows that with a total pumping czpacity of 150 L/sec the third duty
pump could be in operstion for about 2'4 howrs during the design storm. However, if the
biological trestment stage is designed 10 receive peak flows of 3.5 times everage (132 L/sec),

the two existing clarifiers as storm tanks could cope with the excess flows. This suggests that
there would be no overflow of screened wesiewsler that has not-received biological treatment. -

In order 10 avoid-pvczﬂow under more exteme conditions, & third storm tank coul;i be 2dded as
shown in Figure 14.3.3.

Recommendations for Stage 1 Catchment

No change is proposed to the structure of the pumping station as dcs‘igncd by DSD. In view of
the potential wet weather flows in the early years of operation, it is recommended that & fourth
pump should be instzlled so that three duty pumps are zvailable during storms. All of the flows
from the pumping station will receive preliminary treatment at Tai Lei, once the new sewage
testment works is commissioned. During storms when the third duty pump is operating for
long periods, some of the flow will be diverted 1o storm tanks at the treatment works,

downstream of preliminary treatment.

It is not known exactly what Jevel of storm response will result in the new system, because this
will be highly dependent on the level of separation achieved. Thus it is recommended that the
flows to the new sewzge pumping station be monitored in the years immediately afier the new
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Secrion 14

14,75

14.8

network and pumping stetion are commissioned to zllow confirm2tion of the flows re
from this assessment. -

As described in Section 6.2.5, two ceses of sewers passing beneath buildings were identi
Peng Chau. The sewer at Peng Chau Wing On Street, downstream of manhole HK21] 1
which flows seaward beneath flat no. 56-58, is not & critical sewer as the flow can pass
alternative Toute to the Po Peng Street sewer. The other example was the sewer near th
pier (upstream of manhole no. HK22160201), which flowed from Peng Chau Wing O.
Street beneath the Water Supplies Department depot. DSD HK &1 Division has recently di
this sewer. '

The CCTV survey identified numerous Jengths of Grade 4 sewer. It is recommmended thai
be rehabilitated/replaced before they deteriorate further,

An assessment of surcharging wes undertzken. This assessment revealed that surcharging
network is not a mzjor issue, however 2 Jarge portion of the new network design is shallov

. than 1m depth to invert - more detsils are provided on this in Appendix F) and therefore tt
freeboard criterion is impossible to achieve in these areas.

Updated Scope of SMP Stage 2

New sewers will be constructed under TDD project Contract No. 1S 10/98. The sewer exte
will cover Yuen Ling Tsai, Nam Wan San-Tsuen, Tai Yat San Tsuven and Shing Ting 1
The planned sewer alignment overlzps with the proposed tnmk sewer alignment in the or
SMP to 2 large extent, therefore, the SMP proposed option needs to be updsted. ‘The rem:
works include the tnink sewer route to Tai Lung Tsuen and village sewerage connections.

Detsiled surveys have been completed in Peng Chau to provide further irfformation fc
preliminary design of the Stage 2 sewerage extensions.as part of this SMP Review.

‘A drawing of the future sewerzge system is included in Figure 14.7.4. This identific
existing, committed and future proposed sewerage, along with the contributing are:
identified and included in the updsted hydraulic. modelling. The original SMP zlignments
been reviewed and revised. Apart from the main pumping station described in Section 1+«
no pumping stations are required.

Summary of Recommended Sewerage Master Plan for Peng Chsu

As noted in Section 9.4.2, the existing sewerage system is Jargely combined, In many case:
existing house drainage is combined intemnally, i.e. grey water drainage is ofien combined
roof drainage.

The Peng Chau Village Sewerage Phase 1 project (part of Outlying Islands Sewerage Stag
will provide a separate foul sewersge system in the central areas of Peng Chsu. However,
separztion of storm runoff flows will be difficult to achieve within & short time period. In
meantime, the upgrades 1o existing facilities should be designed on the basis that large flow
storm water 1o the foul sewerage system are likely in the medium termw.  The installation «
fourth pump at the proposed pumping station is suggested for this reason. It is recommen
that the flows 1o the new sewage pumping station be monitored in the years immediately a
the new network and pumping station are commissioned 10 allow confirmation of the st
flows received.
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-Options for Peng Chau

Jt is recommended that Peng Cheu STW should be teconstructed with provision for nitrogen
sernoval as soon as possible. The new treatment works can be substantially completed
zlongside the existing works so that operation of the existing treztment works can be
maintained. A nitrifying denitrifying activated sludge plant (Figures 14.3.2 and 14.3.3) can be
provided on the existing site to veat the anticipated ultimate Joads (11,000 population). The
new treatment works should be designed 10 produce the ultimate design objectives listed in
Table 14.3.3.

In view of the dif'ﬁculty of separzting the storm flows znd foul flows fully in the medium term,
storm {low retention tanks are recommended at the treatment works to protect efTluent quality in
storm conditions.

New sewers will be constructed under a TDD project to Yuen Ling Tsai, Nam Wan San Tsuen
snd Tai Yat San Tsuen. The remzining works under Outlying Islands Sewerage Stage 2 include
the trunk sewer route to Tai Lung Tsuen and village sewerage connections,

Given that the Phase 1 sewerage design has been in progiess but the EIA and design work for
the outfall and the treztment works upgrede have yet 10 commence, there is likely to be @
mismatch between the potential completion dates of these two projects. Options that were
considered in this study included conveying the collected Phase 1 sewage flows to the existing
Peng Chau STW during the interim period. This would eliminzte dry weather flow discharges
from the Phase 1 catchment to the inshore waters near the ferry pier. However, such options
were considered not promising because of unresolved environmental and regulatory concerns.

If such an interim scheme is not possible, it will be necessary 10 either defer the commissioning
of the Stage 1 pumping station or accelerate the implementztion of the recommended treatment
works (possibly by obtaining special spproval 10 fast-track the administrative procedures), or a
combinztion of these. '
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