(ACE Paper 20/2004)
For discussion

Way Forward for the
Harbour Area Treatment Scheme Sage 2

Purpose

Since the full commissioning of the Harbour Area Treatment Scheme
(HATS) Stage 1 in December 2001, the water quality of Victoria Harbour has
improved significantly. As a key component of HATS, the Stonecutters Island
Sewage Treatment Works (SCISTW) is now providing chemical treatment to 75% of
the sewage generated in the HATS catchment and stopping some 600 tonnes of sludge
from entering the harbour daily. To cater for future sewage flow increase and to
provide the necessary treatment for the remaining 25% of sewage currently being
discharged into the harbour after screening only, we need to implement the next and
final stage of HATS - HATS Stage 2.  This paper consults Members on our proposal
for HATS Stage 2.

Background

2. In April 2000, the Administration invited an International Review Panel
(IRP) to carry out a review of further stages of HATS. In its report released on 30
November 2000, IRP proposed four options of different degrees of decentralization,
al involving the use of Biological Aerated Filters (BAF) technology for treatment,
deep tunnels for transfer and short outfalls for disposal of sewage. In proposing the
four options, IRP recognized that there were several uncertainties that needed to be
addressed. The IRP therefore recommended the Administration to carry out a series
of trials and studies (the Studies) to evaluate and select a final configuration for the
next stage of HATS. The Studies are now duly completed and summarized in an
information paper, namely “Findings on the Trials and Studies Relating to HATS
Stage 2", submitted in parallel for Members' information. This paper focuses on the
selection and planning of our preferred option and the expected benefits of HATS
Stage 2.



The proposal

The Preferred Option — Option A

3. As detailed in the paper “Findings of the Trials and Studies Relating to
HATS Stage 2’, the series of Studies concludes that all the four options are
environmentally acceptable and technically feasible. The options, which mainly
differ in the scale of decentralization, include biological treatment and disinfection, in
addition to the current chemical treatment process, to provide adequate protection for
our harbour water quality. Moreover, even if the most compact sewage treatment
technology is used in the biological treatment process, we would still require extra
land of at least 12 hectares outside the current boundary of the SCISTW to
accommodate the biological treatment facilities. Of the four options, Option A,
which costs $19.5 billion to construct and $1.16 billion per annum to operate (with
phasing, see paragraph 6 below), is our preferred option, as it gives the best overall
performance in terms of cost, environmental, social and engineering considerations'.

Justification for two-phase implementation

4, Although our assessment has shown that the provision of biological
treatment is essential for protecting the harbour in the long term, owing to the need to
secure land for the biological treatment facilities, the substantial capital and recurrent
costs involved and the complexity of building a compact biological treatment system
of the scale required using the public-private partnership approach, we consider it
prudent to implement Stage 2 in two phases —

(@) Stage 2A —we will construct deep tunnels for transferring sewage from the
remaining parts of Hong Kong Island to Stonecutters Island and upgrade
the existing SCISTW to provide chemical treatment and disinfection for
an ultimate sewage flow of 2.8 million cubic metres per day, which
doubles the existing flows being treated at SCISTW.

(b) Stage 2B — we will provide additional biological treatment facilities to
enhance the pollutant removal rate to cater for the anticipated population
build-up in the HATS catchment. These biological treatment facilities
will be constructed underground on a site in the vicinity of the SCISTW
so that the surface land can be used for other purposes.

! The detailed comparison of the optionsis set out in the information paper “Findings on the Trials and Studies
relating to HATS Stage 2" submitted in parallel.
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Figurel ThePreferred Option for HATS Stage 2

5. The current water quality modelling results suggest that the provision of
chemical treatment and disinfection to all HATS flows under Stage 2A would result in
compliance with most of the water quality criteria, including those set for dissolved
oxygen and ammonia, in most parts of the harbour area. The potential exception is
that the minimum dissolved oxygen (DO) and unionized ammonia criteria® might not
be met on an infrequent basis in the region off the coast of West Kowloon due to the
proximity to the HATS discharge. Implementation of HATS Stage 2B would enable
full compliance with the above two water quality criteria even in that specific locality.
It is worth pointing out that the above potential occasional non-compliance has been
predicted on the basis of the modelling results generated based on current population
growth projections. As the actual population build-up rate can be different from the
projections, the actual extent and frequency of non-compliance can also change.
Given that HATS Stage 2A would result in substantial improvement of harbour water
quality and that the potential occasional non-compliance in the locality in question
would unlikely cause any unacceptable threats to the environment, the environmental
risk of proceeding with Stage 2A first and implementing Stage 2B in the light of the
actual water quality monitoring results and sewage flow build-up is clearly acceptable.
It would therefore be a pragmatic approach to implement HATS Stage 2 in two phases
from the environmental point of view.

6. Turning to the financial perspective, the additional capital cost of splitting
Stage 2 into two phasesis $0.4 billion, which islow compared with the overall capital
cost of $19.5 billion (Table 1). The overall recurrent cost is about the same with and
without phasing. Given that the annual cost of operating Stage 2B is roughly $0.72
billion, the additional (deferred) capital cost that would be incurred by a phased
approach would be more than compensated for by the present value savings in

2 The DO level at the sea bottom is usually lower than that at the surface waters. If the bottom DO level
drops too low, some bottom dwelling organisms such as crabs or shrimps may suffocate and die.  The odour
problem may arise when the DO level approaches zero. The minimum DO criterion (> 2 mg/L) is set to
avoid this. For ammonia, if the level is too high, it may cause damage / death to some sensitive marine
organisms, such asfishfries. The four-day average unionized ammonia criterion is set to avoid this.
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recurrent costs. As such, it is likely that substantial savings can be achieved if we
can optimize the introduction of the biological treatment process in the light of the
actual need instead of upfront from the outset, particularly having regard to the fact
that Stage 2A alone would enable most of the water quality criteria to be met in most
parts of the harbour area.

Tablel Cost Implication for Phased | mplementation of HATS Stage 2
Based on the Preferred Option

HATS Stage 2 Implementation Capital Cost Recurrent Cost
(HK$billion) (HK$billion/year)
Without Phased | mplementation 19.1 1.18
With Phased | mplementation
Stage 2A 8.4 0.44
Stage 2B 11.1 0.72
Total 19.5 1.16
7. Notwithstanding the various considerations in support of a two-phase

implementation approach, Stage 2B would be required ultimately. Therefore we
need to make preparations for Stage 2B in paralel with implementing Stage 2A,
including undertaking the environmental impact assessments (EIA), conducting site
investigations and making available the site identified for the biological treatment
facilities, such that Stage 2B can move full steam ahead once there is a clear
indication that the actual population in the harbour areais growing as forecast and that
the water quality monitoring results demonstrate the need. To this end, we will
closely monitor sewage flow build-up and water quality to allow an early decision to
be made to trigger the implementation of Stage 2B in atimely manner.

Procurement Arrangement

8. 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. We currently envisage that the
“Design, Build and Operate” approach can be used for providing the new treatment
facilities under Stage 2 and subsequently operating them together with the existing
facilities. Asfor the underground tunnels, as they would not require much operation
and maintenance upon completion, the “Design and Build” approach will be
considered. As our technology trials have confirmed that there are trade-offs
between compact treatment technologies and conventional treatment technologies, we
intend not to specify the biological treatment technology under Stage 2B but only the
performance of the treatment plant required. In this connection, we will attempt to
reserve adequate land in the vicinity of the existing SCISTW to enable tenderers with
expertise in different biological treatment technologies, both compact and
conventional ones, to compete for the provision of the biological treatment facilities.



Implementation Timetable

9. We will conduct a four-month public consultation exercise to foster a
general consensus in the community on HATS Stage 2. With the support of the
community, we will start the site investigations and EIA of HATS Stage 2A in 2005 to
enable the major construction works to commence in 2007/08. Such a timetable
would mean the completion of the Stage 2A treatment facilities in about 2011/12 to
bring further water quality improvements. The more challenging tunnelling works
under Stage 2A are expected to be completed by 2013/14 to bring about the full
benefits of Stage 2A. In line with our commitment to re-opening the Tsuen Wan
beaches as soon as possible, we will aso explore ways to expedite the completion of
part of the disinfection facilities of Stage 2A by 2008/09. As for Stage 2B, we will
target at completing all the preparatory work, including the EIA, land reservation and
ground investigations during the implementation of Stage 2A to shorten its delivery
time.

Importance and benefitsof HATS

Improvements due to HATS Stage 1

10. Since the full implementation of HATS Stage 1, the SCISTW has been
treating 75% of the sewage (about 1.4 million cubic metres per day) in the HATS
catchment. The SCISTW is one of the most efficient chemical treatment plants in
the world, with very high pollutants removal efficiency, namely -

a) 70% of the organic pollutantsin terms of biochemical oxygen demand;
b) 80% of the suspended solids; and
c) 50% of sewage bacteria, E.coli.

Overadl, it is stopping 600 tonnes of sewage sludge and its pollutants from entering the
harbour every day.

11. Before the implementation of HATS Stage 1, the average compliance with
the dissolved oxygen water quality objective in the harbour area 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% (see Figure 2), resulting in an
increase of the compliance rate to 97% in 2002— 2003. Similar improvements have
been 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. In addition, the levels of key pollutants in the harbour area
have generally decreased -

a) ammonia (harmful to marine life) has declined by 25%;

b) nutrients in terms of total inorganic nitrogen and phosphorus (which in
rich supply can promote excessive algal growth) have dropped by 16%
and 36% respectively, and



c) theoveral E.coli level, which is an indicator of disease-causing organisms,
has reduced by some 50%, athough the E.coli level at the localized areain
the western harbour and Tsuen Wan beaches has increased.

2002-2003 mean
2000-2001 Mean

Figure 2 Map showing changes in dissolved oxygen (mg/L) at 17 stations in the HATS enhanced
monitoring (comparison of mean difference between Jan 2002 — Dec 2003 and Jan 2000 — Dec 2001)

Improvements to be brought about by HATS Stage 2

12. Although HATS Stage 1 has greatly improved the water quality in the
harbour, the water quality will deteriorate again as a result of the increase of sewage
flow due to future developments and population growth if we do not implement
Stage 2. Commissioning of HATS Stage 2A would increase the average dissolved
oxygen level by 5% and commissioning of Stage 2B would increase the level by a
further 5%. The compliance rate for the dissolved oxygen criteria will increase to
100% on completion of Stage 2. The provision of disinfection under Stage 2A
would remove over 99.9% of the sewage bacteria from the sewage, allowing the
Tsuen Wan beaches to be re-opened for swimming. Other pollutants, such as toxic
ammonia and nutrients would also be reduced substantially to enable full compliance
with water quality criteriain the harbour after completion of HATS Stage 2.

13. Overall, the water quality improvements from HATS Stage 2 would result
in a much improved environment for marine life, a cleaned up harbour and re-opened
beaches, and would allow the real possibility of staging major water events such as ad
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hoc cross-harbour swimming contests.

Polluter Pays Principle

14. Tackling pollution is always costly and the “polluter pays principle” has
been widely accepted as a means of sharing out the cost fairly. The implementation
of HATS Stage 2, which is essential for handling the million tonnes of wastewater
created by us, would result in additional recurrent expenditure for the operation and
maintenance of the scheme. In line with the “polluter pays principle’, adjustment of
the rates of sewage charges would be inevitable with the commissioning of the various
components of HATS Stage 2 in the years to come.

Public consultation

15. As there is a clear need to move forward with HATS Stage 2, and as the
heavy capital investment and recurrent expenditure would ultimately require a
significant contribution from the public one way or another, we consider it important
to reach a consensus within the community before making a final decision on the way
forward. The four-month public consultation exercise on HATS will last from June
to October 2004. In-depth briefings will be provided to major stakeholders such as
green groups, academics, professional bodies and community representatives. A
public hearing will aso be held to collect the views of the public directly on the
proposed way forward for HATS Stage 2. We will take into account comments
received during the public consultation exercise before finalizing the proposal and will
report the outcome of the public consultation to the Panel in due course.

Advice sought
16. Members are welcome to provide views on the preferred option, the

proposed two-phase implementation approach and any other issues on the
implementation of HATS Stage 2.

Environment, Transport and Works Bureau
June 2004
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