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Harbour Area Treatment Scheme
Background
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To improve the water quality of Victoria Harbour, the
Harbour Area Treatment Scheme (HATS), formerly

known as Strategic Sewage Disposal Scheme, was
launched in late 1980’s to be implemented in stages
to provide treatment for the sewage collected from
the urban areas on both sides of the Harbour. Stage 1
and Stage 2A of this world-class environmental
infrastructure project are now in operation.
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HATS Stage 1 Sewage Conveyance System
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HATS Stage 2A Sewage Conveyance System
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HATS Stage 1 Preliminary Treatment Works
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HATS Stage 2A Preliminary Treatment Works
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Harbour Area Treatment Scheme (HATS) is being implemented in

stages to combat water pollution caused by urban development around

Victoria Harbour. HATS Stage 1 costs $8.2 billion and it comprised the

construction of Stonecutters Island Sewage Treatment Works (SCISTW)
and 23.6km of deep tunnels for treating sewage collected from Kowloon,
Kwai Tsing, Tseung Kwan O and north-eastern Hong Kong Island. It
commenced in 1994 and was commissioned in December 2001

providing treatment to 75% of sewage from both sides of the Harbour.

HATS Stage 2A provides treatment to the remaining 25% of sewage
from the northern and south-western parts of Hong Kong Island. The
works include:-

- Upgrade 8 preliminary treatment works (PTW) in northern and
south-western parts of Hong Kong Island

- Construct 21km long of deep sewage tunnels to SCISTW
- Upgrade SCISTW and add disinfection facilities

Stage 2A commenced in 2009 and was commissioned in November
2015. It costs $17.5 billion and together with Stage 1 can treat 2.45
million cubic metres of sewage per day. The full commissioning of
HATS helps to enable the sustainable development of the harbour area
and also allows the public to better enjoy Victoria Harbour with
improved water quality.
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Stop sewage from directly discharging into Victoria Harbour and
southwestern parts of Hong Kong lIsland by means of proper
collection and treatment, hence greatly improving the water quality of
the Harbour.
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Re-open of Tsuen Wan beaches
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Improve water quality:

« WIN13%EKEEE
Increase Dissolved Oxygen (DO) by 13%
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Remove 70% of Biochemical Oxygen Demand (BOD), 80% of
Suspended Solids (SS) and over 99% of E.coli from sewage
before discharge Y

S (EERDEEE S EERE g E ek Resumption of cross-harbour swimming race
Maintain healthy marine environment whilst meeting future
development needs
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Resume cross-harbour swimming race since 2011
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Progressively re-open Tsuen Wan beaches since 2011




Highlights
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Hong Kong’s largest ever
environmental infrastructure
project
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Asia’s longest very deep sewage tunnel
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World’s deepest sewage tunnel
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World’s largest chemically
enhanced primary treatment plant
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World’s most powerful sewage
pumping system in chemically
enhanced primary treatment
plant
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Most efficient use of land for providing
chemically enhanced primary treatment
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The environmental infrastructure project
spanning the greatest number of
districts in Hong Kong
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Sewage Collection and Treatment Process of
HATS Stage 2A
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Sewage is collected and preliminarily treated / [ E Y \
(by screening and degritting process). | HATS Stage 2A collects sewage from catchments located at the northern and
southwestern parts of Hong Kong Island. The sewage within these catchment areas will be |
— AR e nrenconen g N = | first conveyed to the 8 PTWs along the coast for preliminary treatment. These plants have
2. JKE G S KRR E w2 RN 5 K B R I been operated for many years. Upgradjng works for these PTWs were carried out under I
Sewage is conveyed to SCISTW via the deep sewage HATS Stage 2A. L |
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Sewage is treated by chemically enhanced primary | A screen 95% of grits greater than I
treatment (CEPT) at SCISTW. I QA
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Sewage undergoes disinfection process (remove over 99% l el 1
E. Coli in sewage). | |
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Treated effluent is discharged to Western part of Victoria I
Harbour. I !
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The SCS of HATS Stage 2A comprises a network of interconnected sewage
tunnels and vertical shafts. The vertical shafts collect sewage from the PTWs.
The sewage then via a total of 21km long of deep tunnels, with depths varying
from 70m to 163m below sea level, is conveyed to the SCISTW.
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Tunnels are of sizes ranging from 600mm to 3,000mm equivalent diameter.
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Use of Different Tunnel Construction Methods

Drill-and-blast method with high pressure grouting technique was adopted
for construction of the larger tunnel under the SCS. This method allows
more working space for temporary support installation and pre-excavation
grouting works. In addition, the excavated rock could be reused as
construction materials. The smaller tunnel from Ap Lei Chau to Aberdeen
was constructed by horizontal directional drilling.
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i Construction of Tunnel Permanent Lining

RREEIZ TR After tunnel breakthrough, tunnels were lined with concrete to form a conduit

o 5 for sewage conveyance.
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Tunnel Construction

Tunnel Excavation Works

Tunnel excavation works were carried out in cycles. Firstly, probe holes were
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Prefabricated
Steel Shutter
Formwork

wERE
Twin Tunnels

drilled at the tunnel excavation face to ascertain the ground conditions. High
pressure grouting was then applied according to the actual ground conditions
and ground water inflow rate. Afterwards, blasting was carried out. After blasting,
scaling, mucking out and installation of temporary support followed.
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Shaft Construction
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Raise Boring Method

SRR _ _
Charging Explosives In construction of the shafts, apart from drill-and-

blast method, raise boring method was also
adopted in some drop shafts. The excavated
materials were allowed to drop into the tunnels
for mucking out, minimizing the disturbance to K EUSEHTE
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Installation of Mucking Out
Temporary Support the surroundings and the public. Reamer

13




Engineering Challenges
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High Pressure Grouting Technique
As the deepest tunnel section is at more
than 160m below sea level, the
underground water pressure can build up
to 16 times of the atmospheric pressure.
One of the major challenges of this
project is to effectively control the ingress
of underground water such that
excavation of the tunnel could be
smoothly carried out. During the
construction of a section of tunnel
underneath Victoria Harbour, the project
team encountered an excessive amount
of groundwater inflow, with an inflow rate
of about 1,200L/min in a 50mm diameter
drill hole.

In order to cope with this challenge, the project team applied the technique of
high pressure grouting. Before excavation, high pressure grouting was applied to
seal up the joints in the rock so as to reduce the inflow of underground water into
the tunnel. It could also avoid excessive ground settlement due to groundwater
draw down. With this technique, the rate of groundwater inflow was largely
reduced to 1.5L/min and thus the blasting works could be carried out smoothly.
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Blasting Underneath MTR and Road Tunnels

As part of the tunnels are located underneath the existing MTR and road tunnels,
the project team maintained close communication with MTR and related
government departments. In addition, comprehensive monitoring devices and
instruments were installed inside the MTR tunnels to ensure the blasting works

would not affect the train services.
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Sewage Tunnel
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SCISTW is the World’'s largest chemically enhanced primary treatment
plant. Its treatment capacity is 2.45 million cubic metres per day,

equivalent to the volume of about 1,000 standard swimming pools.
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New Main Sewage Pumplng Statlon (MPSZ)
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When sewage arrives at SCISTW, it is lifted from the deep tunnels
to the surface via MPS2, which is one of the World's largest
underground sewage pumping stations. The MPS2 is circular in
shape, with an internal diameter of 55m and depth of 40m.
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8 sets of mega size sewage
pumps have been installed
inside MPS2. Each pump has
a capacity of 4mds. The
combined design capacity of
the 8 pumps can fill up a
standard swimming pool in
about 1 minute.

Sedimentation Tanks
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The sewage entering the system will be pumped to the sedimentation tanks at
which ferric chloride would be added for chemically enhanced primary treatment.
SCISTW adopts a space-saving, double-tray sedimentation tanks design to
reduce its footprint. The total footprint of SCISTW is only 10 ha (about half of the
size of Victoria Park) but can serve up to 5.7 million people.
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Sludge Dewatering Facilities
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The sludge drawn from the sedimentation tanks will undergo sludge
dewatering process
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Sludge is temporarily stored in tanks and
conveyed to the Sludge Dewatering Building.
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Water is removed from raw sludge by 14 nos. of
high performance centrifuges which spin at
2,700 revolution per minute (approx. 3 times
spin speed of a domestic spin drier).

7S EBEE A Sludge Cake Silos Buildings
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The dewatered sludge stored in the Sludge Cake
Silos is disposed of by marine vessels.
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Clean Harbour 1 & Clean Harbour 2
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They are responsible for delivering dewatered
sludge from SCISTW to the Sludge Treatment
Facility in Tuen Mun.
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Effluent Tunnel & Disinfection Facilities
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After the CEPT process, bleach (sodium hypochlorite) is added to the effluent
for disinfection. The effluent undergoes disinfection process in the new effluent
tunnel to reduce over 99% of E. Coli. The effluent then undergoes a
dechlorination process by adding sodium bi-sulphite to neutralize the residual
chlorine before discharging to the Southwest part of Stonecutters Island.
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Dechlorination Facilities
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Effluent Tunnel Chlorination Facilities
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Other than sewage treatment, odour treatment facilities were installed under
HATS to enhance the odour control. All potentially odorous facilities at
SCISTW, including the pumping stations, sludge dewatering buildings,
sludge cake silos, sedimentation tanks, etc. are enclosed to ensure the odour
is enclosed inside the facilities. The odorous gas inside the enclosures is
extracted and ducted to designated deodourization facilities to undergo

treatment before discharge.
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HATS Stage 2A — Facts at a glance
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Projected population to be served
(Stage 1 & Stage 2A combined):
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Treatment Capacity (Stage | & Stage 2A
combined):

AETHE:

Approved Project Estimate:

it T HA:

Construction Period:

R AT TR (R H:
Testing and Commissioning Period:
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Preliminary Treatment Works:
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Pumping Capacity of SCISTW MPS2

EH/hxE:
Shafts/ Tunnels:
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Stonecutters Island STW

(Stage 1 & Stage 2A combined):
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Total Material excavated:
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Total Concrete used:

5708
5.7 million

H245811J72Kk75K
2.45 million cubic metres of sewage per day

1758347
HK$17.5 billion

20094F7 H £20154F1 H
July 2009 to January 2015

20152HE11H
February to November 2015
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Upgrading of eight existing PTWs located at North Point,
Wan Chai East, Central, Sandy Bay, Cyberport, Wah Fu,
Aberdeen & Ap Lei Chau
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32 cubic metres per second
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7 drop shafts up to 84m - 170m deep, diameters 5m - 12m
21km long tunnels with depths varying from 70m to 163m
below sea level, diameters 0.6m - 3m
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46 double-tray sedimentation tanks

14 flocculation tanks

14 centrifuges (total capacity: 28,800m?/day of raw sludge
at maximum 38% dryness)
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Chemical dosing - ferric chloride and polymer

972,600 17 77>F
972,600 cubic metres

448,700 1777k

448,700 cubic metres 22



