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he problems are well-known.
Malaysia is rich in water resources,
but the demand for clean water is
increasing rapidly and shortages
occur during dry periods. Floods
during the monsoon disrupt the life of
many people and
cause substantial
damage and loss of
property. Though
many rivers are still
in good condition,
some are severely
polluted
with
sewage and solid
waste.
The causes of
Y.M. Raja Dato
the problems are
Zaharaton bt. Raja
complex and the
Zainal Abidin
government
recognises that the traditional way at
addressing the problems is fragmented
and has proven insufficient. As an
example: DID is often blamed when a
flood occurs, but the real causes may
be flash floods due to urban
development, sedimentation due to
earth works or deforestation, or solid
waste that clogs the drains. DID does
not have the mandate to address these
causes. Similarly, water pollution
problems can only be effectively
addressed through a concerted effort
involving many agencies.
So while the usual sector
approach has its advantages, it has
become evident that there is a need for
a broader, holistic view. Water-related
problems can only be effectively dealt
with through a collaborated effort by
the many stakeholders and with inputs
from many technical disciplines. It is
not enough to consider the river, the
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Sg. Kedah in Alor Star.

whole basin must be taken into
account. This realisation is reflected in
both the Eighth Malaysia Plan and the
Third Outline Perspective Plan, which
encourage state governments to
establish water management bodies to
ensure proper planning, monitoring,
enforcement and management of
water resources on a river basin basis.
A similar trend towards
integrated river basin management
can be seen worldwide, particularly in
developed countries. IRBM is an
approach to water resource that takes
into account all factors linked to the
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resources, including social and
economic activities. Its broad scope
not only covers water resources, but
also environmental management
aspects such as pollution control,
development
planning
and
biodiversity conservation.
The need for integrated
approaches is thus widely recognised
and strongly supported by Malaysian
government policy. The question is:
How to implement it? This is where the
challenges are.
The IRBM Project is looking at two

institutional models. A new state
water management agency and a
more
informal
cooperation
mechanism based on existing
institutions. The first approach is used
in Selangor, the second in Kedah.
Each of these approaches has its
strengths and weaknesses. The project
will work with both models and based
on these experiences, and those
gathered elsewhere, it will eventually
make recommendations for the future
river basin management in Malaysia.
Internationally used models may help

to provide guidance, but ultimately the
solutions must be found locally.
EPU wishes the many persons
and organisations that are involved in
this endeavour every success in their
work and is very keen in following the
progress.
By
Y.M. Raja Dato’ Zaharaton bt. Raja
Zainal Abidin
Director General of EPU
Chairman of the Project Steering
Committee

How to INTEGRATE?
M

anagement of river basins deals
with land, water and people,
and the issues are complex. Present
planning and management is
fragmented and this makes it more
difficult to deal with the problems
effectively. There is therefore a
general consensus that we need to
move towards integrated approaches.
But what does this mean in
practice? How can this be
implemented? Are there any useful
models we can apply? Do we need to
change the legislation to be able to
use integrated approaches?
The IRBM Project is looking at
these problems and will eventually
make recommendations based on the
experiences gathered during project
implementation.

WHAT ARE OTHER COUNTRIES
DOING?
Since water is an important issue in
many countries, there are often long
traditions for bodies which can
resolve conflicts between various
users. Some of these organisations
are specialised courts that follow legal
procedures. Others are water or river
authorities. Their responsibilities and
mode of operation can be very
different from one country to another.
2 • IRBM

Log booms in Sg. Kedah trap water hyacinths and solid waste.

In some countries, formal or informal
user groups play important roles in
water management. The institutional
set-up reflects the traditions and
history of the country as well as the
nature of the issues to be dealt with.
These traditional systems have
mostly limited mandates and they are
rarely able to deal with the more
complex environmental issues of
water management. Many countries
have therefore established new river
basin management institutions or in
the process of doing so. These can
take many forms. Some are just
modifications or additions to existing
systems. More radical reforms have
typically only been instituted after a
severe crisis in the water sector.

INSTITUTIONAL CHALLENGES
It is easy to identify the challenges,
namely to:
●

●

●

●

●

●

Achieve effective and efficient
integration
Maintain expertise, skills and focus
of specialised agencies
Avoid creation of bureaucratic
complications
Develop framework with clear
mandates
Streamline
legislation,
administration and procedures
Ensure stakeholder participation

But how is this done?

IRBM-02/04

8/3/04 9:53 AM

Page 3

the life of committees. They all pass
through various phases.
For a committee to remain active
it needs a dedicated chairman, the
active support of the members and the
backing of a dynamic secretariat.
A river basin management
committee is being established in
Kedah.
In Selangor, there are river basin
committees for the main rivers. For Sg.
Selangor, the chairman is an EXCO
member while LUAS is the secretariat.
This committee has established seven
inter-agency working groups to
formulate an IRBM action plan for the
basin and address specific issues.

Pristine rivers are mostly found in forests.

MODELS IN MALAYSIA
The IRBM project is working with two
models, which at first glance seem to
be quite different. Selangor has
established a new institution, LUAS,
with its own powerful enactment for
water resources management, while
Kedah, at least initially, is using a
more informal approach with an
inter-agency committee chaired by
UPEN.
A closer look reveals that there
also are a range of common features.
Both models recognise that
cooperation with a range of
specialised agencies and other
stakeholders is critical, no matter how
wide the mandate of the water
agency. Both models therefore
depend on inter-agency or
stakeholder committees and a system
of sub-committees or working groups
to deal with special issues.

There are many types of
committees. Some have strong
political support and are very active,
and they can be very effective ñ both
as temporary committees established
to solve a particular problem, and as
standing committees that have a more
permanent nature. Other committees
are established to put an inconvenient
issue on hold until the political or
public interest has diminished, and
this kind is naturally not very active.
There is also a more common type,
which initially is active, but as other
issues prop up and take priority on the
busy agenda of the main
stakeholders, the activity declines and
the committee may even become
dormant. This is a natural process in

IRBM INSTITUTIONS
At present LUAS is the only
organisation in Malaysia established
for IRBM. Kedah is pondering whether
to follow suit and establish a formal
organisation to take on the long-term
responsibilities for IRBM. There are
many ways to do this, and there are
many possible variations in the legal
framework to be considered. Is it
necessary to create a new state
institution or can the responsibility be
delegated to an existing technical
agency? Are legal changes required?
It may be too early to answer
these questions, but it will take time to
develop the model that fits Kedah and
it is thus timely to start the discussions.

COMMITTEES
A very common way to deal with
issues that involve different
stakeholders, in Malaysia as well as in
other countries, is to establish a
committee. This can be done easily,
requires no legal changes and it can
be an effective coordination
mechanism that bring the key
stakeholders together.

Without proper waste management garbage ends in the river.
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A NEW APPROACH FOR

WATER MANAGEMENT IN SELANGOR
system. The Working Group has also
taken the first step towards monitoring
of environmental flows to maintain
adequate freshwater for the survival
of the fireflies at Kg. Kuantan, Kuala
Selangor. It has also initiated
discussions on water resources
management with the water
concessionaires in the basin. The
members of the Working Group will
be developing action plans look at
ways to balance the use of the
resource among the various
stakeholders. The group is chaired by
LUAS.

WATER QUALITY WORKING
GROUP
Improper land use and poor erosion control results in high sediment loads down stream.

T

he Sg. Selangor basin is currently
under scrutiny for the development
of a single management plan using
the
Integrated
River
Basin
Management approach.
The Selangor River Basin
Management Committee has
established seven Working Groups
to deal with the issues. With the
assistance and commitment from
the government agencies, it is
envisaged that a consistent and
concise basis for integrated
management of the Sg. Selangor
will be established.
The working groups have the task
to prepare different parts of the plan
and identify actions to be taken within
their field of expertise. The working
group members are mostly
government agencies, with different
agencies chairing the groups. The
IRBM project supports the working
groups in coordinating the activities
and providing consultant inputs when
required.
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WATER RESOURCES WORKING
GROUP
The Water Resources Working Group
have been actively discussing issues
related to water availability at Sg.
Selangor and its distribution amongst
various users including the eco-

The Water Quality Working Group is
headed by the Department of
Environment. It is focussing on
measures that need to be taken to
improve the Sg. Selangor water
quality. For this purpose it has
planned a study that will quantify the
pollution loads from the different
sources and will outline proper
mitigation measures. It is expected
that the study will be initiated shortly.

Animal husbandry working group visiting a cattle farm.
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Animal husbandry working group visiting chicken layer farm.

LAND USE WORKING GROUP
Environmental problems in the river
all originate from land-based
activities. The Land Use Working
Group will address issues related to
land-use and planning in the Sg.
Selangor basin as far as these affect
water resources. It will give special
attention to flood mitigation and river
corridor management. It will examine
the structure plans and other plans in
the three districts in Selangor: Hulu
Selangor, Gombak and Kuala
Selangor.

SAND MINING WORKING
GROUP

Land use working group visiting dump site in Hulu Selangor.

classifying and mapping all major
animal husbandry farms in the
basin and will be focusing on
assessing their environmental
impact and possible mitigation
measures.

FRESHWATER FISHERIES
WORKING GROUP
The Freshwater Fisheries Working
Group is headed by the Department
of Fisheries. It has initiated a
comprehensive a study of the
existing aquaculture operations in
the basin, the types of production
and related environmental issues to

provide the basis for sustainable
aquaculture development within the
basin. The study is carried out by
WWF Malaysia in cooperation with
LUAS and Department of Fisheries.
The group will also recommend
improved practices and explore
implementation options in addition
to drafting regulations for
enforcement.

IRBM WORKING GROUP
The IRBM Working Group coordinates
the work of the other working groups
and makes sure that the plan is
coherent. The chairmen of the other
groups are all members.

The Sand Mining Working Group is
developing a set of comprehensive
environmental guidelines for sand
mining in Selangor and exploring
options for improving enforcement of
environmental regulations. It is also
looking at planning issues in relation
to sand mining.

ANIMAL HUSBANDRY
WORKING GROUP
The Animal Husbandry Working
Group headed by the Department of
Veterinary Services conducted a site
visit to some of the farms in
Selangor to ascertain their
environmental impact on Sg.
Selangor. The group will be

Sand mining often pollutes the rivers with sediments. This mine is located away from the
river and uses a closed system for washing sand.
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KEDAH EMBRACES IRBM
K

edah, a state poised to achieve
economic development by the year
2010, wants to manage its
environment in a sustainable way. The
State Government recognises that
rapid development is often achieved
at the cost of the environment. To
avoid this, the state is moving towards
a holistic management of its precious
water resources using the IRBM
approach.
The State Government’s decision
to adopt IRBM approach to manage
Kedah River Basin is pertinent as Sg.
Kedah is the major source of fresh
water supply to Alor Setar and other
urban areas and to the irrigation
scheme that provides half the paddy
grown in the country.

IRBM SEMINAR
The first IRBM seminar in Kedah was
held at City Bayview Hotel, Langkawi,
from 22 - 23 September 2003.
YB Dato' Ahmad Bashah bin Md
Hanipah, Member of Kedah State
Executive Council, Representative of
His Excellency, Chief Minister of
Kedah Darul Aman opened the
seminar and thus officially launched
the IRBM Project in Kedah.
In his address Y. Bhg Dato'
Mohamed Farouk bin Che Ibrahim,
Deputy State Secretary (Development)
cum Director, Kedah State Economic
Planning Unit noted that full
cooperation will be given to all the
agencies to make the project a
success. In addition he emphasised
that environmental aspects need to be
given due consideration in
accordance
to
sustainable
development concepts as the state
pursues its ‘Kedah Maju 2010’ vision.
Mr Soren Kristoffersen, Counsellor
(Environment)
welcomed
the
participants on behalf of the Royal
Danish Embassy.
The 64 participants came from
6 • IRBM

Opening speech by YB Dato Ahmad Bashah bin Md Hanipah on behalf of YAB (Dato
Seri Setia Diraja) Dato Seri Syed Razak bin Syed Zain.

government
agencies,
local
authorities, private sectors and nongovernmental organisations. The
seminar was jointly organised by
UPEN Kedah and the Department of
Irrigation and Drainage Kedah.

PAPERS AND DISCUSSIONS
The various agencies presented
papers on 3 themes; experiences on
IRBM, water quantity and water
quality. The seminar provided a
platform for all those involved in
water-related agencies to come

together to discuss issues related to
water quantity and quality in the
Kedah River basin and to generate
recommendations to address these
problems.

OUTCOME
The discussions at the IRBM seminar
clearly indicated that conflicts in
demand for water among various
water users need to be resolved and
imbalances in water supply and
demand need to be addressed. The
participants also agreed that the Sg.
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Kedah water quality must be
improved by minimising pollution by
domestic sewage and solid waste. In
addition, the participants of the
seminar also proposed to establish a
single body to facilitate the
implementation of Integrated River
Basin Management approaches.
The seminar created awareness
on IRBM amongst government
agencies and the many valuable
discussions on environmental issues
and on the implementation of IRBM
gave a good start to the project. The
seminar showed that there is a strong
interest among the agencies in
addressing the problems in a
collaborative manner.
It was concluded that while it was
necessary to establish a legal and
institutional framework for IRBM,
much could be done by making full
use of the existing framework and
there was no reason to delay good
initiatives.
The discussions gave the project
a valuable foundation for its future
work and the participants'
commitment augers well for the
coming efforts in the Sungai Kedah
basin.

KEDAH RIVER BASIN - WATER QUANTITY
Through group discussions, the participants of the seminar identified the
competing demands for water from agriculture (for irrigation), domestic and
industrial sectors as a growing problem in Kedah. The recommendations
included work on:
●

●
●
●
●
●

Demand management of water - particularly through improved
management practices in agriculture sector.
Improved coordination in barrage operation.
Rainwater harvesting by industrial, commercial and domestic sectors.
Reducing non-revenue water.
Water saving campaigns.
Awareness programmes.

KEDAH RIVER BASIN - WATER QUALITY
Domestic waste (both sewage and solid waste) was found to be the main
cause of river pollution. The problem was compounded by the fact that there
are no designated agency for waste disposal and management outside local
authority areas. Recommendations included:
●

●
●
●
●

Identify agencies and their responsibilities in waste management in areas
beyond the local authorities' purview.
Allocate funds to upgrade sewage treatment facilities.
Relocate squatters.
Implement 3R approaches (Reduce, Reuse and Recycle).
Increase enforcement in river reserves.

Identifying the issues.
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PRICELESS!

●

Reduced water consumption not
only means the society has to use
less money for water supply, but
also translates into a reduced
pressure on the environment.

But can consumers afford to pay
more? Will increased water tariffs not
constitute a heavy burden on lowincome families?

FEASIBILITY STUDY

Consumers in Malaysia do not pay the full costs through water bills.

W

ater is essential for all forms of
life. It is priceless. Rain is a gift
from nature and rainwater is provided
for all, free of charge. But piped water
is not free and irrigation water also
comes at a price.

COSTS
The obvious costs relate to:
●
●

●

building of reservoirs to store water
treating water to make it clean and
safe to drink
transporting water to the tap or to
the fields.

Indirect costs are not so obvious, but
include:
● conservation of water catchment
areas
● reducing water pollution upstream
of water intakes as well as
downstream (for environmental
protection)
The water tariffs that we, as
consumers, pay only partly reflects
these costs. But the costs are paid for
anyhow. In fact, the federal and state
governments subsidise water, directly
or indirectly, and the water tariffs do
not fully cover the costs of providing
clean piped water - not to speak of
8 • IRBM

wastewater treatment or irrigation
water.

WHY PAY MORE?
Since water is a basic need, why
should we pay more? In the end the
public pays anyhow, so does it matter
that consumers pay less than the full
costs through tariffs?
Economists point out that it does
indeed make a difference. There are
good reasons for paying the costs of
water directly because subsidies
nearly always lead to inefficient use of
resources.
● It is only fair that users who use
more also pay more. If costs are
paid indirectly through taxes, then
users with high consumption are
subsidised by other tax payers.
● Appropriate pricing increases the
incentive to save. Individuals will
consume more wisely when
wasteful use is felt in their pockets.
Many countries chose to charge
consumers the full cost of water (or
at least the operational costs)
because this reduces wastage.
● When the governments don’t need
to support water prices, they can
channel more funds other
expenditure such as providing better
healthcare services, schools etc.

The IRBM Project has looked at the
feasibility of introducing a raw water
charge in Selangor. In their study, PE
Research found that about two-thirds
of the households only pay the
minimum water bill of RM5 per month.
On average, the bottom 40% income
group pays less than 1% of their
income for water supply. Without
doubt the current tariff structure
protects consumers with modest
consumption. For the average
consumer, the figure is about 0.37%.
Water is therefore not a big burden to
households.
For most industries, the cost of
water supply is also relatively small,
but experience elsewhere suggests
that an increase in tariffs can lead to
substantial savings. A recent study by
the Organisation for Economic
Cooperation and Development
(OECD) also found that the water
charges in Malaysia are very low
compared to those of developed
countries, even after adjustment in
terms of the costs and purchasing
power of the local situation.
More affluent consumers are now
willing to pay the high cost of bottled
water, which is comparable to the
price of petrol. Imported spring water
costs even many times more. In
contrast, consumers in Selangor only
pay 0.057 cents per litre of piped
water.
Considering that we are paying
so little for water, it should not be a
big problem to increase prices in
order to encourage more efficient use
and conservation of water resources.
The money used for water subsidies
could be put to better use.
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PRICING OF WATER -

THE CASE OF DENMARK
L

ike Malaysia, Denmark is well
endowed with water. In contrast
to Malaysia, nearly all water
supply in Denmark is from
groundwater. Traditionally, very
little treatment of groundwater is
necessary, but groundwater
pollution is a concern, and many
shallow boreholes have been
closed. Denmark is also
concerned about the quality of
surface waters, and there have
been massive investments in
wastewater treatment in recent
years.

FULL COST RECOVERY
The costs of water supply and
wastewater treatment is borne
entirely by the users. Full cost
recovery has been the tradition for
many years. Water supply and
wastewater treatment is largely a
municipal
responsibility
in

Denmark, but the financial regulations
are such that the consumers pay fully
for investments as well as for
operation and maintenance.

GREEN TAXES
On top of the direct costs, Danes
also pay green taxes on water.
These taxes are levied on water
supply as well as on wastewater
and are usually collected by the
municipalities on the same bill. The
aim of the green taxes are two-fold:
(1) to reduce consumption of a
scarce resource and (2) to move
part of the tax burden from income
tax to indirect taxes (Danes also
pay high income taxes). The
introduction of the green taxes have
been gradual, and at the same time
the government has given
compensation to low-income
groups. A further 25% VAT (value
added tax) is added on top of the

The price of water in Denmark
RM 22.46 per m3
water supply
16%
wastewater
treament 37%

tax and VAT
47%

bill, just like all other goods and
services in Denmark.
The normal practice is to use
flat rates for both water supply and
wastewater. In most cases, the
readings of the water supply meter
is used for charging wastewater
too. Only a few industries pay
wastewater charges related to the
actual treatment costs for specific
pollution loads.

IMPACT
The result is, not surprisingly, very
high rates - consumers typically pay
more than RM22 per m3.
So what has the impact
been? During the last ten years,
the cost of water has increased
2.5 times and during the same
period the consumption by
private households fell 25%. The
average per capita consumption
is now 125 litres per day. The
substantial
reduction
in
consumption means that pressure
on the groundwater resources has
been reduced.
It also means that the sewerage
treatment plants are better able to
cope with the loads and investments
in the water sector have been less
than they would otherwise have
been.
The tax on piped water is
collected as a raw water charge
and this gives the water supplier
an added incentive to reduce
waste
and
leakage.
In
Copenhagen, leakage is now
down to 1-2%, even though many
of the pipes are old.
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MONITORING FOR IRBM

R

eliable and relevant information is
essential in management. For good
management of a river basin it is
important to have good information on
the water resources and on water
quality.
The water quality of a river not
only tells us whether the water can be
used as a source of water supply, it also
tells us something about the state of the
environment as a whole. Nearly all
pollution originates from activities on
land. A hydrologist will also tell you
that the flow regime reflects the nature
of the watershed and the land use.
Information on the water in the river
therefore reflects the environment of the
entire basin.
In the Sg. Selangor basin there are
already
extensive
monitoring
programmes run by various
government agencies and the water

10 • IRBM

The DID monitoring station at Rantau Panjang. Water levels are measured automatically
and can be seen on the internet (http://infobanjir.moa.my/TREND/SEL06_09.htm). Flow
is measured manually to establish the rating curve, which gives the relation between flow
and water level for the particular station. When the rating curve is known, flow can be
calculated from measurement of the water level (which is much easier).

concessionaire. But are these sufficient?
Do they overlap, or are there other
reasons for modifying or supplementing
the networks?
In order to answer these questions,
the IRBM project has, in close
cooperation with LUAS and other
partners, undertaken a study of the
existing networks and assessed the
information needs for IRBM.

INFORMATION NEEDS FOR IRBM
Collecting and managing data is costly.
Before one designs a monitoring
programme, it is important to critically
access the needs.

If you operate a water treatment
plant, it is necessary to be able to adjust
the treatment process immediately if the
water quality changes. In case of severe
pollution, it may even be necessary to
stop the water intake pumps. The
operator therefore needs very frequent
data of the critical parameters.
On the other hand, if you are a
policy maker, you will be more
interested in the overall condition of the
river and any long-term trends in its
water quality. For this purpose it is
sufficient to look at an annual report
based on monthly water samples.
Excessive detailed information will not
only be costly, but may even be
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confusing.
Based on such considerations, the
consultant for the study, ERE
Consulting, identified five monitoring
objectives for river basin management,
namely to get information on:
● Environmental sensitive areas such
as the water intakes and the firefly
habitats
● The river basin as a whole
● The outlets of individual sub-basins
● The impacts of major pollution
sources such as urban and industrial
areas
● Special issues, such as the residual
flow downstream of the Batang
Berjuntai barrage

EXISTING NETWORKS
IN SG. SELANGOR
Much of this information is already
collected, particularly by DID, ASMA
(for DOE) and the water
concessionaires. DID has 2 water level
stations in the basin that are part of the
national hydrological network, several
on-line flood monitoring stations and a
number of rainfall stations. ASMA takes

water samples six times annually at
nine stations and analyses them for 30
parameters. In addition, ASMA has an
online monitoring station at Kg.
Kuantan that monitors dissolved
oxygen,
turbidity,
ammoniacal
nitrogen, pH, temperature and
conductivity. Puncak Niaga has similar
online stations at the water intakes at its
six treatment plants. In addition, it takes
monthly samples. Gunung-Ganang
Corporation runs 3 online stations
established in connection with the
construction of the Selangor Dam.
Online stations have the
advantage of providing data quickly,
but unfortunately sensors are only
available for the parameters mentioned
above. Important pollution parameters
such as the biological oxygen demand
(BOD) can therefore only be measured
from water samples analysed in the
laboratory. This takes time and is
relatively costly.

RECOMMENDED NETWORK
The study recommended that about
10 new water sampling stations be

gradually
added
to
the
ASMA/DOE network to give more
information on sub-basins. In view
of the environmental importance of
the residual flow in the lower
reaches, which is important for the
firefly
habitats,
it
was
recommended to establish an online flow monitoring station at the
Batang Berjuntai barrage. It also
recommended systematic biological
monitoring of the fireflies and their
habitat.
Monitoring networks are costly
to maintain. It is therefore
important to optimise the use of
resources through inter-agency
cooperation and exchange of
information. As for LUAS, the
consultant advocated that the focus
should be on utilisation and
interpretation of data. Priority
should be given to strengthening
existing monitoring networks rather
than establishing new ones. If this
was insufficient for some reason, it
was recommended to let private
contractors conduct any additional
sampling and monitoring.

Testing the water.
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SUNGAI SELANGOR SUB-BASINS
Sg. Selangor is the source of 70% of the water supply for Selangor and Kuala Lumpur. The basin covers a vast area - about
2000 km2 - starting from the Titiwangsa Range and the river meanders through three districts; Hulu Selangor, Gombak and
Kuala Selangor before it reaches the sea. The basin faces multitude of challenges to provide adequate clean water for human
consumption and to maintain its biodiversity including the magnificent fireflies at Kg. Kuantan, Kuala Selangor.

The Sungai Selangor basin is divided into ten sub-basins based on the topography of the landscape. The Tanjung Karang Sub-basin is mostly
peat swamp and the delineation of this sub-basin is uncertain. The main river falls into three parts, sectioned at the water intake points in Rasa
and Batang Berjuntai. Only the Kuala Selangor sub-basin is located downstream of the intakes.
With the exception of the Rawang sub-basin, which is divided between Gombak and Hulu Selangor, most of the sub-basins fall largely within
one administrative district.

CONTACT DETAILS :

FEDERAL COMPONENT
Department of Irrigation and Drainage
Assistant Director (River Engineering) :
Ir Hj Md Khairi
Tel : 03-2617 5765 Fax : 03-2691 3915

SELANGOR COMPONENT
LEMBAGA URUS
AIR SELANGOR (LUAS)

LUAS (Lembaga Urus Air Selangor)
Principal Assistant Director :
Ir Mohd. Said bin Dikon
Tel : 03-5511 1800 Fax : 03-5510 1800

KEDAH COMPONENT
Kedah State Economic Planning Unit (UPEN Kedah)
Assistant Director :
Mohamad Subhi bin Abdullah
Tel : 04-700 7095 Fax : 04-733 0908
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Department of Irrigation and Drainage (Kedah)
Assistant Principal Director :
Ir. Mohd Razali bin Husain
Tel : 04-733 3433 Fax : 04-731 4011

CONSULTANT
Chief Technical Adviser :
Bo Christensen
Mobile : 012-277 1326
E-mail : bochr@tm.net.my
Assistant CTA :
Joanna Tang
Mobile : 012-2929 470
E-mail : jotsh@tm.net.my

