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he Harbour Area Treatment Scheme (HATS), formerly known as the Strategic Sewage Disposal Scheme

(S5DS), 1s a major Government initiative to improve the water quality in Victoria Harbour. HATS Stage
I consists of a 23.6km-long tunnel conveyance system for transferring 1.3 million cubic metres of sewage each
day, from Kowloon and the northeastern part of Hong Kong Island, to Stonecutters Island for treatment and

dispersion.

Completion of the HATS Stage I deep tunnel system in December 2001 is not only a major milestone in the HATS
project, but also represents one of the most remarkable engineering achievements ever carried out in Hong Kong.
These tunnels are the world's deepest sewage tunnels and have a length of about twice that of the Mass Transit
Railway line on Hong Kong Island. When the entire Stage I system is fully tested and commissioned in early
2002, sewage from the most densely populated areas around the Harbour will receive proper treatment before
disposal. Stage I of the Scheme is designed to serve a population of 3.5 million people.
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Construction of the Stage I works, which demanded a high degree of engineering expertise, commenced in April
1994, Works were packaged into 15 works contracts to enable participation of both local and overseas contrac-
tors with the required specialist skills. The chemically enhanced primary treatment (CEPT) plant at Stonecutters
Island was completed and put into operation for treating sewage flows from the North West Kowloon areas in
May 1997. It has since shown excellent performance, being recognised as one of the world's most efficient
facilities that adopt the CEPT process.
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Kowloon and from Chai Wan to
Shau Ke1 Wan on Hong Kong Island, is first directed to 7 preliminary
treatment works (PTWSs) all located along the harbour front. These PTWs,
in existence for many years, have been modernised under the HATS to
provide a high standard of performance in removing grit and large solids
before the sewage enters the deep tunnels. A great deal of effort and co- LR ey, e
ordination was needed during the upgrading process to ensure the proper
functioning of these PTWs at all times. mﬂfjfﬂi?}ﬁi?&iﬁﬁﬁ

x5 K E MM Conveying Sewage to Stonecutters Island
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Sewage 1s conveyed through a series of shafts and tunnels from the PTWs
to Stonecutters Island for treatment. The deep tunnel conveyance system
was adopted to allow the shortest route to be chosen
and, more importantly, to minimise the disturbance
and nuisance to the public, the environment, traffic,

existing utilities, transport systems and buildings dur- ExmimEZH
EE ing construction. Inside of Finished Shaft
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Typical Dropshaft Section Working around TBM Cleaning Completed Tunnel
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$E—HIB¥ETEE Layout of Stage I Tunnels
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A total of 23.6km of sewage tunnels, with diameters ranging from 1.2m to 3.5m, have been formed at depths of
up to 150m (about equal to the height of a 50-storey building). There is a minimum of 30m of sound rock above
the tunnel crown. The tunnels were excavated using hard rock tunnel boring machines, except for the short
length between Kwai Chung and Tsing Yi where the drill and blast method was employed. The finished shafts
and tunnels have been fully lined with concrete to enhance hydraulic efficiency of the system and at the same
time prevent progressive deposition of sediments within the tunnels during operation.
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B ERRNYERE Longitudinal Section along Tunnels
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Section through SCIMPS
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When sewage arrives at Stonecutters Island, it is
lifted from the deep tunnels to the surface via the
Stonecutters Island Main Pumping Station
(SCIMPS) which is one of the world's largest un-
derground sewage pumping stations. The pump-
ing station has an internal diameter of 50 metres
and 1s more than 38 metres below ground. Con-
struction of this facility involved deep excavation
within a diaphragm wall. Eight massive pumps, 3
each with a capacity of eight cubic metres per sec- REIE  Exterior View M/KE  The Pumps

ond and driven by variable speed drives, are lo-

cated at the bottom of the pumping station to lift sewage from the tunnels to the inlets of the sewage treatment works.
The pump motors and control room are located in the superstructure, which is a circular building with external curtain
wall glazing to provide a high quality finish. An automated control system has been installed in the pumping station to
control the entire Stage I system, including the seven PTWSs, and to operate the pumps in an energy-efficient manner.
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SCISTW - Construction Activities in 1996 Commissioned SCISTW in May 1997

BEHEJ57K Treating Sewage
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Sewage entering the system receives treatment at the Stonecutters Island Sewage Treat-
ment Works (SCISTW), which was built on 10.6 hectares of reclaimed land and com-
mussioned in May 1997. SCISTW, with a design capacity for treating 1.7 million
cubic metres of sewage per day, is the largest chemically enhanced primary treatment
plant in the world. It features space-saving, double-tray sedimentation tanks and em-
ploys the latest technology and equipment available. During construction, concurrent
activities had to be carried out by up to 10 contractors within the confines of the site,
demanding extensive coordination efforts. Since its opening, the plant has been treat-
ing sewage flows from the North West Kowloon areas with excellent performance / i
results and is acclaimed by local and international experts as one of the world's most A TR

efticient CEPT plants_.. Sedimentation Tanks in Operation




ZESIE Disposal of Sludge
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The slurry sludge drawn from the sedimentation tanks is delivered

BREEMARERES to the adjacent sludge treatment facilities. It is first conditioned
Disposal of Sludge Cakes to Landfill with polymer and then pumped into centrifuges where the water

content 1s significantly reduced to produce solid sludge cakes.
Upon full commissioning of HATS Stage I, about 600 tonnes of dewatered sludge will be produced and trans-
ported to landfill sites every day. Odour control facilities have been incorporated and sealed containers are used
to minimise nuisance to the public throughout the treatment, handling and transportation process.
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Treated effluent from SCISTW is discharged to the waters
southwest of Stonecutters Island along a 1.7km long tunnel,
which passes under the Northern Fairway at a depth of about
100m. The tunnel is the largest of the Stage I tunnels and was
excavated by tunnel boring machine through difficult ground :
conditions. Itis lined with precast con- F E BT TS
crete segments, to give a finished di- Construction of Riser Pipe
ameter of 5 m, and 1s connected to two

3.25m diameter riser pipes and a 1.2km diffuser pipeline laid in
a pre-dredged trench on the seabed. To protect the diffuser
pipeline from damage by ship anchors, a layer of rock armour
was placed around it and each diffuser head was covered by a
protective dome. The effluent is dispersed into the tidal stream
through 24 diffusers installed along the diffuser pipeline. Since
commussioning, the outfall has been operating satisfactorily.
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QOutfall Tunnel and Riser Pipe Protective Dome

M MANRE M Benefits and Way Forward
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Upon the full commissioning of the HATS Stage I by early 2002, some 70% of the raw sewage from the
densely-populated areas around Victoria Harbour will receive proper treatment, bringing substantial im-
provement to the water quality of the Harbour.

The Government is now implementing a programme of trials and studies, recommended by the International
Review Panel in 2000, to assist in formulating the way forward for further stages of HATS. Upon comple-
tion of the entire Scheme, all sewage generated from the main urban areas on both sides of the Harbour will
receive adequate treatment and long-term improvement to the water quality of the Harbour will ensue.
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HATS Stage I - Facts at a glance
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Project Management:

Services
Department

RBE NS K R W TR
Drainage Strategic Sewage Disposal Scheme

Projects Division

Division and Electrical & Mechanical

Projected population served: 3.5 million
Treatment Capacity:

1.7 million cubic metres of sewage per day
Estimated Final Project Cost: HK$8.2 billion
Construction Period: April 1994 to December 2001

Preliminary Treatment Works: Major upgrading of seven existing
PTWs located at Chat Wan, Shau Kei Wan, Tseung Kwan O,
Kwun Tong, To KwaWan, Kwai Chung and Tsing Yi
Pumping Capacity of Stonecutters Island Main Pumping
Station: 31.25 cubic metres per second

Shafts/Tunnels:

10 shafts up to 150m deep, diameters 1.8m - 7.3m

23.6km long tunnels at depths up to 150m, diameters 1.2m - 3.5m
Stonecutters Island STW:

38 double-tray sedimentation tanks (total capacity: 39.75 m3/s)
& flocculation tanks

Chemical dosing: ferric chloride and polymer

(max dosing rate:40 mg/L)

Eight centrifuges (total capacity: 900 tonnes/day of sludge
cake at 37% dryness)

Stage [ Outfall:

I.7km long, 5.0m diameter tunnel

I.2kmJong, 1.5m - 2.5m diameter diffuser pipeline with 24 diffusers
Tunnel Boring Machine Excavation Rate:

Average 8 m/day, maximum 37 m/day

Total Material excavated: 552,300 cubic m etres

Total Concrete used: 389,600 cubic metres

Project Design and
Construction Management:
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