Additional Treatment and Water Transfer Facilities for the
Metropolitan Area and North-eastern New Territories - Stage |

Introduction

The project forms an essential part of the additional land supply programme for
construction of additional housing units announced by the Government in 1994.
It is anticipated that there will not be adequate water treatment and transfer
facilities for the supply of treated water to the metropolitan area and the north-
eastern New Territories to meet the water demand arising from these additional
housing and other developments. Construction work for the Stage | project with
a throughput of 250 million litre per day (MLD) is underway for commissioning
by early 2002 to meet the anticipated treated water deficit.

The project is characterized by special features, new and innovative designs,
congested site, limited access and a very tight project programme. The project
includes four major components - a treatment works at Tai Po, a primary service
reservoir at Butterfly Valley, a raw water aqueduct from the existing Tai Po Tau
'D' pumping station to the new treatment works and a treated water aqueducts
linking the new treatment works and the primary service reservoir. The total
project cost is $3.335 billion.

Tai Po Treatment Works

The Tai Po treatment works is being constructed on a natural hillside at Pun
Chun Yuen, Tai Po. The site selected occupies a strategic location of the water
supply network such that the treatment works can integrate effectively with the
existing network as well as enhancing operational flexibility. In view of the
difficulties in identifying suitable site for new treatment works, one of the
design objectives for Tai Po treatment works is to maximize the utilisation of
the available site area. With the adoption of versatile water treatment
technology and other space saving measures such as common wall and multi-
level design, it has been able to fit a 3-stage treatment works of ultimate
capacity at 1,200 MLD within a hilly site with a total formed flat area of 9
hectares. Upon its full commissioning, the Tai Po treatment works will be the
second largest in Hong Kong after Shatin treatment works which has a capacity
of 1,227 MLD. The Stage | treatment works has a capacity of 250 MLD, further
uprating of the treatment works is under constant review in the light of territory
water demand trends.

The treatment works process starts in a powered activated carbon contactor,
then passes through the dissolved air floatation (DAF) units to the primary
aerated biological filters (PABF), then to a manganese reaction tank prior to
secondary gravity filters. The water is disinfected by chlorine and stored in
treated water reservoir for pumping into the Butterfly Valley Primary Service
Reservoir via the treated water aqueduct.
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The DAF unit is a robust and efficient process unit employing a mixture of air
and water to be injected into raw water to lift coagulated solid loadings to the
water surface for subsequent removal by scraper. The rapid start-up capability
of the unit can react to sudden changes in raw water quality effectively. In more
conventional treatment works, ammonia and manganese in raw water Iis
removed by chlorination. The introduction of PABF, a process using bacteria to
‘eat up' ammonia and manganese under a controlled environment, will
significantly reduce the use of chlorine as well as the risk of the associated
potential hazards.

The contract was let as a single contract for civil and M&E work to minimize
possible delays due to interface problems.

Tai Po atnt Works Under Construction
Raw Water and Treated Water Aqueducts

The raw water aqueduct comprises 220 m of twin 2.0 m diameter steel pipeline
and 1,200 m of 3.8 m diameter water tunnel. The treated water aqueduct is a 12
km steel-lined tunnel of 2.7 m diameter which will be used to transfer the
treated water from the Tai Po treatment works to the Butterfly Valley Primary
Service Reservoir. Under the Stage | project, the aqueducts will be constructed
to their ultimate capacities of 1,200 MLD.

While the raw water tunnel was constructed by the more conventional drill and
blast method, the long length of treated water aqueduct, close proximity with
waterworks and highways installations, tight construction programme and lack
of access have ruled out the use of this method for the treated water tunnel.
Two hard rock tunnel boring machines (TBMs) have been employed to ensure
timely completion of the tunnel through probably the hardest rock in Hong
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Kong at depth up to 600 m underneath the Tai Mo Shan range. Special
considerations were also given in determining the tunnel route as it passes the
Shing Mun Reservoir and Shing Mun vehicular tunnel. When completed, the
tunnel will be the longest and deepest treated water tunnel of its kind in Hong
Kong. The selection of proper tunnel lining to ensure a watertight, maintenance
free and durable aqueduct to resist the high internal and external pressure was
another challenge. A number of options were investigated thoroughly including
pipes in tunnel, insitu concrete with steel lining, steel lining, precast concrete
segment, etc. Finally it was concluded that steel lining of thickness ranging
from 18 mm to 42 mm with 25 mm internal cement mortar lining for corrosion
protection was the best solution.

As the design is closely related to the construction method, a design and build
type of contract was adopted so that the contractor can optimize the design by
making best use of his resources and construction methods.

Butterfly Valley Primary Service Reservoir

The service reservoir is located at a knoll on the southeast side of Butterfly
Valley at Lai Chi Kok. The site for the service reservoir has been formed by
cutting down the knoll by about 55 m. To suit the site geometry, the service
reservoir is polygonal on plan comprising four compartments with an ultimate
capacity of 200,000 m®. One compartment of capacity 40,000 m® will be
constructed under the Stage | project.

With a conventional pipework arrangement, five large diameter inlet and outlet
pipelines would have to be laid on steep slopes near Ching Cheung Road. To
reduce the risk of slope instability and visual impact, an innovative design of
housing the inlet and outlet mains and associated valves in a central shaft and
tunnel system built underneath the service reservoir was adopted. This design
has allowed maximum use of the site area and would provide better access and
easier maintenance in the future.



Under Construction

Construction

Construction began in mid 1997. Details of the contracts are given below:

Commencement
date

5/WSD/96 Aqueducts between Tai Po 23 June 1997 $1,096M
and Butterfly Valley

Contract No. Title of Contract Contract sum

7/WSD/96 Butterfly Valley Primary 15 May 1997 $298M
Service Reservoir

15/WSD/96  Tai Po Treatment Works 18 February 1998 $1,941M
and Pumping Station

Total cost $3,335M

The project is anticipated to be commissioned in early 2002. Upon completion,
the facilities will not only meet the anticipated supply deficit in the metropolitan
area and the north-eastern New Territories but will also improve system
flexibility and reliability thereby fulfilling Water Supplies Department’s
mandate to provide an adequate and reliable supply of potable water in support
of Hong Kong’s continuing growth and prosperity.
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