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Our Harbour
Our Heritage
Our Asset

The combined efforts of the people and the
Government of the Hong Kong SAR to improve
water quality in Victoria Harbour are paying off.
Stage 1 of the Harbour Area Treatment Scheme
(HATS) was fully commissioned in late 2001. It
provides treatment for some 1.4 million cubic
metres of sewage daily and is removing 600 tonnes
of sewage sludge per day that were previously
discharged directly into the harbour. Overall
pollution levels are down and water quality has
improved.

But more needs to be done. Sewage generated
on the northern and western sides of Hong Kong
Island is still discharged virtually untreated into
the harbour. Future population growth in the
harbour area will further increase the amount of
sewage requiring treatment. The Government is
committed to improving the water quality and the
environment of the harbour area. To do this, we
must fully implement an integrated sewage system
that will collect and treat all of our wastewater
from the harbour area in an efficient, effective and
environmentally sustainable manner.

This is where the next stage of HATS comes in.
The Government has developed a preferred
option for HATS Stage 2 to further improve the
water quality of Victoria Harbour. It is a two-
phase, around $20 billion programme that will
provide additional facilities to convey all sewage
from the harbour area to Stonecutters Island for
chemical treatment and disinfection, and
subsequent biological treatment.
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Sewage plume at Kai Tak removed by HATS Stage 1.
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HATS is one of the most important environmental
programmes ever undertaken in Hong Kong.
It must be implemented with the full support of
the community. This document sets out briefly
the achievements of HATS Stage 1 and our
preferred option for Stage 2. We ask you to join
us in our endeavour to make our harbour once
again a "Fragrant Harbour". So please provide
us with your views. You are also welcome to visit
www.cleanharbour.gov.hk for more details.

HATS Where are we now?

Stage 1 of HATS , comprising the Stonecutters
Island Sewage Treatment Works and 23.6 km of
deep tunnels, was fully commissioned in late 2001
in order to bring early improvement to our harbour
water quality. The deep tunnels collect sewage
from Kwai Tsing, Tseung Kwan O, parts of eastern
Hong Kong Island and all of Kowloon and deliver
it to Stonecutters Island for chemical treatment.
As a result, we are providing treatment to 75% of
the sewage (about 1.4 million cubic metres daily)
in the HATS catchment.

Do you know how much sewage is being generated in
the harbour area?

Around 1.85 million cubic metres of sewage is generated
in the harbour area every day. It is equal to the volume of
800 standard Olympic swimming pools, or enough to fill
up the Shek Lei Pui Reservoir in just one day.

Harbour Area Treatment Scheme Stage 1

www.cleanharbour.gov.hk
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Shek O Beach has excellent water quality
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Improvements Achieved by

HATS Stage 1

Stage 1 of HATS has brought about some
improvements to the water quality of Victoria
Harbour. The Stonecutters Island Sewage
Treatment Works is widely recognized as one
of the most efficient treatment plants of its kind
in the world. By treating flows from the Stage
1 catchment, about 600 tonnes of sewage
sludge and the pollutants that it carries are
prevented from entering the harbour every day!

HATS Stage 1 has on average increased
dissolved oxygen in the harbour waters (vital
for marine life) by about 10%.

The Stonecutters Island Sewage Treatment Works is
one of the most efficient chemical treatment plants
in the world, removing:

e 70% of the organic pollutants in terms of biochemical
oxygen demand;

* 80% of the suspended solids; and
* 50% of sewage pathogens in terms of E.coli.

In addition, the levels of key pollutants in the
harbour area waters have generally decreased:

e ammonia (toxic to marine life) has declined
by 25%;

e nutrients, in terms of total inorganic nitrogen
and phosphorus (which in rich supply can
increase the likelihood of red tides), have
reduced by 16% and 36% respectively; and

* the overall E.coli level, which is an indicator
of disease-causing microorganisms, has
reduced by some 50%.
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The Dissolved Oxygen Level has increased since the completion of HATS Stage1
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Are we achieving the Marine Water Quality Objectives
in the Victoria Harbour Area?

Before the implementation of HATS Stage 1, the average
compliance for the dissolved oxygen water quality
objective in the Victoria Harbour was low, only 65% for
2000 - 2001. With the implementation of HATS Stage
1, the average dissolved oxygen level in the harbour
has increased by 10%, resulting in an increase of the
compliance rate to 97% in 2002 — 2003. Similar
improvements were observed in other water quality
parameters, such as the total inorganic nitrogen objective,
for which the compliance rate has increased from 76%

for 2000 - 2001 to 94% for 2002 — 2003. However, the
Tsuen Wan beaches are yet to meet the objective
for swimming. Moreover, although we have achieved
very high compliance rates recently, these will not be
sustainable if we do not implement HATS Stage 2 due

to the increase in sewage flows and loads as a result of
future population increases.

Why Stage 2?

Whilst remarkable water quality improvements
have been seen at the middle and eastern areas
of the harbour, with benefits reaching as far as
Shek O Beach, the western harbour, notably in
the area of the Tsuen Wan beaches, is still
subject to the impacts of the large volume of
treated effluent (without disinfection) discharged
from the Stonecutters Island Sewage Treatment
Works. The harbour is also affected by some
450,000 cubic metres of virtually untreated

www.cleanharbour.gov.hk =
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Population and Sewage Generation in HATS Catchment Area
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sewage that is discharged from the remaining
parts of Hong Kong Island every day. Clearly,
this is unacceptable. Intercepting these sewage
flows for proper treatment under HATS Stage
2 is absolutely essential.

Also, we must plan for future needs. Current
planning estimates show that the population in
the entire HATS catchment will ultimately rise
from the present 4.5 million to over 6 million.
Even with the benefits of the continued
exceptional efficiency of our sewage treatment
works at Stonecutters Island, the inevitable
increase in sewage caused by this population
growth will put further stress on our harbour
water quality as pollution loads rise. Therefore,
we must enhance the overall treatment level in
order to remove more pollutants so as to prevent
deterioration in harbour water quality in the
future.

Do you know how sewage is collected and treated in
Hong Kong?

Hong Kong produces 2.6 million cubic metres of sewage
every day and 1.85 million cubic metres are from the
HATS catchment (including Kwai Tsing, Tseung Kwan O,
all of Kowloon and much of Hong Kong Island). Apart
from the HATS Stage 1 system, the Government is also
operating many other sewage treatment works, including
six large treatment works at Shatin, Tai Po, Shek Wu Hui,
Yuen Long, Sai Kung and Stanley. These six sewage
treatment works provide biological treatment for 430,000
cubic metres of sewage every day. As a result of effective
pollution source control and expansion of the sewerage
network, rivers of good or excellent quality have increased
from 27% in 1988 to 76% in 2003, while the beaches of
good quality have gone up from 18% in 1988 to 56% in
2003.
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HATS Stage 2

What is needed?

We must invest in the next stage of HATS to
make our harbour healthy. We have undertaken
a comprehensive series of studies and trials to
guide us towards the best way forward. These
have demonstrated that Stage 2 should include:

e extension of the deep tunnel network to
collect and convey sewage from the
remaining parts of Hong Kong lIsland for
proper treatment;

e expansion of the existing chemical treatment
capacity from the present design level of 1.7
million cubic metres daily to 2.8 million cubic
metres;

e provision of disinfection to all HATS treated
flows before discharge into the harbour; and

¢ upgrading to biological treatment for all HATS
flows.

Why do we need to construct deep tunnels?
Because of the high density of developments on both
sides of the harbour, excavation of roads for the installation
and maintenance of sewers will lead to severe traffic
disruption. To avoid traffic impacts as well as the many
underground facilities such as electricity supply and
communication cables, gas pipelines, water supply
network, building foundations and the Mass Transit
Railway, we have to build deep tunnels (at depths between
76 m and 150 m below sea level) to transfer our sewage
to the sewage treatment works for centralized treatment.
The deep tunnel concept was reviewed and endorsed by
a panel of local and international experts in 2000.

wry Disinfection?

Whilst the overall bacteria (E.coli) levels in the
harbour have been reduced by some 50%, the
levels in the western harbour and the beaches
along the Tsuen Wan coast have increased as
a result of the impacts due to the discharge of
the large volume of treated effluent (without
disinfection) off Stonecutters Island. Disinfection
of the treated flows is necessary to improve the
situation.

www.cleanharbour.gov.hk
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wry Biological
Treatment?

Our studies have shown that the provision of
chemical treatment and disinfection to all HATS
sewage flows would enable most of the water
quality criteria for the harbour area to be met.
We say "most" because a few criteria may not
be met around the coast of West Kowloon due
to its proximity to the HATS discharge outfall,
especially when pollution loads continue to
increase as population grows in the future. The
provision of biological treatment, which can
help to remove more organic pollutants, toxic
ammonia and nutrients, will help to overcome
this problem.
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Do you know the differences between primary
treatment, chemical treatment and biological
treatment?

Primary treatment removes the organic pollutants
through the settlement of suspended solids in the
sewage.

Chemical treatment adds chemicals to the sewage
so that more pollutants can be removed through
improved settling.

Biological treatment uses microorganisms to remove
the dissolved pollutants which cannot be effectively
removed through primary treatment. It can include
additional steps to remove nutrients (i.e. nitrogen and
phosphorus, which can lead to red tides). But the
Biological Nutrient Removal step is very costly.
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The Preferred Option for HATS Stage 2

Our Preferred Option:

Option A

There are many different possible configurations
for the collection, treatment and disposal of
sewage for HATS Stage 2. We have carried out
a series of studies and trials to examine the
feasibility of four options proposed earlier by
a panel of local and international experts. These
options involve varying degrees of
decentralization. The findings show that all four
options can achieve the ultimate goal of
providing proper protection for our harbour,
although they have different strengths and
weaknesses.

Taking into consideration all these strengths
and weaknesses, our preferred option for HATS
Stage 2 is to expand and upgrade the existing
sewage treatment works at Stonecutters Island
to provide centralized chemical treatment for
sewage from the whole HATS catchment, and
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The Stonecutters Island SewageTreatment Works Site

to build a new biological treatment plant, which
will allow for nutrient removal in the long term,
on a site adjacent to the existing treatment plant.
The effluent will then be disinfected and
discharged into the harbour through the
Stonecutters Island outfall.

Completion of HATS Stage 2 will improve the harbour
water quality significantly, including an increase of the
essential dissolved oxygen levels by a further 10%.
Other projected improvements in harbour water quality:

¢ Reduction of toxic ammonia level by 60%;

* Reduction of total inorganic nitrogen (a nutrient) level by
30%; and

e Reduction of phosphorus (another nutrient) level by 15%.

The biological treatment plant would require
additional land, ranging from 12 hectares, with
the use of the most compact sewage treatment
technology, to 20 hectares for a more
conventional but still relatively compact,
biological treatment process. To minimize the
use of valuable land, the biological treatment
plant would be built underground to free up the
land surface for other above ground uses.

—HRAER -HRHEASKEEREEE
Existing Stage 1 and Stage 2A Treatment Works Site
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Cost

The HATS programme is a major infrastructure
investment for Hong Kong. The capital cost of
the first stage of HATS was $8.2 billion and its
recurrent cost is some $320 million each year
at full capacity.

For HATS Stage 2, the estimated construction
cost of Option A - the capital cost - is $19.1
billion, and the estimated operation and
maintenance cost - the recurrent cost - is around
$1.2 billion each year.

Since 1991, the Government has spent $19 billion on
sewerage infrastructure and will spend a further
$5 billion on other non-HATS sewerage infrastructure
in the coming five years. Through these programmes,
over 95% of our population is now served by public
sewers and 70% of the sewage collected is now
receiving chemical or higher level treatment.

A Phased Approach

Our assessments have shown that chemical
and biological treatment of all HATS sewage is
essential for protecting the water quality of the
harbour in the long term. However, in view of
the following:

¢ the uncertainties about a rather high rate of
future population build-up in the harbour
area;

e the biological treatment plant will be very
expensive and require additional land
allocation; and

e the provision of chemical treatment and
disinfection for the whole HATS catchment
will enable us to achieve most of our water
quality criteria,

we propose to build HATS Stage 2 in two
phases.

Moreover, from the implementation angle,
building a mega-scale biological treatment plant
underground with other land uses above ground
would also be very complex due to the presence
of many interface issues.

www.cleanharbour.gov.hk
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Marine Water Sampling at Victoria Harbour
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Under the first phase (HATS Stage 2A), we will
build deep tunnels to bring sewage from
the northern and western areas of Hong Kong
Island to the Stonecutters Island Sewage
Treatment Works. The treatment works will be
expanded to provide centralized chemical
treatment for all sewage from the whole of the
HATS catchment with fast track provision of
disinfection.

Under the second phase (HATS Stage 2B), we
will build a new biological treatment plant on
a site adjacent to the existing Stonecutters
Island Sewage Treatment Works.

During the implementation of HATS Stage 2A,
planning work for Stage 2B, such as undertaking
environmental impact assessments, site
investigations and land reservation, will be
carried out in parallel. At the same time, we will
continue close monitoring of harbour water
quality and sewage flow increase to ensure that
we can proceed with Stage 2B in a timely
manner.
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Capital Cost

The total capital cost of implementing Option
A in two phases is estimated to be $19.5 billion,
with Stage 2A costing $8.4 billion and Stage 2B
costing $11.1 billion. These estimates include
the costs of treatment and disinfection facilities,
tunnels, pumping stations and other upgrades.

!n- 3 E : l !. Recurrent Cost
h KSbillio (HK$billion per year)
Stage 2A 8.4 0.44

Stage 2B 1.1 0.72

Total 19.5 1.16

Recurrent Cost

The recurrent cost of HATS will increase from
$0.32 billion to $0.76 billion per year once Stage
2A is operating at full capacity. It is estimated
to increase further to $1.48 billion per year when
Stage 2B comes into full operation.

Our studies have shown that the phased
approach will increase the capital cost of HATS
Stage 2 by a marginal amount of $0.4 billion
when compared with the "no phasing approach".
However, the projected saving in the recurrent
cost from optimizing the timing for the
introduction of biological treatment can amount
to more than $0.7 billion per year.

www.cleanharbour.gov.hk =
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A Role for Public Private
Partnership

For the design and construction of HATS Stage
2A and Stage 2B, together with the operation
of all the new and existing treatment facilities
under HATS, we will explore the "Public Private
Partnership" arrangement, possibly by
adopting a "Design, Build and Operate"
contractural arrangement. Under such an
arrangement, a single contractor would be
responsible for designing, building and the
subsequent operation of the sewage treatment
plant for a set period of time.

A "Design and Build" arrangement will be
investigated for the construction of the deep
tunnels for delivering the sewage to Stonecutters
Island Sewage Treatment Works under Stage
2A. Under such an arrangement, a single
contractor designs and builds the tunnels and
then hands them over to the Government after
completion.

Performance Based Specification

As part of our trials, we tested three compact
biological treatment technologies, which had
never been tried out under local conditions.
Two were found to be viable in handling local
sewage. The trials have expanded the pool of
technologies open to us but they have also
revealed that there are trade-offs among different
technologies. Therefore, when we invite tenders,
we believe that it would make more sense not
to specify the treatment technology for Stage
2B, but only the performance required from the
treatment plant, as this should generate more
competition from different technology providers.

BEXNEMERYRARE

Compact Biological Treatment Trials Facilities
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Implementation Timetable

With the support of the community, the design
of HATS Stage 2A could start in 2005 to enable
the major construction works to commence
in 2007/08. Such a timetable will enable us
to complete the Stage 2A treatment facilities
around 2011/12 . The more challenging
tunneling works under Stage 2A are expected
to be completed by 2013/14 to bring about
the full benefits of Stage 2A. Moreover, we
will explore ways to expedite part of the
disinfection facilities of Stage 2A for
completion by 2008/09 to bring early
improvement to the harbour water quality and
to enable re-opening of the Tsuen Wan
beaches. As for Stage 2B, with the completion
of all the preparatory work during the
implementation of Stage 2A, we will be able
to shorten its delivery time.

Benefits

The implementation of HATS Stage 2 will lead
to significant improvement in the harbour
water quality. The very high levels of treatment
(with biological treatment, nutrient removal
and disinfection) could remove up to 90%
of harmful pollutants in the sewage.
Commissioning of HATS Stage 2A and 2B
would incrementally increase the dissolved
oxygen level (vital for marine life) in the harbour
waters by 5% and a further 5% respectively.
The compliance rate for the dissolved oxygen
criteria will increase to 100% on completion

www.cleanharbour.gov.hk =
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KERE  FAEE_HIRTHE  EERSHE of Stage 2. The provision of disinfection under
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IRt el E-HMRBLEN  BESFHE Tackling pollution comes at a cost and the
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ER#EL  StEFETREMBEL - ER [)5 "Polluter Pays Principle" has been widely
pEEN] B SRBEE st 5= accepted as a fair means of sharing out the

o, - N cost. The implementation of HATS Stage 2,
ANFERIEE  FERRBRIFAERE - which is essential for handling the millions of

tonnes of wastewater, will result in additional
| recurrent expenditure for the operation and

maintenance of the scheme. In line with the
"Polluter Pays Principle", adjustment of the rates
for sewage charges will be necessary in
conjunction with the phased commissioning of
the various components of HATS Stage 2.
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Stage 1 (Tunnels)
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Stage 2 (Tunnels)
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Stage 1 (Tunnels)
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Stage 2 (Tunnels)

Other Siting
Options Considered

We have also considered in detail the other
three siting options but do not recommend them
for implementation. They involve the construction
of additional sewage treatment plants in various
populated areas to allow varying degrees of
decentralization.

5 ZET OptionD

[ %l Legend:
L Eom(EE)
Stage 1 (Tunnels)

wm. BTH(BEIE)
Stage 2 (Tunnels)
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FRLREMYBE—ERENABSEES — 5K Option B includes a dedicated sewage treatment
EER | HERSITEHRMENERE —ER R & plant at the disused quarry site on Lamma Island.

_ Option C includes a treatment plant inside a
i N i paN §“ \‘/J\;‘,#Eﬁ 3
B—PSKEIER | HRT A2 RIS EBHIE cavern to be excavated at Sandy Bay, Pokfulam.

L ARZR N MK EER o Ll ={E5% Option D includes two treatment plants inside

B RHESSEARSELSEETHRS - ©FEEM caverns to be excavated at Sandy Bay, Pokfulam
. s s . d North Point.

FEFRRBEES  BRSEEIREESTHE O

HETESRBIEREANSE - RESZHIEE These three options all incur higher capital and

. recurrent costs. They are also less attractive in
i~ A , = 3 = A= , N | =53
LB HF - BRIRHE LIS RIS - AR other aspects, notably in terms of construction

www.cleanharbour.gov.hk FTr&E & ¥} - and operation impacts on adjacent residential
areas or environmentally more sensitive areas. A
summary comparison of the options is at Annex.
More information on the evaluation of these options
is available at www.cleanharbour.gov.hk.
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Sewage Treatment Works Site at Lamma Island
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Sewage Treatment Works Site at Sandy Bay

o

DEscription Capital Cost  Recurrent Cost

(HKSbillion) (HKSbillion per year)

Option A All sewage treated at
Stonecutters Island Sewage 191 1.18
Treatment Works

Option B Treatment at Stonecutters Island
Sewage Treatment Works and a 19.2 1.18

new plant at Lamma Island

} Treatment at Stonecutters Island
Option C Sewage Treatment Works and a 19.5 1.25
new plant in a cavern at Sandy Bay

Treatment at Stonecutters Island
: Sewage Treatment Works and new
Option D plants in caverns at Sandy Bay and
Braemar Hill, North Point

20.1 1.35 & AL B H K055 KRR R L
Sewage Treatment Works Site at North Point




Q0 {o] £2 Bl

RETHIFMER - HAMERES BRI KERERES
—ENERESRERKT  EREE -

BEEH FME8sTa | F-HIBRHNES

mT

o HEXE_HIRTRE EERESKEE LUFHESB
ERTEEMNSKEL TSN T KEER
EHERE ;

o EFE_HRIR BXEMINTKEERETHN
{EBERIBRIE » URIERSTKEHSRIE

o ABAE_HCIBPEEBZNEYERERE -
ERMNSKEERMETEE i ;

e ME_MZIERBUSHEERRIREFEFT
i, &

o ELEUKERISKE  BYNTRAEBMEMNADOR
B UBREEEER  stBERBERE=-HZ
TR

EEBEREANSKIEEZBEESSARMREM

T —REREAER - BPFETRTER [Ft

EBETE RENSERS  TERNETHER - K

MEEEREBTEHUTEENER -

o REAREDEMEHNERLR
SNEEST K ?

o RERERSMEREBETE _MstEINIRE
BE_HRRE_HCTIRE?

s RREBRSBLEREESFITIBAIKE » BIE
EXNRSNETERURAMEFETR ?

ENEErh 2 S5 M0

HOW You Can Help

Your support and contribution is essential in
order to return the water quality of Victoria
Harbour to a standard commensurate with Hong
Kong’s status as Asia’s World City.

The Government’s recommendations for
Stage 2 of HATS includes:

e extension of deep tunnels to collect sewage
from the remaining parts of Hong Kong Island
and transfer it to Stonecutters Island Sewage
Treatment Works for centralized treatment
under HATS Stage 2A;

e expansion of the existing chemical treatment
facilities at Stonecutters Island Sewage
Treatment Works, plus the addition of
disinfection facilities, under HATS Stage 2A;

e reservation of land near the Stonecutters
Island Sewage Treatment Works for a
biological treatment plant to be built as part
of HATS Stage 2B;

e ecarly commencement of preliminary site
investigations and environmental impact
assessments for HATS Stage 2B; and

e monitoring of harbour water quality and
sewage flow trends, as well as population
build-up in the harbour area to ensure the
timely commissioning of HATS Stage 2B
when needed.

This is a major sewerage infrastructure
undertaking that will bring benefits to us and
our future generations. We want to be sure
that you understand the proposals for HATS
and would like to hear your opinions and
suggestions. We are particularly keen to hear
your views on the following questions:

¢ Do you agree with the preferred option,
i.e. Option A - centralized treatment at
Stonecutters Island?

e Do you agree that Stage 2 should be
implemented in two phases, i.e. HATS Stage
2A and Stage 2B?

¢ Do you agree that protecting the water quality
of Victoria Harbour is essential and that it is
worth you paying higher sewage charges in
line with the "Polluter Pays Principle"?

www.cleanharbour.gov.hk
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As part of the public consultation exercise, we
will organize public forums, discuss with special
interest groups and brief community
representatives. These events will be announced
on our website:

A

L www.cleanharbour.gov.hk)

Should you need more detailed information on
HATS, this too can be found on our website.

You can send us your views/comments before
20 October 2004 via:

E-mail: hats@etwb.gov.hk
Facsimile: 2838 2155

Mail: Environment, Transport and Works Bureau,
10/F., Citibank Tower,
3 Garden Road, Central, HK

If you wish your comments to remain
confidential, please state this clearly in your
message.

HATS is one of the most significant
environmental programmes ever pursued
in Hong Kong. It is truly a world-class harbour
clean-up programme for a world-class city.
The decisions we make today will affect us
in the decades ahead, our children and our
future generations. It is important that we
adopt an option that is environmentally sound,
flexible and cost effective. Working together,
we will make Victoria Harbour an asset to be
proud of — an integral part of Asia’s World City
— Hong Kong.
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) ] Annex
Evaluation of the Options

Four options were proposed by an International Review Panel (IRP) for the collection and treatment
of sewage for HATS Stage 2 as follows:

Option Description

Option A All sewage treated at Stonecutters Island Sewage Treatment Works
Option B Treatment at Stonecutters Island Sewage Treatment Works and a new plant at Lamma Island

Option C Treatment at Stonecutters Island Sewage Treatment Works and a new plant in a cavern at
Sandy Bay

Option D Treatment at Stonecutters Island Sewage Treatment Works and new plants in caverns at Sandy
Bay and Braemar Hill, North Point

The four options have been evaluated against five main criteria, viz. environmental, engineering,
social, economic and land resources factors. Results of the detailed comparison of the four options
are tabulated below.

Performance Comparison of the Options

Criteria Ranking of the Four Opt
Option A OptionB  Option

Environment and Public Health Criteria

1 Water Quality - Harmful Algal Blooms All Equal

2  Marine Ecology 1 4 1 1
3 Fisheries 1 4 1 1
4 Public Health All Equal

5 Hazard to the Public 1 1 <) 4
6 Air Quality 1 1 3 4 23
7 Noise 1 1 3 4
8 Terrestrial Ecology 1 1 3 4
9 Landscape and Visual 1 4 2 3
10 Waste Management Implications 2 1 3 4
Engineering / Technical

11 HATS System Resiliency 4 2 3 1
12 Tunnel / Outfall Construction Risk 3 4 2 1
13 Sewage Treatment Works Construction Risk 1 2 3 4
14 Operational Risk 1 2 3) 4
15 Ability to Cope with Change 1 2 3 4
Social

16 Community Facilities Impact All Equal

17 Road Traffic 2 1 3 4
18 Marine Traffic 1 3 1 4
19 Potential Public Concern 1 2 2 4
20 Job Creation All Equal

Economics

21 Total Lifecycle Cost 1 2 3 4
Land Resources / Statutory Land Procedures

22 Surface Land Resource 1 4 1 1
23 Land Zoning All Equal

24 Land Status 1 2 3 4

"Ranking 1% performs the best whilst ranking 4" performs the worst.

www.cleanharbour.gov.hk
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Option A is the best among the four
options. The general comparison of the
four options against the five key criteria
are summarized below:

Environmental Criteria — As all four
options have adopted a very high level of
treatment, their effects on water quality
and public health are almost identical.
Nevertheless, as Option B requires the
construction of an outfall in the more
sensitive southern waters, its impact on
fisheries and marine ecology would be
potentially higher than the other three
options in the event of mishaps during
construction or operation. On the other
hand, as Options C and D require the
construction of sewage treatment works
in caverns adjacent to the residential areas
at Sandy Bay and Braemar Hill, these two
options are inferior to the other two in
terms of air, noise and terrestrial ecological
impacts. On landscape and visual
impacts, Option B is the worst because
it requires surface land for construction
of treatment works at the ex-Lamma
Quarry whilst the others assume the
construction of underground / cavern
sewage treatment facilities.

Engineering Criteria — Option A is a
centralized treatment system and therefore
the inherent drawbacks would be the need
for a more extensive tunnel system and
a comparatively lower transfer system
resiliency. Nevertheless, the substantially
lower construction and operational risk
as compared with treatment works in
caverns and the higher flexibility to cater
for any future upgrading of a centralized
treatment system makes Option A more
favourable than the other options in terms
of engineering performance.

Social Criteria — As Options C and D
require the construction of caverns next
to residential areas, the associated traffic
impacts would inevitably be higher than
the other options. Moreover, as Option
A will only involve the construction of new
treatment facilities adjacent to an existing
sewage treatment works while the other
options require construction of new
treatment facilities on virgin land, it is
expected that the potential impacts of
Option A on the public would be smaller.

Economics — Construction and operation
of sewage treatment works in caverns will
incur higher costs. The overall capital and
recurrent costs for Option A are less than
the other options and therefore it compares
favourably with the other options.

Land Resources — The feasible choice
of minimizing surface land take under
Option A by building the biological
treatment facilities underground makes it
the most favourable. As Option B requires
surface land at the ex-Lamma Quarry for
the construction of sewage treatment
facilities whilst the others assume
construction of underground / cavern
sewage treatment works, it is inferior to
the other options. Separately, as it takes
time to complete the statutory land
allocation exercise for each additional
piece of land, Options B, C & D would be
less favourable than Option A.
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