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Qur Water Supplies

The Department continues to manage Hong Kong's demand for
water to ensure that water supplies - whether collected domestically
or imported from the Dongjiang - are treated to prescribed quality
standards and delivered efficiently across the territory.

FRESH WATER SUPPLIES

Hong Kong's raw water supply comes from two principal sources:
the Dongjiang (or East River) in Guangdong and a network of
domestic rainwater catchments located across the territory’s
extensive country parks and rural areas. These fresh water supply
sources are supplemented by sea water used for toilet flushing and,
a small amount, at this stage, of recycled water used primarily for
irrigation and landscaping.

In 2011, 89 per cent of Hong Kong's supply of raw water was
transported by a dedicated aqueduct from the Dongjiang. Apart from
the period when the aqueduct is closed for annual maintenance, the
daily supply from this source is only slightly less than the city’s daily
consumption. Imported Dongjiang water surplus to immediate needs
is stored with locally collected raw water in impounding reservoirs.
Sea water is extracted by pumping stations located at various points
of the seafront, treated and then supplied to 80 per cent of the
population for toilet flushing.
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Large diameter pipelines located in Sheung Shui
transfer Dongjiang water.
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In terms of our long term supply strategy, we are looking beyond
Hong Kong's water demand to take note also of the needs of

the Pearl River Delta which continues to grow in terms of both
population and industry. Alternative sources of both potable and
non-potable water are being explored to lessen our reliance on the

Dongjiang.

DONGJIANG WATER SUPPLY

The ultimate quantity stipulated in the current water supply

agreement with Guangdong means that the supply of water from the
Dongjiang is sufficient to meet estimated demand of Hong Kong up
to 2030 and beyond if there is no acute water shortage in the Pearl
River Delta area. The actual draw off is determined on a monthly
basis taking into account seasonal rainfall. This helps us to-optimise
the overall use of water resources. The latest three-year agreement
signed at the end of 2011 sets the cost of the water at $3,539 million
for 2012, $3,743 for 2013 and $3,959 for 2014. The negotiated
price regime takes into account the substantial appreciation of
China’s RMB against the Hong Kong dollar and escalating rates of
inflation in Guangdong and Hong Kong. Although the purchase costs
are higher than the pre-2009 charges, they have not, to date, been
reflected in any increase in water charges to our consumers.
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We have continued to maintain close communication with the
Guangdong authorities on their provincial water requirements and
have controlled storage levels in local impounding reservoirs to
minimise waste and optimise pumping costs.

The Guangdong authorities have implemented measures to

protect the Dongjiang’s water environment and to ensure that the
quality of water pumped to Hong Kong meets the relevant national
environmental quality standards for surface water. These measures
include new sewage treatment plants, removal of polluting factories
and building a bio-nitrification plant at the Shenzhen Reservoir. A
dedicated aqueduct directly transfers river water from the Dongjiang
intake to the Shenzhen Reservoir bypassing possible pollution
sources along the supply route. As a result, we have been able

to keep the treatment costs for fresh water supplies low while
maintaining a consistently high level of water quality for consumers.
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Hong Kong'’s Catchments

To maintain public confidence in the quality of the Dongjiang water,
the Hong Kong and Guangdong authorities oversee together the
water transfer operations with a high degree of transparency and
vigilance.
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Members of Hong Kong's Advisory Committee on Quality of Water
Supplies (ACQWS) are invited to visit the water pollution control
facilities in the Dongjiang catchment and the Dongjiang water supply
system on an annual basis. Members have reported their findings and

observations at media briefings held upon their return to Hong Kong.
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DOMESTIC RAINWATER

Hong Kong has a network of catchments covering some 300 square
kilometres. Rainwater collected from these catchments, together
with the water pumped from the Dongjiang, can be stored in

17 impounding reservoirs across the territory. Although collected
water is largely uncontaminated, the Department has undertaken
protection measures along the collection system with regular
inspections, maintenance and the removal of debris.

MAINTAINING QUALITY AND HEALTH STANDARDS

A comprehensive programme involving physical, chemical,
radiological, biological and bacteriological testing is applied
throughout the collection, treatment and supply processes of
water, irrespective of whether it is sourced from the Dongjiang or is
collected from within the territory’s catchment areas. Samples are
taken regularly from both pre-determined and randomly selected
points along the supply chain and analysed using advanced and
proven technologies with rigorous quality assurance protocols. The
analytical techniques and equipment used in our laboratories are
continuously enhanced and upgraded. Advances including a new
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tomatic reporting functions to enhance the Capability of

collision cell technique used to detect trace metals in water and
an automated imaging particle analysis system which enables us
to quickly assess the algal population in water, have enhanced our
ability to monitor the water quality. Details about the quality of the
Dongjiang water and our drinking water supply are available for
public viewing on the Department’s website http://www.wsd.gov.hk.

An Integrated Quality Management system (IQMS) operates to cover
the service quality of our supply line, from raw water collection

and treatment to supply, distribution and provision of customer
services. This involves monitoring of surface water, maintaining
treatment targets for removal of pollutants in drinking water and
enforcing pollution standards. Operating procedures are also set for
maintenance of mechanical and electrical plant and equipment,
supply and distribution operation, and customer services. The
system has been awarded ISO (International Organisation for
Standardisation) 9001:2008 certification annually since 2009.

Our on-line Water Quality Monitoring Systems installed at Muk Wu
Pumping Station, Plover Cove Reservoir, Shing Mun Reservoir and
Tai Lam Chung Reservoir gauge closely the quality of the water we
receive from the Dongjiang and the water we store in reservoirs.

In addition, our Supervisory Control and Data Acquisition (SCADA)
system will be extended to include the on-line water quality analyser
being set up in phases at our impounding reservoirs starting with the
Shek Pik Reservair.
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Radiological monitoring is routinely carried out to ensure the safety
of our supplies of drinking water. Because it is in a constant state
of emergency preparedness, the Department was able to promptly
implement enhanced radiological monitoring of raw and treated
water supplies between March and June 2011 following the nuclear
incident at Fukushima in Japan to reassure the safety of drinking
water supply. All radiological monitoring systems continue to protect
the quality and safety of Hong Kong's fresh water.

The Department’'s Water Safety Plan applies the principle of risk
management and a multiple-barrier approach to address the risk
of water contamination. The plan covers the entire water supply
chain from water sources through water treatment to supply and
distribution. The integrated system of procedures and processes
is based on the World Health Organization’s (WHO) Guidelines for
Drinking-water Quality which set out guideline values for individual
chemicals of health significance that may be present in drinking
water and outline a holistic framework to ensure the sustainable
supply of safe drinking water.
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To protect the quality of reservoir water, we regularly introduce fish
fry into impounding reservoirs. Over the past year, about 400 000
fish fry, primarily silver carp and big head, were transferred to
reservoirs at Plover Cove, Tai Lam Chung, Kowloon and Shing Mun
to help maintain an ecological balance. We have also established a
research project to investigate the technical feasibility of using zebra
fish as a biomonitor to give an early alert of potential water quality
problems.

ADOPTING FRESHWATER ALTERNATIVES

The Department continues to explore the potential of alternative
sources of water suitable for potable supply and for non-potable uses
such as toilet flushing and landscape irrigation. The objective is to
conserve as much fresh water as possible.

26



/qL

Year in Review

- 1

s
SLIGYFEAR
SR DR L AALIES | P

[ ]

- e e e T e R e
P

AT IF AT T

i Wty
1)

lmm. 5

2FEEKE
Annual Yield

Annual Rainfall

2ERTE

million cubic metres

BETK

N

K millimetres

=

350

3500

300

250

200

150

100

WSD

Annual Report 2011/12

F15 Year
27

F19 Year



FEARIZTE (oK

Securing Our Water Supplies

KL

ERE R RS KB R G A E B
MIEE R Ok B4 - R ARE O R G
YERLE THE - IR RGO H BT ) A
ENCE LENCERELS TS
TEER R FOK B R BB K 178 R R
AEED T HEB0ERA R AR
BEHEITTEAE - USh - PR HER
FIERITEN RIET AR RKE A 2
EENAANBE - SULFR - RN R
DEOBIKE R RIEER -

SEA WATER SUPPLIES

We are extending the sea water supply network and improving the
existing sea water systems aiming to boost the population served
with sea water for toilet flushing from 80 per cent to 85 per cent.
Plans for a sea water supply system for Pok Fu Lam, Yuen Long and
Tin Shui Wai are being implemented while those foran extension

to the existing system in the Tung Chung area have been finalised.
Wan Chai’s system is also being upgraded and extended to meet the
needs of the district’s increasing population. A ring system is being
designed for Cheung Sha Wan.
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DESALINATION AS A WATER SOURCE

Desalination could be a promising new water resource in Hong
Kong. We completed a pilot study in 2007 which confirmed the
technical feasibility of desalination in the Hong Kong environment
using reverse osmosis technology to produce potable water that
complies with the WHO Guidelines for Drinking-water Quality. To
cope with the continued increase of fresh water demand due to
population growth and to better prepare Hong Kong for uncertainties
associated with climate changes, low rainfall and increasing water
demand across the Pearl River Delta Economic Zone, we need to
plan ahead so that this new water resource can be readily tapped
when needed. We have reserved a site of about 10 hectares at
Tseung Kwan O Area 137 for the construction of a desalination plant
with an initial output capacity of 50 million cubic metres per annum,
with provisions for future expansion to an ultimate capacity of

90 million cubic metres per annum. This will meet about 10 per cent of
Hong Kong's fresh water demand.
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In June 2012, the Finance Committee of the Legislative Council
approved the funding of $34.3 million for the planning and
investigation study for the construction of the desalination plant
and the associated fresh water transfer facilities. We plan to
engage consultants to commence the study by late 2012 and
target completion by the end of 2014. Subject to the findings and
recommendations of the study, we plan to seek further funding for
detailed investigation, design and subsequent construction of the
desalination plant at a time that will be dictated by demand and
supply trends. Given the current situation, we envisage an earliest
commissioning date of 2020.

WATER RECLAMATION AND RAINWATER
HARVESTING

Water reclamation targets the use of recycled water to replace high
quality fresh water in toilet flushing, street cleaning, car washing and
landscape irrigation. In Hong Kong, we are studying the treatment
of municipal wastewater and harvested rainwater. The treated water
can be used as either potable or non-potable water, depending on
the extent of treatment. This process is in use or under consideration
in many countries and cities as an answer to water shortages.

Lower quality water, referred to as grey water, can be collected from
baths, showers, wash basins and kitchen sinks, treated, and then
reused. The Department has commissioned a consultancy study to
review the quality standard for the reuse of grey water recycling and
rainwater harvesting with a view to developing a code of practice
and guidelines for its use in Hong Kong. Relevant stakeholders were
consulted on the study’s recommendation in January 2012.

Fresh Water Demand Forecast Projection 2011-2030
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The pilot schemes for the recycling of treated effluent in Ngong Ping
and Shek Wu Hui Sewage Treatment Works have demonstrated that
the use of reclaimed water for non-potable applications is technically
feasible in Hong Kong. We have formed an inter-departmental
working group that will explore the details of producing and
supplying reclaimed water. We anticipate providing this water to
residents in the Sheung Shui, Fanling and the North East New
Territories New Development Areas for toilet flushing and other
non-potable uses. Apart from this, we are also liaising with other
departments to implement trial schemes on recycling of grey water
and harvesting rainwater under their projects.
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