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Geographic Features and City Formation
Most of the plains in Japan are alluvial plains and many cities are formed 
over these alluvial plains.

Tokyo area 

（The Kanto Plain）

Chukyo area

（The Noubi plain）

Alluvial plain

Alluvial plain

1



2－2

Flood Vulnerability

The relation of grounds and rivers level in Tokyo and London
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Flood damages

Transition of Ordinary asset damages and flooded area
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Precipitation change (1)

Recent changes in heavy rain frequency based on AMeDAS data 
by Japan Meteorological Agency 
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Number of downpour occurrences with 50mm rainfall per hour or larger
Total number of occurrences per year (Based on data from about 1,300 locations of AMeDAS stations nationwide)

Number of 
occurrences/Year

Number of downpour occurrences with 100 mm rainfall per hour or larger
Total number of occurrences per year (Based on data from about 1,300 locations of AMeDAS stations nationwide)

1976-1985
209 times 
on average

1986-1995
234 times on average

1996-2005
288 times 
on average

Number of 
occurrences /Year 1976-1985

2.2 times on 
average

1986-1995
2.2 times on 
average

1996-2005
4.7 times on 
average

Prepared by MLIT based on data by Japan Meteorological Agency

Precipitation change (2)
2004 Niigata and Fukushima Heavy Rainfall 

Recorded decade distribution of top 20 largest 
precipitation

(Observatories of Japan Meteorological Agency)

Most of the largest precipitation events in various areas 
in Japan were recorded after 1990.

Daily precipitation was the largest  amount of 
1.2 times (421mm) by then

1990～
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Precipitation distribution map

Levee breach (Kariyata River)
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Changes in Sea Surface Level 
and their influences 

Changes in sea surface  in 
Japan’s coastal areas

Change in the under sea surface 
area in Tokyo Bay in the case of  

rise of 0.59m

2.7 million people
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Tokyo Bay
Yokohama City-Chiba City

(Currently) (After sea level rise)
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Data:Road-related budget for fiscal 2007【MLIT Press Release (January, 2007) 】

Transition national budget concerning public works
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(Trillion Yen)

Basic plan for public investment
(Initial plan :430 trillion yen from fiscal 1991 to 2000)

The initial budgets decreased 
for 6 straight years.

Initial 
E

xtra budget

Ratios of the public works 
expense to the general 
account budgets (Initial)
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Worry ･ Uncertainty about the future is growing in minds of 
Japanese peoples

(Source) Prepared by National and Regional Planning Bureau of MLIT based on data from National Institute of Population and Social Security Research

【Long-term transition of the total population of Japan】

Coming of Depopulating Society
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(10,000 people)
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Year
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(1716-45)
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(1868)

71.99 
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(1945)
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126.93 million 

Peaked in Dec, 
2004(127.83 million )
About 1 in 5 persons is 
elderly.

121.14 million in 2025
About 1 in 4 persons 
is elderly.

100.59 million in 2050
About 1 in 3 persons 
is elderly.

Nationwide
(High estimation)
81.76 million

Nationwide
(Medium estimation)
64.14 million 
About 1 in 3 persons 
is elderly.

Nationwide
(Low estimation)
46.45 million

Adaptation Measures in Terms of Structure (1)

Implementation of dike inspections

Understanding of soil mechanics of embankment body by boring

Investigation of caves in storm surge barriers 
(Radar exploration of underground objects)

Water level of the river
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【Landside】Boring Machine
【Riverside】
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Adaptation Measures in Terms of Structure(2)

Utilization of multipurpose storage facilities

Normally At the time of 
flood

Kirigaoka retarding basin (Tsurumi River)
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Adaptation Measures in Terms of Land Use Revision
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Example of Restrictions under Ordinance (Nagoya City)

－Hazardous areas designation based on Building Standard Law －

−
N・P (+)1m 

or more

Rooms for 
human 

occupation must 
be on the 2nd or 
higher stories.

N・P (+)1m 
or more

Wooden 
buildings are 

prohibited

N･P (+) 4 m 
or more

DiagramStructural 
limitation

Floor height 
of 1st story
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Adaptation Measures in Terms of Damage Reduction Measures (1)

Flood Flow Control Using Second-line Banks

Route 346

Naruse R.→

Reduced 
Damage in 

Central 
Kashimadai

Town

Tohoku line

Sannoue
Discharge Canal

Area Affected by Flood in August 1986

Second-line Bank

Flooding

Flooding

←Yoshida R.

Segment 
in Service

Effect of the Completion of Second-line Bank

The construction of second-line bank in this district is promoted combined with a road project (bypass construction).
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Adaptation Measures in Terms of Damage Reduction Measures (2)

Implementation of required information offer for safe evacuation such as 
preparation and publication of hazard maps

Preparation of Flood 
Hazard Map

Preparation and 
publication of flood 
hazard maps based 
on the area where 
flood is expected.

Improvement and 
maintenance of 
observation equipment 
such as rain gauges, 
surveillance cameras, 
etc.

An example of a hazard map (Kurume City)

Evacuation 
direction Evacuation 

center

Rain gauge Surveillance camera

Water level gauge

Relay 
station

Regional 
Development Bureau

and Municipalities

Improvement and 
Maintenance  of 

Information offer System
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For Safe and Secure Local Communities 
against Natural Disasters

Social Capital
People can rely on and 

help each other.

Knowledge
People have 

sufficient knowledge 
concerning natural 

disasters on a routine 
basis.

Information 
System

Necessary information 
can be obtained when 

necessary.

Resistance capacity / 
Restoration capability

Resistance capacity 
enlarged and they are 
capable of restoration.
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Four basic elements for safe and secure local communities

Management Cycle of Activities of Disaster 
Prevention Organizations

PDCA Management Cycle related to Activities of Disaster Prevention Organizations 

Do

Action

CheckPlan

Knowledge・・・People should have sufficient knowledge about natural disasters.
Understanding and Indexing of Achievement Status 
for Safe and Secure Local Community

Management
Cycle
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Local Disaster Prevention Capability and Disaster Damage 
Occurrences

September 17, 2007 Frontal heavy rain (Yoneshiro River)

The previous second largest 
rainfall

The previous highest water level

Those houses 
were located 
outside the 
flooded area 
and suffered no 
damage.

Most of the flooded
Area is arable land.

2007

2007（ 8.07m）
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Illustration of the 
flooded areas （ ：Flooded area）

Average rainfall of upstream basin in Futatui (Yoneshiro River)

Am
ount of rainfall

for 24 hours (U
nit:m

m
)

Futatsui
(Yoneshiro River)

Designated water level
3.50m

Warning water 
level 4.50m

The planned water level  7.385m

July, 1972 
The previous highest water level  7.96m

August, 1947 
The highest water level
6.85mDanger of flooding water level  5.9m

Examples of Support Activities by NILIM for Improvement of Disaster 
Prevention Capabilities of Local Communities (1)

Support for planning Small and Medium-Sized Companies BCP（Business Continuity Plan）

Procedure of BCP preparation support

A scene from a planning 
meeting

【 Members of the skull sessionMembers of the skull session 】
Chamber of Commerce, Representative Company, 
Offices of municipalities and prefectures, Regional work 
offices of MLIT, NILIM, etc

Opinion exchange about 
common items / 
Consensus building
・Damage anticipation
・Mutual assistance 

activities, etc

Opinion collection, 
Training and 
Checking

Improvement of business 
and planning

BCP planning 
by each 
company

:Exchange of opinions and their review
at skull sessions
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A
B

Examples of Support Activities by NILIM for Improvement of Disaster 
Prevention Capabilities of Local Communities (2)

Development of the animated hazard map and cooperation with local communities

(Person A’s house)

(Person B’s
house)

Evacuation 
place

AB

Evacuation route (Person A)

Evacuation route
(Person B)

A

B

A

B

Starting of 
animation

Starting of evacuation as 
inundation area expands

Entry of  a person’s house, his or her evacuation place and 
evacuation route.

39 minutes later aprox. 42 minutes later aprox.

Person B 
was 
caught in 
the 
tsunami 
wave.

Person A
safely 
reached 
the 
evacuation 
place.
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Conclusion
1) Japan has many cities over alluvial plains and vulnerable 

structure to flooding.

2) Because of global warming, extreme precipitation in Japan 
is expected to increase.

3) As adaptation measures, improvement and development of 
structures are important but have limitations.  So it is 
necessary to improve damage reduction capability of local 
communities against flooding.

4) National Institute for Land and Infrastructure Management 
has implemented researches for various technical tasks.  
We take it important for local communities to make efforts 
especially to improve their damage reduction capabilities 
from now on.
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COUNTRY REPORT OF INDIA

INTEGRATED WATER RESOURCE MANAGEMENT
ADAPTING TO THE GLOBAL CLIMATE CHANGE

Executive Summary

Urbanization in India is taking place in a rapid manner. Out of the total
population of 1027 million as per 2001 census, the urban population was about
285 million, or 27.8% of the total population living in 5161 towns.

The most difficult challenges will be faced by the developing countries,
particularly in the field of water. Development and management is needed in
view of mismatch between natural availability and demand. This is especially
important for countries of the south in view of the climatic-hydrologic
considerations. Water resources development. has, therefore, been given
importance in India from times immemorial. However, very serious challenges
emerge in the context of massive development needed in the context of
increasing population and high economic growth required for development.

Far reaching and rapid socio-economic and environmental changes will
take place as India commits to come in the mainstream of human endeavor, as
postulated in the Tenth Five Year Plan. Focusing on water, a revolution will be
required in the concepts, policies, technology, planning, management and
institutions to meet the futures challenges.

A National Program of Flood Management was launched and reasonable
degree of flood protection has been provided to an area of 14.374 mha by
March 1993 out of the total area of 32 mha, which is estimated to be
protectable. A variety of programs for watershed management have been
undertaken. Integrated land-water development has been undertaken through
Canal Command Area Development. Procedures for environmental
conservation have been established and several Acts have been passed in this
context. An integrated development of water has been attempted and a
National Water Policy (NWP) has been formulated.

There is however another side of the picture also. India has not been able
to provide even drinking water facilities to the world's largest group of people,
be it in. terms of numbers or percentage of population. The irrigation
performance is one of the poorest in the world in terms of agricultural yields or
agricultural productivity. Large scale water withdrawals from rivers and polluted
inflows have turned several rivers over large stretches into open gutters. There
is increasing problem of ground water over exploitation and pollution in many
areas. Floods and drought over large parts of the country are perennial
phenomenon.



India has very for to go. With a per capita GNP of about $500, it is one of
the poorest countries and home to world's largest population of the poorest of
the poor. Rapid advances in all spheres have to take place, management of
water being a prominent one. Drinking water and sanitary facilities have to be
provided to the vast mass of rural and urban population. Reliable, timely and
adequate water supply has to be provided for modernizing the agricultural
activities. There is going to be a very serious pressure on resources and
problem of environmental degradation as the consequent large-scale
transformation of the hydrological cycle is undertaken. Serious problem of
pollution from point and non-point sources will follow as economic development
takes place. Conflicts are bound to arise between states and sectors as
perceptions and demands very.

Yet, there is little perception of the stupendous challenge and even less
capability or commitment to undertake the revolutionary changes. The socio
political milieu is daunting in its impedance to the accomplishment of the task.
Some of the activities of the Government to meet the futures challenge may by
examined in this context.



1.Organisation data

(1) Name of Organization Central Public Health & Environmental
Engineering Organization (CPHEEO),
Ministry of Urban Development, Govt. of
India

(2) Summary of Organization :-

CPHEEO is a technical wing of the Ministry of Urban Development.
CPHHEO assists Ministry in formulation of policies and programmes in
urban Water Supply & Sanitation Sector and advises the Ministry on
technical matters. The Govt. of India has launched a reform linked
programme of Jawaharlal Nehru National Urban Renewal Mission
( JNNURM) for creating urban infrastructure facilities including water
supply and sanitation in all 5161 towns/cities in the country with a
budgetary provision of 1,00,000 crore to be implemented over period of
7 years ie., from 2005-2012.

(3) Organization Chart

Organizational chart indicating my position is enclosed at Annexure-It.

(4) Organization's Position in Government

CPHEEO is a advisory body in the Ministry of Urban Development,
Govt. of India. I assist the Ministry on technical matters in the field of
Water supply & Sanitation.

2.Personal Data

(1) Recent Work

I have assisted Ministry in framing the guidelines for JNNURM. I have
appraised about 200 nos. of water supply, sewerage, solid waste
management, and storm water management projects posed by the
various State Govts. under the Centrally sponsored programme viz.,
Accelerated Urban Water Supply Programme, JNNURM and under the
External Funding during the lat 3 years. I have monitored the schemes
implemented under the Central progarmme. I have served as a member
in the Expert Committee constituted for the preparation of Manual on
Municipal Solid Waste Management. I advise State Govts/ULBs on
technical matters time to time and frame reply to the Parliament
questions, VIP references etc and attend various meetings in different
Ministries.



(2) Contact Address

Office address:- CPHEEO, Ministry of Urban Development,
654- A wing, Nirman Bhawan,
New Delhi -110011

Phone number:- 91-11-23062418 IMobile No. 09818477087
Fax number :- 91-11-23062559
email address:mdheen@sify.com



COUNTRY REPORT OF INDIA

3. INTEGRATED WATER RESOURCE MANAGEMENT
ADAPTING TO THE GLOBAL CLIMATE CHANGE

(i) Current Situation and Problem

A. Population and Urbanisation

Urbanization in India is taking place in a rapid manner. Out of the total
population of 1027 million as per 2001 census, the urban population was about
285 million, or 27.8% of the total population living in 5161 towns. Of the 5161
urban agglomerations and other towns, the 35 metropolitan cities contained
about 37% of the total urban population. The rate of urban population growth in
the country is still very high as compared to developed countries, and the large
cities in the country are becoming larger due to accretion of population to these
cities. On the assumption that the urban population would continue to grow at
a rate of about 3.1% per year in the next few decades, the urban population is
expected to increase to an estimated 550 million by 2021 and the level of
urbanization at that time will be about 41%.

B. Water Availability and Demand in India

India roughly accounts for about 2.5% of the World's land mass, 4.5% of
the World's fresh water resources and 16% of the World's Population. Due to
increase in population, the total annual renewable fresh water available has
reduced from 5177 cubic metres per person per year in 1951 to 1820 cubic
metres per person per year in 2001. It has been assessed that the per capita
average annual fresh water availability may be reduced to 1341 cubic metres
per person per year by 2025 and 1140 cubic metres per person per year by
2050. Any situation of water availability of less than 1000 cubic meters per
person per year is considered as scarcity condition. Though India may not be
water scarce country, based on the national average, but due to vagaries of
rainfall and drought conditions in some parts of the country, there may be water
scarcity conditions prevailing in such areas.



According to the assessment made by Ministry of Water Resources, the
total water requirement of .the country for various uses, such as irrigation,
drinking, industry, power, navigation, ecology including evaporation losses
would be :-

694 Km3 in the year 2010,
784 Km3in 2025 and
973 Km3in the year 2050.

Against this, the total utilizable water (surface and ground water
availability) will be 996 Km3 upto the year 2050. As such, overall, in India there
may not be any water shortage upto the year 2050. However, due to regional
imbalances prevailing in different parts of the country, it is likely that water
shortage may be felt in some regions of the country. As such, efforts should be
made for effective and efficient water management so as to satisfy the various
sector needs in the years to come.

Moreover, the quantum of water required for domestic needs of urban
and rural areas is estimated to go up from about 42 Km3 (5% of the total water
demand for all uses) at present to 90 Km3 in the year 2050 (9% of the total
water demand for all uses). When compared to demand of water for irrigation,
which is about 80% of the total demand for all uses, the requirement of water
for domestic use is very small and hence as per National Water Policy
adequate priority should be given for allocation of water drinking needs.

C. Current state Development of Water Resource Management
in India

With the attainment of Independence in 1947, highest emphasis was laid
on water resources development and impressive achievements like Bhakra
Dam, just to name one, followed. Highest level of technological capability was
achieved by indigenous self-sustained efforts.

The developments have slackened of late of several reasons, but even
then impressive developments have taken place. Extensive surface and
groundwater development has been undertaken and the irrigated area potential
of 22.6 mha in 1951 ha been increased to 99.76 mha by 2001 end, making
India the leader in irrigated area in the world. Many impressive large-scale
dams have been constructed for multipurpose development with the storage
potential of about 174 bcm, which. is about 10 percent of the total water
potential available in the country.

An important change from early 1960s was the development of tubewells
in the north region, mainly private, as power became available with the
construction of multipurpose dams in the area. Rapid development of tubewells
took place and by 1997, minor irrigation, in which tubewells are predominant,
covered an area of 56.60 mha against 32.96 mha irrigated by the traditional
canal irrigation.



A National Program of Flood Management was launched and reasonable
degree of flood protection has been provided to an area of 14.374 mha by
March 1993 out of the total area of 32 mha, which is estimated to be
protectable. A variety of programs for watershed management have been
undertaken. Integrated land-water development has been undertaken through
Canal Command Area Development. Procedures for environmental
conservation have been established and several Acts have been passed in this
context. An integrated development of water has been attempted and a
National Water Policy (NWP) has been formulated.

There is however another side of the picture also. India has not been able -
to provide even drinking water facilities to the world's largest group of people,
be it in terms of numbers or percentage of population. The irrigation
performance is one of the poorest in the world in terms of agricultural yields or
agricultural productivity. Large scale water withdrawals from rivers and polluted
inflows have turned several rivers over large stretches into open gutters. There
is increasing problem of ground water over exploitation and pollution in many
areas. Floods and drought over large parts of the country are perennial
phenomenon.

Another area of very serious concern is that of contaminated groundwater
and its implications on human health and economy. Groundwater is the major
source of rural water supply. However, it is well known that groundwater is
seriously polluted at several locations and is a health hazard. According to the
report to press by the rural development Ministry "water supplies to two lake
habitations contain dangerous levels of iron, arsenic, fluoride and nitrates.
Country-wide block surveys between 2000 and 2004 reveal that 31,000
habitations are fluoride-affected, 5,209 are arsenic affected, 23,495 salinity
affected, 13,958 nitrate-affected 1,11,201 iron-affected".

Arsenic pollution in Bangladesh and West Bengal is well known. However,
it is now feared that large areas of even the central region of the Ganga basin
may be seriously contaminated with arsenic. Besides the serious and disturbing
adverse health impacts, it may have serious implications for the economy..

D. Provision of Water Supply & Sanitation Facilities

At present about 90% of the urban population has got access to safe
water supply and 63% has got access to sewerage and sanitation facilities
respectively. The coverage figures indicate only the accessibility, whereas
adequacy and equitable distribution and per-capita provision of these basic
services may not be as per the prescribed norms in some cases. For instance,
the poor, particularly those living in slums and squatter settlements, are
generally deprived of these basic facilities.

The 2001 Census further indicates that, out of total 53.69 million urban
households, 36.86 million households are having tap water source, the
remaining households have water supply from other sources such as
handpumps, tubewells, etc. Out of 36.86 million households, 26.67 million
urban households are having tap water source within the premises, 8.08 million
near the premises and 2.09 million away from the premises (i.e., the source is
located at a distance of more than 100 metres from the premises).



E. Rain Water Harvesting:

Realizing the depleting ground water potential and deteriorating quality
due to contamination and pollution, the Central Ground Water Board (CGWB),
Ministry of Water Resources has brought out Model Ground Water Legislation
and circulated to all States for preparation of similar State Ground Water
Legislations and implementation. But so far, only a few States have brought out
su'ch legislation; but its implementation is not much encouraging so far. The
CGWB brought out information brochures in regard to Roof Top Rainwater
Harvesting and Artificial Recharge of ground water in order to increase the
ground water potential in various parts of the country.

F. UNACCOUNTED FOR WATER (NON REVENUE WATER)

Several pilot studies conducted in the country have shown water losses in
the distribution line to be the order of 20% to 50% of the total flow in the
system and maximum leakage caused in the house service connections. In
India, where water supply is by and large intermittent (supply hours ranging
from 3 hours to 10 hours), during non-supply hours when the system is not
under pressure, external pollution may get sucked into the system at the
points of leak causing health hazards.

There is need for systematic approach for reduction of wastage of water
through leaks and hence preventive maintenance should form an integral
part of O&M on a regular basis. If such measures are taken by the water
supply agencies, then there may not be any immediate need to take up
augmentation scheme and it will also help increase revenue to make the
system self-sufficient.

G. REUSE OF MUNICIPAL WASTEWA TER

A major catalyst for the evolution of wastewater reclamation, recycling and
reuse has been the need to provide alternative water sources to satisfy
water requirements for irrigation, industry and non-potable applications due
to unprecedented urban growth. Water shortages, particularly during the
periods of droughts, have necessitated stricter control measures on per-
capita water consumption and development of alternative water sources.
Such an attempt would result in waste reduction and reduction in pollution
load, which eventually helps maintain a healthy and eco-friendly
environment for better quality of life in the cities and towns.



It should be made mandatory in a phased manner so that large
industries and commercial establishments may meet at least 50 percent of
their non-potable water requirements from the reclaimed water. Similarly,
for irrigating crops, horticulture, watering public lawns/gardens, flushing of
sewers, fire-fighting etc. reclaimed water should only be used and to this
effect, there is a need for legislation or amendment in the municipal bye-
laws.

H.Natural disaster scene in the world

Between 1970 and 2000, natural disasters in the world killed at least three
million people and affected millions more. The average annual economic losses
due to disasters were eight times more than in previous decades. The losses in
the 1990s were more than US$ 400 billion.

Ninety percent of natural disasters and 95 percent of all deaths in such
disasters occur in developing countries. The average annual population
affected is highest in China (90 million), followed by India (56.6 million) and
Bangladesh (18.5 million). In November 1970, a cyclone claimed 500,000 lives
in Bangladesh.

I. Why is India classified as a disaster prone country?

India's size, geographical position, and the behaviour of the monsoon make it
one of the most disaster-prone countries in the world. The subcontinent is
highly vulnerable to droughts, floods, cyclones, and earthquakes, In addition,
the Himalayan region experiences landslides, avalanches, and bush fires.
However, volcanoes are uncommon in India, with just two active ones in the
Andamans.

The number of people affected in earthquakes, cyclones, and floods is the
highest, followed by those affected by droughts. The areas prone to different
types of natural disasters are as follows:

. Cyclones: The eastern coastline and the islands of Lakshadweep,
Andaman and Nicobar.

. Floods: The major river valleys such as those of the Ganga and the
Brahmaputra.

. Earthquakes: Fifty six percent of the land area.

. Droughts: Sixteen percent of land area spread over 16 states.

. Landslides: The Himalayan region and Western Ghats.

. Fires: Bihar, West Bengal, Orissa, and the North East.

Cyclones occur mainly in the Indian Ocean. They are violent tropical storms in
which strong winds move in a circular fashion. Hurricanes and typhoons are
violent storms with very strong winds experienced mainly in the western
Atlantic Ocean.



J. How do floods occur in India?

Floods are the result of the peculiar rainfall pattern in most of the country. Of
the totalannual rainfall,75 percent occursoverthree to four months.This leads
to a very heaveydischargefromthe rivers,whichfloods largeareas.

Off all the natural disasters that occur in India, the most frequent and
devastating are river floods. The Ganga-Brahmaputra-Meghna basin, which
carries 60 percent of the total river flow in India, is most susceptible to floods.
The rivers Brahamputra, Ganga, and their tributaries carry tons of debris and
water throughout the year, and during the monsoon the water flow exceeds the
capacity of the rivers, breaks the man-made ridges, and floods whole areas.
Hectares of land in the country are flood-prone. Every year, an average of 19
million hectares of land becomes flooded.

K. What is the impact of earthquakes in India?

The primary effect of an earthquake is the shaking and possible displacement
of the ground. This results in damage to buildings, roads, dams, pipelines, etc.,
and causes loss of life and property. The secondary effects include flooding
caused by subsidence of land, fires, epidemics, etc. Coastal areas could be hit
by earthquake-generated waves called tsunamis (see the section on tsunamis).

On an average, about 15,000 people are killed every year in earthquakes. They
destroy property and cause fires and floods. Earthquakes in the ocean create
giant waves and cause coastal or underwater landslides.

A severe earthquake with a magnitude of 6.9 on the Richter scale had
hit Gujarat with its epicenter 20km northeast of the town of Bhuj in Kutch. The
shock was felt in most parts of the country. The districts of Kutch, Bhavnagar,
Surendranagar, Rajkot, and the Ahmedabad districts were devastated.

It was the most severe earthquake in the last 50 years in India, with
20,000-30,000 dead, 150,000 inured, and 15.9 million affected. The total
economic loss was estimated at Rs. 225 billion.

Bhuj was the worst affected town with about 10,000 people killed.
Almost half of its structures has been leveled. Amazingly, its historic tower was
still standing. This was the case in other places too, with many old buildings
remaining intact, while new buildings had collapsed.

L. Tsunamis in India

Tsunami is a Japanese word meaning 'harbour wave'. A tsunami is not a tidal
wave and is not caused by winds or the gravitational pull of the Moon or the
Sun. Most tsunamis are caused by undersea earthquakes that set off waves in
water. A tsunami moves silently but rapidly across the ocean and when it hits
the coast, it unexpectedly rises as destructive high waves. These waves many
last just minutes, but can cause widespread devastation along the coast.



Most tsunamis occur in the Pacific Ocean. During the 1990s, 82
tsunamis occurred worldwide, many more than the historical average of 57 a
decide. They are relatively rare in the Indian Ocean but not unprecedented.

The tsunami that hit south East and South Asia on December 26, 2004,
was the biggest ever in history. It was triggered by a massive undersea
earthquake measuring nearly 9.0 on the Richter scale that occurred in
Sumatra. It moved with a speed of about 900 kmph and hit the Andaman and
Nicobar Islands barely an hour after the quake occurred.

Nearly 300,000 people died in this disaster and entire coastal villages
were wiped out in Thailand, Sri Lanka, and India. Car Nicobar, Cuddalore, and
Nagapattinam were the worst affected places in India. Thousands of people,
particularly fisherfolk, lost their homes and livelihoods. It is noteworthy that the
damage was less in those parts of the coast that had natural barriers like
mangroves and casuarinas trees.

2. Research and Study

A. Interlinking of Rivers in India

Of late, considerable emphasis has been laid on the subject. The Ministry of
Water Resources formulated a National Perspective Plan for water resources
development with the objective of transferring water from surplus basins to
water deficient basinslregions by Interlinking of Rivers, as early as 1980. The
National Perspective Plan has two main components, Le. the Himalayan Rivers
Development and Peninsular Rivers Development. Subsequently, a National
Water development Agency (NWDA) was set up as a society in 1982 to carry
out surveys and investigations and to prepare feasibility reports of the links
under the National Perspective Plan.

The studies revealed that the work is seriously deficient in engineering-
economic terms, more in the neglect of the environmental and political aspects.
It is unfortunate that even some basic engineering principles have been
violated while making the proposals and estimates. For example, the proposed
transfer from Brahmputra will raise serious problems of water logging and
flooding in view of interference with drainage in that area of heavy floods.
Second, interbasin transfer in Himalyan region is going to be very expensive,
which was the basis of classical Cotton-Cautley controversy about location of
the Upper Ganges Canal. It was found to be vastly true as the Ramganga-
Ganga link was designed by the author, which was accordingly proposed to be
shifted as far downstream as possible, though it could not be implemented fro
certain reasons.

Third, large canals in Himalayan foothills suffer from the serious danger
of natural disasters on account of land slides and possibility of complete silting,
as was the experience of the Upper Ganges canal recently. Fourth, all
interbasin canals will have to be developed in full cutting and not in balanced
filling and cutting, as is the usual practice and as proposed currently. Thereby
the costs will be further increased substantially. It can be argued that
technology can deal with all these problems but it has to be noted that, then the
proposals will become economically infeasible. .



The group recommended that the proposed interlinking was not
warranted. It can be said that the river linking project is &labig dream of little
logic". The Parliamentary Agriculture Committee invited the views of the author
on the subject and it had to be stated that the subject has not been scientifically
studied and some of the proposals are preposterous. As per latest media
reports, the matter is being pursued (even through there may be second
thoughts by some influential members of the Government).

3. Policy & Practices

A. National Water Policy, 2002

The National Water Policy, 2002 has assigned overriding priority for
drinking water allocation in the planning and operation of systems. The
National Water Policy, inter alia, suggests the following:-

~ There should be a periodical reassessment of the ground water
potential on a scientific basis, taking into consideration the quality
of the water available and economic viability of its extraction.

~ Exploitation of ground water resources should be so regulated as
not to exceed the recharging possibilities, as also to ensure social
equity. The detrimental environmental consequences of over-
exploitation of ground water need to be effectively prevented by
the Central and State Governments. Ground water recharge
projects should be developed and implemented for improving both
the quality and availability of ground water resource.

~ Integrated and coordinated development of surface water and
ground water resources and their conjunctive use should be
envisaged right from the project planning stage and should form
an integral part of the project implementation.

~ Over exploitation of ground water should be avoided especially
near the coast to prevent ingress of seawater into sweet water
aquifers.

B. General policy on disaster management in India

In recent years, there has been a shift of focus from post-disaster management
to preparedness and mitigation. Forecasting and monitoring systems are now
in place for earthquakes, droughts, floods, and cyclones.

The draft National Policy on Disaster Management released in 2003, proposes
the following:

. A holistic, and proactive approach towards prevention, mitigation, and
prepared ness.



· Each ministry and department of the central and state governments
should set apart adequate funds for vulnerability reduction and
preparedness.

· Mitigation measures should be built into ongoing schemes and
programmes.

· Each project in a hazard-prone area should include mitigation measures
and vulnerability reduction.

· A national disaster management law should be enacted covering all the
existing mechanisms.

C. National Lake Conservation Plan (NLCP)

The National Lake Conservation Plan was initiated in 1994 for cleaning
important lakes with high levels of silting and pollution.

The 10thNational Fiver-year plan has appreciated the importance of the
National Lake Conservation Plan (NLCP) undertaken by Ministry of
Environment and Forest, Gol.

The objective of NLCP is to develop national level policies and actions
with focus on urban lakes. It envisages a comprehensive and holistic approach
for Lake Conservation. The socio-economic development of the people
dependent on the lake ecology shall also be fully integrated.

The programme includes the following:

~ Prevention of pollution from point and non-point sources
~ Catchment area treatment
~ Desilting and weed control
~ Research & Development studies on flora and fauna
~ Other lake specific activities such as integrated development approach,

including interface with human populations

Under NLCP, the Central and State Governments share the capital costs in the
ratio of 70:30.The scope of NLCP has been enlarged during the 10thPlan by
including the rural lakes in the programme. with corresponding increase in plan
outlay.

Initially ten lakes were identified for conservation under the NLCP - Ooty
(Karnataka), Kodikanal (Tamil Nadu), Powai (Mumbai), Dal (Jammu and
Kashmir), Sukhna (Chandigarh), Man Sagar (Rajasthan), Nainital (Uttaranchal),
Udaipur (Rajasthan, Rabindra Sagar (Thane, Maharashtra) and Hussain Sagar
(Hyderabad, Andhra Pradesh). Out of these 10 lakes work has been
completed on Powai Lake in Mumbai and Rabindra Sagar in Thane and work
has started on two lakes, namely, Ooty and Kodikanal. The progress regarding
other lakes is extremely slow because of delays in the finalization of detailed
projects reports (DPRs), tender procedure and award of contract. The
progress of the work on Dal Lake has been hampered by the delay in approval
of the DPR by the State Government.



D. TENTH FIVE YEAR PLAN TARGETS IN WATER SUPPLY &
SANIATAION:

For achieving 100%population coverage with drinking water supply facilities
and 75% with sewerage & sanitation facilities in the urban areas and solid
waste management facilities in 300 Class-I cities, the 10thPlan document has
indicated the following requirements of funds:

Water supply - Rs.28,240 crore
Sanitation - Rs.23, 157 crore
Solid Waste management - Rs.2. 322 crore
Total -Rs.53. 719 crore

In this background, there is an estimated deficit of RS.33, 960 crore
for the urban water supply and sanitation sector during the 10thPlan period.

E. Govt. of India Initiatives on Water Supply & sanitation

The Govt. of India stands committed to achieve the target of Millennium
Development and Johannesburg Summit Goals which requires India to half
by 2015 the proportion of the people who had no access to safe drinking water
and basic sanitation services.

Government of India frames broad policies in line with the international
decisions and its obligations viz. Millennium Development Goal (MDG) and
formulates various programmes to provide Central funding for augmenting
water supply sanitation services.

Govt. of India attaches top priority to sector reforms viz, institutional and
financial reforms including capacity building at water utility level to ensure
efficient management of water supply system in urban areas as per 2001
Census

Recognizing the need for financial handholding and radical reform in urban
infrastructural sector, particularly water supply & sanitation sector, Government
of India has launched two new programmes viz. Jawaharlal Nehru National
Urban Renewal Mission (JNNURM) and the Urban Infrastructure Development
Scheme for Small & Medium Towns (UIDSSMT) to implement reform oriented
schemes to augment drinking water supply and sanitation facilities in all the
5161 towns in the country.



F. Future Challenge

There are two concurrent dimensions of development, which have
particular relevance for the developing countries. While in the first instance,
immediate issues of water supply and sanitation, irrigation, hydroelectric
development and flood mitigation, and environmental conservation have to
be attended ~o and can be met, there is the very serious long term
challenge, which must also be conjunctively kept in view. This will require
constant study as sustainable development is a journey rather than an end.

India has very for to go. With a per capita GNP of about $500, it is one of
the poorest countries and home to world's largest population of the poorest
of the poor. Rapid advances in all spheres have to take place, management
of water being a prominent one. Drinking water and sanitary facilities have
to be provided to the vast mass of rural and urban population. Reliable,
timely and adequate water supply has to be provided for modernizing the
agricultural activities. There is going to be a very serious pressure on
resources and problem of environmental degradation as the consequent
large-scale transformation of the hydrological cycle is undertaken. Serious
problem of pollution from point and non-point sources will follow as
economic development takes place. Conflicts are bound to arise between
states and sectors as perceptions and demands very.

Yet, there is little perception of the stupendous challenge and even less
capability or commitment to undertake the revolutionary changes. The socio
political milieu is daunting in its impedance to the accomplishment of the
task. Some of the activities of the Government to meet the futures challenge
may by examined in this context.
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1. Name, Roles and Responsibilities of Organization 
 

Sewerage Services Department, Ministry of Energy, Water and Communication 
Malaysia. 
Roles : 

i. To plan, regulate and enforce all rules and regulations 
ii. To facilitate the implementation of a suitable and modern sewerage system 
iii. To nurture the development of local sewerage in terms of competitiveness, 

technology innovation and application 
iv. To protect the consumers interest by ensuring excellent services at and 

affordable cost 
v. To ensure that the privatization project is implemented successfully and 

satisfactorily 
vi. To assist in the growth of the national economy through the development of a 

modern sewerage sector that protects the water resources and the environment. 
 
      Responsibilities : 

i. Physical development programme 
ii. Approval of plans and certified of fitness 
iii. Licensing and enforcement 
iv. Monitoring the privatised sewerage services 
v. Development of sewerage standard and guidelines 
vi. Registration of sewerage system and product 

 
2. Background and Overview of Sewerage Issues Over Last 10 years 

- sewerage services Act 1993 
- sewerage services Department as a Regulatory Body took place 1994 
- federalization of sewerage services and concession agreement with IWK 
- Tariff  OPEX and CAPEX 
 

3. Federal Development Fund for Sewerage Sector and Capex Investment 
- Long Term Sewerage Development Plan 
 

4. Conflicts Resolution - Social, Economic and Enviroment. 
- create awareness and campaign to the public 
- tariff, affordability and willingness to pay 
- enforcement of the current /exisiting Enviroment Regulation 



  
5. Profile of Sewerage Coverage in Peninsular Malaysia, Status of Public Sewage Treatment 

Plant and Status of Rivers in the Country. 
 
6. Evolution of Sewerage Technology, Market Analysis and Local R & D. 

- evolution of sewerage treatment technology over the years in Malaysia 
- control of equipment and products ~ process equipments & non-process product 
- equipment asset statistics 
- R & D ~ long term planning, competitiveness market driven .. 
 

7. Sewerage Development Quality System  
- establishing monitoring indicators 
- key performance indicators (KPI) 
- set policies 
- guidelines and standardization 
- enforcement 
 

8. The Way Forward in Managing the Water Demand and Sewage Generation  
- a holistic approach to manage water demand and sewage generation. 
 

9. Integrated River Basin Management 
- river corridor management plan 
- flood mitigation plan 
- environment management plan 
- water resources management plan 
 

10. The Way Forward in Managing the Urban Water Cycle 
~ Water Supply  and Sewerage Integration 

- legislative reforms 
- regulalatory reforms 
- sectorial regulatory reforms 

 
11. The Way Forward – Possible Solution 

- Government and Private Sector jointly delivering infrastructure or services 
  

 
 
 
 
WAN ABD RAHIM WAN ABDULLAH 
DIRECTOR 
REGULATORY DIVISION 
SEWERAGE SERVICES DEPARTMENT 
MINISTRY OF ENERGY, WATER AND CUMMUNICATIONS 
MALAYSIA. 
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1. NAME OF APPLICANT/COUNTRY 
 

 
 
I. 

Name of Applicant   
Country        
Designation 
Organization 

:
:
:
:

WAN ABD. RAHIM WAN ABDULLAH 
MALAYSIA 
DIRECTOR 
SEWERAGE SERVICES DEPARTMENT, MALAYSIA 
 

 
 
 
2.  NAME, ROLES AND RESPONSIBILITIES OF ORGANIZATION 
 
Sewerage Services Department, Ministry of Energy, Water and Communication , 
Malaysia 
 
2.1  Roles of Organization 
 
1) To plan, regulate and enforce all rules and regulations related to sewerage in 
accordance with the provisions given in the Sewerage Services Act 1993. 

 
2) To facilitate the implementation of a suitable and modern sewerage system 
for the whole country in compliance to established standards. 
 
3) To nurture the development of local sewerage industry in terms of 
competitiveness, technology innovation and application as well as human resources. 
 
4) To protect the consumer’s interest by ensuring excellent services at an 
affordable cost. 

 
5) To ensure that the privatisation project is implemented successfully and 
satisfactorily. 
 
6) To assist in the growth of the national economy through the development of a 
modern sewerage sector that protects the water resources and the environment. 
 

2.2    Responsibilities of Organization  
 
1) Physical Development Programme 

The Government has taken over the responsibility of funding and implementing 
public sewerage projects after it has taken control of the full equity in IWK in the year 
2000. Through SSD, Government has implemented a number of new sewerage 
projects and works relating to refurbishment and upgrading of sewerage facility by 
utilizing the development funding. 
 

2) Approval of Plans and Certificate of Fitness 
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The SSD also responsible for the approval of new sewerage system development 
and provides technical input to the Local Authorities in the process of issuing the 
Certificate of Fitness for Occupation for buildings by the Local Authorities. 
 

3) Licensing and Enforcement 
SSD is responsible for the supervision of all tasks related to the provision of 
sewerage services, issuing of sewerage services licenses and reviewing sewerage 
tariff. 
 

4) Monitoring the Privatised Sewerage Services 
The SSD has been entrusted by the Malaysian Government to regulate the provision 
of sewerage services by IWK under the privatization Concession awarded in the 
year 1993. 
 

5) Development of Sewerage Standards and Guidelines 
SSD is a SIRIM’s Standard Writing Organisation (SWO) on sewerage matters. With the 
regards, SSD has initiated the review of the Malaysian Code of Practice for the Planning, 
Design, Installation, Operation and Maintenance of Sewerage System (MS 1228: 1991) 
and development of a number of standards and guidelines for sewerage works as follows: 
 
a. Restructuring of MS 1228 : 1991 into four sections – Part 1: Planning for Sewerage 

Infrastructure, Part 2: Design, Part 3: Material, Construction and Installation & Part 4: 
Operation and Maintenance. 

 
b. New Standards – Malaysian Standard (Manhole Tops) 
c. Guidelines for Developers – Volume I: Sewerage Policy for New Development, Volume 

II: Sewerage Works Procedure, Volume III: Sewer Networks and Pump Stations, 
Volume IV: Sewage Treatment Plant and Volume V: Septic Tanks. 

 
6) Registration of Sewerage Systems and Products 

Under Part III Section 9 (c ) of Sewerage Services Act 1993, all sewerage systems 
and products to be used in the country must be registered with Sewerage Services 
Department (SSD).  All applications for the registration are processed by SSD and 
evaluated by Products Evaluation Committee to make decision on the application. 
Members of the committee comprises of SSD and IWK (the concessionaire 
contractor for sewerage system in Malaysia). The registration is valid for a period of 
3 years and must be applied for renewal six months before the expiry date. 
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3. ORGANISATION STRUCTURE 
 

STRUKTUR ORGANISASI JABATAN PERKHIDMATAN PEMBETUNGAN

KETUA PENGARAH
MOHD RIDHUAN BIN ISMAIL

JUSA ‘C’

OPERASI
( TIMBALAN KETUA PENGARAH )

(KOSONG ) J54

BAHAGIAN PEROLEHAN DAN 
REKABENT UK

BAHAGIAN PEMBANG UNAN 
PROJEK

BAHAGIAN
PERANCANGAN

BAHAGIAN PENYELIDIKAN 
DAN PIAWAIAN

Pem.Tadbir (P/O)
Norhafizanaw ati bt.

Naw aw i   N17

Pem. Tadbir (P/O)
Rasmon a bt.

Mohd Amin N17

Pem.Tadbir Renda h
Marza na No razlinda

N11

Pem.Tadbir R enda h
Zawyiah bt. Tuhit

N11

Pemandu
Rosni b. Mat Wazir

R3

PAR
Rosli b.Kecut

N1

PEN GARAH 
Jurutera (Aw am)

H j Ahmad N az ar i b. Md nor
J48

Pem. Tekn ik (A wa m)
(Kos ong)  

J 3 6

PA/KP
(  Che Asminah bt. Awang  ) N22 

PEN GARAH 
( Pegawai Tadbir dan Diplomatik )

(kos ong)  M48

PENGARAH
Jurutera (Aw am)

Alias B. Mohamed 
J48

Jurute ra
(Aw am)

(No rza rina Zaka ria)
J41

Juruuku r Ba han
Muhamm ad Ha rith

Mohd Yunos
J41

Juruuku r Bahan
(Koson g)

J41

Jurute ra
(Elektrikal)
(Kosong)

J41

Jurute ra
(Meka nikal)

Isfanizam bin Ismail 
J41

Pembantu Teknik
(Uku r Bah an)

Noo r Leda bt. De ram an
J29

Pembantu Teknik
(Mekanikal)

Adizan bin Ahmad
J29

Pembantu Teknik
(Meka nikal)
(Koson g) 

J29

Pembantu Teknik
(Elektrikal)

Malina bt. Abang
J29

Pembantu Tadbir (P/O)
Magdaline Enut AK

January Enju
N17

Pem bantu Ta dbir (P/O)

Asmaliza bt. Salleh
N17

Pembantu Teknik (Mekanikal)
(Kosong) J38

Juruteknik
(Koson g) J26

Juruteknik
Abdul Ghani b. Mat Daud

J22

Penolong Akau ntan
Nor Latifah Fakhu radzi

W32

Jurute ra (Aw am )

(Raja Ba haruddin Raja Mamat )
J44

Jurute ra (Awam)
Suraya Binti Dikar

Gred J44 

Jurute ra (Aw am)
(kosong )

J41

Jurute ra (Aw am)
(kosong )

J41

Jurute ra (Aw am)
(kosong )

J41

Jurute ra (Aw am)
Wan Ma hidin b.
Wan Shaf ei J41

Jurute ra (Aw am)

(Kosong)
J41 Akauntan

Siti Nazirah bt. Sha rir
Zaaba   W41

Pembantu Teknik (Awam)
(Koson g)

J36

Pem.Teknik (Aw am)
Sharifudden b.

Samin J29

Pem.Teknik (Aw am)
Siti Rahayu bt.Syed

Husin J29

Pem.Teknik
(Siti Berlianaton Binti

Ahmad Bag hda d J29

Penolong Akau ntan
Rohaida Abd Manaf

W27

Juruteknik
(Kosong) J26

Juruteknik
Azhari b. Abd. Jalil 

J22

Juruteknik
Amiruddin b.Bain 

J22

Juruteknik
(Koson g) 

J22

Juruteknik
(Kosong)

J22

Pembantu Akaunt an
(Koson g)

W17

Pembantu Aka untan

W17

Juruteknik
Roslinda bt.Ibrahim

J17

Juruteknik
(kosong )

J17

Juruteknik
Shamsul Asri b.No rdin

J17

Juruteknik
Md. Saha ril b. Seman

J17

Juruteknik
Norazah bt. 

Nasa ruddin J17

Pembantu Tadbir (P/O)
Mokhtar A hmad

N17

Jurute ra (Aw am)
Wan Zuhairah bt wan Ali

J44

Pem.Teknik (Aw am)
Sumaiyah bt.Hassa n

Basri J29

Pem. Teknik (Aw am)
Hazlan b. Baba

J29

Pembantu Ta dbir (P/O)
(Koson g) 

N17

Juruteknik
Mohd Subky b.

Said J17

Juruteknik
(kosong )

J17

Juruteknik
(Mas R uddin b. Mo hd 

Nazir) J17

Juruteknik
Zubaidah Bibi bt.
Abdul Kadir J17

Pembantu Tadbir (P/O)
(Sazali bin Abd. Hamid )

N22

PERANCANGAN DAN PEMBANGUNAN 
( TIMBALAN KETUA PENGARAH )
HJ MOHD AKHIR B, MD JIWA J54

Jurute ra (Aw am )
(kosong )

J41

Jurute ra (Aw am )
(kosong )

J41

Jurute ra (Aw am )
Mohd H atim Ahmad

J41

Pem. Teknik (Aw am)
(Kosong) 

J38

Juruteknik
Norlaili  bt. Sharoni

J17

Juruteknik
Mohd Zakiman b.Ya

J17

PA/TKP (O)

N ur Hazliza bt. Sa’adim
N17 

BAHAGI AN KAWALSELIA

PEN GARAH
Jurutera (Awam)

Ir Huzaini Huss ain J48

PEN GARAH
Jurutera (Aw am)

Wan A bd. Rahim b. Wan A bdul lah J 48

Jur uter a (M/E)
Wan Zuhair ah bt.W.Ali

J41

Jurute ra (Awam )
Iw an Nazri No rdin

J41 

Pembantu Teknik (Aw am)
(Kosong) J38

BAHAGIAN PENGUATKUAS A,
PELESENAN DAN KADAR

Jurute ra (Aw am )

Mustafa Kamal bin
Yed J41

Jurute ra (Aw am )

Zanurin R auf bin
Abdul Rashid J41

Jurute ra (Aw am ) 

Nurazimah Binti Ramlan 
J41

PENGARAH
Jurutera (Awam)

Ahmad R ozian B. Othman  J 52

Juruteknik
Anhoneytia ra b.

Gaga J17

Pem. Tadbir (P/O)

Jonah Tiun
N17

Pem.Teknik (Aw am)
(D R oge r b. Uk un )

J29

Pembantu Teknik (Aw am)
(Kosong) 

J36

BAHAGIAN IMPLIMENTASI PROJEK
PENGARAH

(KOSONG) J54

PA/T KP(P&P)
(Kosong) 

(Kesetiausahaan) N17

SEKSYEN
KEJU RUTERA AN

PROJEK

SEKSYEN
KEJURUTERA AN

PROJEK

SEKSYEN
KEJURUTERA AN

PROJEK

SEKSYEN
KEJURUTERA AN

PROJEK

Ketua Penolong
Pengar ah

Jurute ra (Awam )

Baha rudin bin 
Mat No r J48

Ketua P enolong
Pengar ah

Jurute ra (Aw am )

(Kosong)
J48

Ketua P enolong
Pengar ah

( Juruuku r Bahan )

Zaiton binti Shaari
J48

Jurute ra (Aw am )

Mohd N aim bin 
Ibrahim J41

Jur uter a (Awam)
(kosong)

J41

Jurute ra (Aw am )

(kosong )
J41

Pem.Teknik Kanan
(Aw am)

(kosong )
J36

Pem.Teknik Kanan
(Aw am)

(kosong0
J36

Juruteknik
Rafiee Misnon

J17

Pembantu Ta dbir
(kosong )

N17

Juruteknik
(Koson g) J1 7

Pem. Tadbir
(Kosong)

N17

PA/TKP(P&P )

Hairunniz am bt. Mat Nasir
(Kesetiaus ahaan)N17

BAHAGIAN KHIDMAT 
PENGURUSAN

Penolong Pegawai Tadbir
Zuraini binti Hj. Zakaria 

N32

Penolong Pegaw ai Penerbitan
(Kosong)

N27

Pem. Tadbir (P/O)

Irene binti John
N17

Pem. Tadbir (Kewanga n)
(Kosong)

W17

Jurute ra
(Awam)

(Kosong) 
J41

=     Pegawai dipinjamkan ke Bhg. khidmat Pengurusan

=   Jawatan diisi oleh Pegawai Kontrak

=    Pegawai dipinjamkan ke jawatan J38 di Bhg Penyelidikan dan Piawaian

=  Pegawai dipinjamkan ke Cawangan Tengah

Jurute ra (Aw am ) 
(kosong ) 

J41

=  Pegawai dipinjamkan ke Kementerian Tenaga, Air dan Komunikasi

Pembantu Tadbir (P/O)

N17

Pem.Tadbir (P/O)

N17

Pembantu Tadbir
(P/O)

(Kama riah Ab oo Baka r)
N17

=   Pegawai dipinjamkan ke Bhg. Penyelidikan dan Piawaian

Ketua P enolong
Pengar ah

Jurute ra (Aw am )

Ir.Mohd Yusup b. 
Zahidin J48

Juruuku r Ba han

Rozaimah bt Che Pa 
J44

Jurute ra (Aw am )

Nurazimah binti Ramlan
J44

PEN GARAH
Juruukur Bahan

(KOSONG) 
J52

Jurutera (Aw am)
Syed Ahmad Fauzi Sy ed S al leh 

J48

Jurutera (M/E)
(Kosong) 

J48

Jurute ra
(Awam)

(Koson g)
J41

Pem. Tadbir (Kew anga n)
(Kosong)

W17

Pembantu Tadbir (P/O)

(kosong )
N17

Juruteknik
Wan Mohd Nainunis b.. 

Wan Md.Zain J17

Jurute ra (Awam )

J41

Pegawai Tadbir dan Diplomatik
(Koson g) 

M41
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Jurutera (Awam)

Hazmi bin Ramli
J44

Jurutera (Awam)
Hamzah bin Dahli

J41

Jurutera (Awam)
(kosong)

J41

Jurutera (Awam)
Arni Shahrina bt. Shaharum

J41

Pembantu Teknik (Awam)
(Kosong)

J36

Pem.Teknik (Awam)
Muhamad Azri

b. Ali Umar
J29

Pem.Teknik (Awam)
Johan Guntur

b. Jamil
J29

Pem.Teknik (Awam)
Khairul Adnan
b. Sulaiman 

J29

Pem.Teknik
(Awam)
(Kosong)

J29

Juruteknik
(Kosong) 

J22

Pembantu Tadbir (P/O)
(Kosong)

N22

Juruteknik
Chiew Seng Kok

J17

Juruteknik
Azhar b.Abdul Malik

J17

Juruteknik
Mohd Gazali b.

Mohd Ab.Kahar J17

Juruteknik
Mohd Faizul b.

Abdul Ghani J17

Pembantu Akauntan
(Kosong)

W17

Pembantu Tadbir (P/O)
Azizah bt.Md.Azib

N17

Pembantu Tadbir (P/O)
Nor Haziaty bt.Yaakop

N17

PAR
Mohd Sha’arie b. Abdul Malek

N1

Jurutera (Awam)
Kasri Abd. Ghani 

J44

Jurutera (Awam)
Fahmi bin Ngaliman

J41

Jurutera (Awam)
Muhd Gadaffi b. Hussin

J41

Jurutera (Awam)
Juliana bt. Abd. Jalil

J41

Pembantu Teknik (Awam)
(Kosong)

J36

Pem.Teknik (Awam)

Micheal Anak Akok
J29

Pem.Teknik (Awam)
Mohd Norhisham

b.Mohd Noor
J29

Pem.Teknik (Awam)

Nasurayani bt. Awang 
29

Pem.Teknik (Awam)
(Kosong) J29

Juruteknik
(Kosong) 

J22

Juruteknik
Ruslan b.Hassan

J17

Juruteknik
Rosli b.Md.Noor

J17

Juruteknik
Roslinda bt.
Ibrahim J17

Juruteknik
Mazni Alina bt.
Mohamad J17

Juruteknik
Najwa bt.Mohd. 

Husin J17

Juruteknik
Nordi b. Ab.
Rahman J17

Pembantu Tadbir (P/O)
Addly b. Abdul Karim

N22

Pembantu Akauntan
(Kosong) 

W17

Pembantu Tadbir (P/O)
Megat Sohaimi bin 
Megat Ahmad N17

Pembantu Tadbir (P/O)
Nor Siti Maya bt. Hasan

N17

Pembantu Tadbir (P/O)
N17

PAR
Sahrul Anuar b. Kamaruzaman

N1

KETUA PENGARAH
MOHD RIDHUAN BIN ISMAIL

JUSA ‘C’

PA/KP

(  Che Asminah bt. Awang ) 
N22 

Jurutera (Awam)
Wan Sallehuddin W Zakiuddin

J44

Jurutera (Awam)
(kosong) 

J41

Jurutera (Awam)
Mohd Johari Abd. Rashid 

J41

Jurutera (Awam)
(kosong) 

J41

Pembantu Teknik (Awam)
(Kosong)

J36

Pem.Teknik (Awam)
Suhaily bt. Saleh

J29

Pem.Teknik (Awam)
Mohd Naim b.
Ashaari J29

Pem.Teknik (Awam)
Md Arof b. Md Zain

J29

Pem.Teknik (Awam)
Norhasnani bt. Mohd 

J29

Pem. Teknik (Awam)
(Kosong) 

J29

Pem.Teknik (Awam)
(Kosong) 

J29

Juruteknik
(Kosong)

J22

Juruteknik
(Kosong) 

J22

Juruteknik
Tarmizi b.Osman

J17

Juruteknik
Rajanderan a/l

Ramakrishnan J17

Juruteknik
Norbaizura Radzali

GRED J17

Juruteknik
Rozi bt. Ramli

J17

Juruteknik
Azrol bin Ahmad

J17

Juruteknik
(Kosong)

J17

Pembantu Akauntan
Noorhayati bt. Omar

W17

Pembantu Tadbir (P/O)
S.Gunasundari a/p Sethan

N17

Pembantu Tadbir (P/O)
Mahazon bt. Mahmud

N17

Pembantu Tadbir (P/O)
Hamidah bt. Jaini

N17

Pem. Tadbir (P/O)
(Kosong)

N22

PAR
(Kosong) 

N1

Jurutera (Awam)
Wan Abdullah b. wan Omar

J44

Jurutera (Awam)
(kosong) 

J41

Jurutera (Awam)
(kosong)

J41 

Pembantu Teknik (Awam)
(Kosong) 

J36

Pem.Teknik (Awam)
Faridatul Asnah
Bt. Che Isa J29

Pem.Teknik (Awam)
Ahmad Azrul b.
Naimudin J29

Pem.Teknik (Awam)
Azani b.Ghazali

J29

Pem.Teknik (Awam)
(Kosong)

J29

Juruteknik
(Kosong) 

J22

Juruteknik
(kosong) 

J17

Juruteknik
Zakiah bt.Mamat

J17

Juruteknik
Tn. Soh b. Raja
Mahamud J17

Juruteknik
Zamzarina bt.

A. Jalil J17

Juruteknik
Mohd Zulhisham
b. Ab.Razak J17

Pembantu Tadbir (P/O)
Aminuddin b. Salleh

N22

Pembantu Akauntan
Saayah bt. Othman 

W17

Pembantu Tadbir (P/O)
Narias bt. Salim

NJ17

Pembantu Tadbir (P/O)
Mohd Afizan b. 

Omar N17

Pembantu Tadbir (P/O)
(Kosong) 

N17

PAR
Mohd Azam b. Bakar

N1

PENGARAH 
( Jurutera Awam )

Mohd Omar bin Mohd Haris 
J48

CAWANGAN TIMURCAWANGAN UTARA

PENGARAH
Jurutera (Awam )

Othman Bin  Abdullah
J48

CAWANGAN SELATAN

PENGARAH 
( Jurutera Awam )

Alias bin Idris
J48

CAWANGAN TENGAH

PENGARAH 
( Jurutera Awam )

Mohd Jalaluddin Sulaiman
J48

Juruteknik
Mohd Nazrul b. Ishak

J17

=   Jawatan diisi oleh Pegawai Kontrak

Pem.Teknik (Awam)
(Kosong) J29

Pem.Teknik (Awam)
(Mohd. AzliHisham

Bin Harun) J29

Juruteknik
(Kosong) 

J22

Pem.Teknik (Awam)
(Kosong)

J29

Pem.Teknik
(Awam)

(Kosong)
J29

Pembantu Tadbir (P/O)
(Kosong)

N17

=   Pegawai kontrak yang bertugas di IWK, Ipoh

Juruteknik
Nurbaizura bt.

RadzaliJ17
=    Pegawai Yang Sambung Belajar
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4. APPLICANTS ADDRESS :  

 
I. Wan Abd. Rahim Wan Abdullah 
 

Office Address :  
Regulatory Division 
Sewerage Services Department 
Ministry of Energy, Water and Communications Malaysia 
7th Floor, 
Block B (North), 
Damansara Town Centre 
50490 Kuala Lumpur. 
Malaysia. 
Tel  :603 - 2080 9422 
Fax : 603 – 2095 3741 
e-mail : wanabdulrahim@ktak.gov.my 
       

  
5. SEWERAGE STATUS OF THE COUNTRY 
 
5.1 a) Total Population Equivalent in the Country :26,000,000 PE 

5.1  b) Estimated Population with sewers              :12,000,000 PE 

5.1  c) Total population and estimated population with sewers of the six(6) large cities 

is shown below: 
 

6 Major Cities 
in Malaysia  

Population 
Equivalent 

Connected 
Public Services

IST   Pour 
Flush  

 Private Plant Outside 
operating Area

  PE % PE % PE % PE % PE % 

Langkawi 103,502 18,721 18 18,000 17 6,280 6 10,740 10 49,761 48 
            

Melaka Town 599,458 342,301 50 171,115 25 38,310 6 131,509 19 0 0 
            

Kuantan 
Town 

358,449 126,798 24 198,530 37 173,680 32 40,381 7 0 0 

            
Penang 898,800 888,261 91 31,425 3 30,000 3 22,486 2 0 0 

            
Shah Alam 1,095,776 790,106 99 4,860 1 500 0 1,115 0 0 0 

            
Kuala 
Lumpur  

2,296,875 1,503,383 65 286,640 12 25,000 1 10,355 0 471,497 21 

            
TOTAL 23,931,395 4,584,439 66 1,041,525 15 359,770 5 235,833 3 718,694 10 
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Note:  IST – Individual septic tank  
 PE – Population Equivalent 
 
5.2 SOURCES OF POLLUTION IN RIVERS 
 
In general, the sources and main pollutants of concern in rivers in Malaysia identified 
as sediment, nutrients, pathogens, organic materials, heavy metal and other toxic 
chemicals. The relative importance of each pollutant depends on particular 
circumstances in each river system.  
 
Most sources of pollution have been caused by human activity, although natural 
sources of pollution such as organic matters from forest and rural areas and also 
natural minerals from existing soils. The solid waste issues also the contributor to the 
floatable materials that result in unsightly scene in the river especially in urban areas. 
 
The sources of pollution can be categorised in two category :- 
 
a) Point Pollution 
 
Where the point source of pollution or pollution generated can easily identified which 
are as follows:- 
 
i)  Manufacturing Industries 
 

1. Industrial Wastewater from big, medium and small industries  
 
ii)  Sewage Treatment Plant 
 
Domestic wastes have been identified as one of dominant source of pollution which 
contribute significant amount of pollution loading in the river system and in many 
places either in rural or urban areas. As the source of treated or partially treated 
domestic waste water contains  organic pollutants, pathogens and suspended solid 
especially where waste is discharged directly to the river.  Listed below list of source 
of possible pollution from sewage treatment plants :- 
 

1. Effluent from public Sewage Treatment Plants  
2. Effluent from private Sewage treatment Plants 
3. Effluent from Individual Septic Tanks 
4. Sullage (from households) 
5. Discharge of raw sewage(squatters & rural areas) 
6. Sewage from primitive systems 

 
iii)  Livestock and Aquaculture Farms 
 

1. All type including poultry, cow, goat, pigs, fish and prawns  
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iv)  Miscellaneous Pollution Sources 
1. Wet markets/Eateries  
2. Institutional including office buildings, hospital, educational institution. 
3. Trade/commercial e.g. vehicle service workshop, petrol stations, laundry, 

water treatment plant etc. 
4. Sand mining area, quarry 

b) Non -Point Pollution 
 
Where the point source of pollution or pollution originating from diffused sources and  
generated as wash-off by stormwater runoff  which are as follows:- 

1. Fertilizers from Farmland and Golf Courses 
2. Agricultural areas e.g. plantation estates, orchards etc; 
3. Earthworks from construction sites 
4. Developed urban areas. 
5. Forest clearing and Forest reserve 
6. other type of vacant or barren lands. 

 
 
5.3 FIVE (5) LARGEST EXISTING TREATMENT PLANT IN THE CAPITAL CITY 
 
a) Name and Location of the plants 
 

Pantai STP ,                                                Bunus STP, Kuala Lumpur 
Kuala Lumpur 
 

 

 

 

 

Damansara STP                  Puchong STP, Selangor 
Kuala Lumpur 
 

 

 

 

 
Bandar Tun Razak STP 
Kuala Lumpur 
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Figure 1 above shows the location of the five largest STPs in the capital city (Kuala 

Lumpur). 

b) Size and Capacity of the Plants 

Table 1 below shows the capacity of 5 large plants in the country 

Plant Plant Type Existing 
Population 
Equivalent 

Average 
Domestic 

Wastewater 
Flow 

(m3/day) 

Industrial 
Wastewater 

Flow 
(m3/day) 

To be 
upgraded. 

# 

Damansara 
STP 

Extended Aeration 50,000 PE 11,250m3/day - 150,000 

Pantai STP Aerated Lagoon 636,000 PE 143,100m3/day - 1,000,000 
Bunus STP Axtended Aeration 437,000 PE 98,325m3/day -  
Puchong 
STP 

Axtended Aeration 300,000 PE 67,500m3/day -  

Bandar Tun 
Razak STP 

SBR 100,000 PE 22,500m3/day -  

 

Note : # Part of the existing Module will be maintain and part of it will be converted to 
mechanised Sewage Treatment Plant under Japan Bank for International 
Cooperation (JBIC) loan. 
 
c) Efficient Quality criteria implemented, parameter control limits 
 
For the rivers in Malaysia, the water quality standards are monitored based on the 
Interim National River Water Quality.  To control the level of pollution in the 
waterways, 2 effluent discharge standards are enforced: 
• Standard A – for upstream of water catchments areas. 
• Standard B – for downstream of water catchments areas. 
 
The effluent standards set as Absolute Standards.  In design, Average Standards 
much lower than the limits should be used to have 95% level of confidence of 
maintaining the effluent below the set Absolute Standards. Table 2 illustrates the 
Absolute Standards and the respective Average Standards to be adopted in design.   
 

Table 2: Malaysian’s  Effluent Standards 

 

 

 

 Standards A Standards B Parameter 
Absolute       Design 

BOD 5  mg/L 20 10 50 20 

SS mg/L 50 20 100 40 

Absolute         Design 
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d) The effluent of all 5 regional plants mentioned above is discharged into Klang 
River, main river that cut cross the city of Kuala Lumpur and eventually leads to the 
Straits of Malacca 
 
e) Types of Sludge Stabilisation and dewatering 
 
For Aerated Lagoons, sludge is allowed to settle and it is desilted once in 10 to 15 
years. 
For Mechanised Sewage Treatment Plant, sludge facilities comes along with Sludge 
Treatment Facilities. 
 
f) Is treated effluent reclaimed and reused? 
 
No. Treated Effluent is not reclaimed and is discharged into the river. 
 
 
6. SEWERAGE FACILITIES 
 
6.0 Brief description of the Geography 
 

 
• Location: South-eastern Asia, peninsula and northern one-third of the island of 

Borneo, bordering Indonesia and the South China Sea, south of Vietnam  
• Geographic coordinates: 2 30 N, 112 30 E  
• Map references: Southeast Asia  
• Area: total: 329,750 sq km land: 328,550 sq km water: 1,200 sq km  
• Area - comparative: slightly larger than New Mexico  
• Land boundaries: total: 2,669 km border countries: Brunei 381 km, Indonesia 

1,782 km, Thailand 506 km  
• Coastline: 4,675 km (Peninsular Malaysia 2,068 km, East Malaysia 2,607 km)  
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• Maritime claims: continental shelf: 200-m depth or to the depth of exploitation; 
specified boundary in the South China Sea exclusive economic zone: 200 nm 
territorial sea: 12 nm  

• Climate: tropical; annual southwest (April to October) and northeast (October to 
February) monsoons  

• Terrain: coastal plains rising to hills and mountains  
• Elevation extremes: lowest point: Indian Ocean 0 m highest point:  
      Gunung Kinabalu 4,100 m  
• Natural resources: tin, petroleum, timber, copper, iron ore, natural gas, bauxite  
• Land use: arable land: 3% permanent crops: 12% permanent pastures: 0% 

forests and woodland: 68% other: 17% (1993 est.)  
• Irrigated land: 2,941 sq km (1998 est.)  
• Natural hazards: flooding, landslides  
• Environment - current issues: air pollution from industrial and vehicular emissions; 

water pollution from raw sewage; deforestation; smoke/haze from Indonesian 
forest fires  

• Environment - international agreements: party to: Biodiversity, Climate Change, 
Desertification, Endangered Species, Hazardous Wastes, Law of the Sea, Marine 
Life Conservation, Nuclear Test Ban, Ozone Layer Protection, Ship Pollution, 
Tropical Timber 83, Tropical Timber 94, Wetlands signed, but not ratified: Climate 
Change-Kyoto Protocol  

• Geography - note: strategic location along Strait of Malacca and southern South 
China Sea  

 
6.1 Sewerage Status Of The Country 
 

Malaysia has seen the evolution of its sewerage industry over the last half a century.    
Prior to the country's independence in 1957, there were no proper sewerage systems 
in Malaya.  At that time, there wasn't a need for proper sewage treatment due to the 
low population densities and very limited urbanised developments.  Sewage 
treatment was mainly by way of primitive methods such as pit and bucket latrines, 
over-hanging latrines and direct discharge to rivers and seas.  When Malaya begun 
to develop itself and move from an agricultural base to an industry base country, the 
needs for proper sanitation arose. 
  In the 1960s, sewage treatment systems in the form of individual septic tanks and 
pour flush systems were introduced.  Small communal systems engaging mainly 
primary treatment, such as the Communal Septic Tanks and Imhoff Tanks also 
started developing.  In the 1970's, the technology engaged expanded to biological 
treatment processes in the form of oxidation pond systems utilising natural means of 
treatment.  Then in the 1980s, mechanised systems started to be introduced in 
Malaysia and oxidation ponds were being converted to aerated lagoon systems. The 
late 1980's and the 1990s, saw the accelerated development of fully mechanised 
systems in the form of Biological Filters and Activated Sludge Systems. 
  Later part of  the 1990's saw efforts  concentrated on the control of mechanised 
systems, which allows for process optimisation of new systems.  This evolution of 
treatment processes from primitive to primary and then to secondary systems was 
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mainly due to development of technologies in the sewerage industry.  The evolution 
has also seen the movement from non-mechanical systems to a more mechanical 
and automated system.  New and improved equipment were also continuously being 
introduced due to technological advancements. This with time has also increased the 
expectation on environmental standards and the skill level in the design, construction 
and operations of new sewerage works.   
The advancement in technological development in the local sewerage industry has 
mainly been dependent upon foreign development, especially from the developed 
nations i.e. the import of technologies from abroad.  Most treatment systems and 
equipment were being developed in the western countries.  Even the design 
parameters were derived from studies conducted in the developed nations.  
 

6.1.1 Pre-Independence Sanitation in Malaya 
 

Meanwhile, during the pre-independence period in Malaya, the development of 
sanitation facilities was very limited as the need for sanitation was not critical.  Figure 
4 illustrates sanitation practices in the rural areas, and Figure 5 illustrates sanitation 
practices in the town areas.  
 

 

 

 

 

THE RIVER’       ‘THE BEACH’ 

Figure 4: Rural Sanitation – Direct Discharges 

 
 
 

 

 

 

 

Figure 5: Town Sanitation – Night Soil Systems 
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Pour Flush       Hanging Latrines 

 
 
 

 

 

 

 

Pit Latrines        Bucket Latrines 

 

Figure 6 – Technologies in the early days in Malaya 

 

6.1.2 Technology of the 1950s 

In the 1950s, towns started to develop and population densities began to grow.  
There was an increased need for improvement in the sanitation sector.  
Technological advancement at the time was the use of primary systems, which 
utilised sedimentation processes.  Individual septic tanks utilised this treatment 
concept.  Figures 7 and 8 illustrate the Individual Septic Tank (IST) Systems. This 
primary system is only capable of providing basic primary treatment via 
sedimentation and digestion. The expected performance of such systems is as 
shown in Figure 9.   
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In the towns, individual septic tanks started to be used to replace primitive 
systems.  This formed the early evolution of technological advancement, where 
primary systems replaced the primitive systems.  This evolution reduced the direct 
pollution levels to the environment.  For example, BOD is reduced from 200-400 mg/l 
to 150-200 mg/l (as shown in Figure 9).   

 
 

 

 

 

 

 

 

Figure 7: Individual Septic Tank 

 

6.1.3 Technology in the 1960s 

After the independence in 1957, Malaya at the time started to develop.  More towns 
were established and more people occupied these towns.  The need for improved 
sanitation expanded to community based sanitation. Communal Septic Tanks were 
introduced and utilised to improve the community sewerage systems.  Figure 10 
illustrates examples of Communal Septic Tanks (CST) systems.  In terms of 
performance, Communal Septic Tanks are similar to Individual Septic Tanks but the 
CST, serve  a bigger population via a series of pipes connecting a row of tanks.  

Imhoff Tanks (IT) systems, which is another improved version of primary treatment 
system, were later introduced for the community sewerage systems.  Figure 11 illustrates 
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examples of Imhoff Tanks.  Imhoff Tanks further helped in improved treatment performances.  
For example, BOD is reduced from 200-400 mg/l to 50-175 mg/l (as shown in Figure 12).   

 

 

 

 

 

 

 

 

Figure 10: Communal Septic Tanks 

 

 

 

 

6.1.4 Technology in the 1970s 

In the 1970s, Malaysia further developed and major towns grew to become cities and 
towns became major towns.  The need to improve environmental conditions arose. In line 
with these needs, Environmental Quality Act was enacted in 1974.  The need to further 
improved sewerage systems was further enforced via the enactment of the Act. Partial 
secondary treatment systems such as Oxidation Ponds were introduced in Malaysia in the 
1970s.  Figure 13 illustrates examples of Oxidation Ponds.   

Oxidation ponds were capable of providing partial secondary treatment, mainly in the 
form of biological treatment.  The treatment performance improved as BOD could be reduced 
from 200-400 mg/l to 20-100 mg/l (as shown in Figure 14).   
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Figure 13: Oxidation Ponds 

 
In late 1970s, Aerated Lagoons were introduced where there was a need to serve a 

larger population within a limited land area reserved for oxidation ponds.  This was done (by 
introducing aerators to the systems).  This technological advancement allowed for 
enhancement of oxidation ponds capacities up to more than 5 times the original capacities.  
Figure 15 illustrates typical performance of Aerated Lagoons systems.   

 
 
6.1.5 Technology in the 1980s and 1990s 

The needs for improvement in the sewerage systems became more prevalent 
in 1980s. When the (The Environmental Quality Regulations were enacted in 1979).  
The technological advancement in the 1980s includes the introduction of full 
secondary treatment via mechanised sewage treatment plants.  There are various 
types of mechanised sewage treatment plants.  Examples include Conventional 
Activated Sludge, Extended Aeration, Rotating Biological Contactors and Trickling 
Filters.  Figure 16 shows example of an Extended Aeration Activated Sludge System.   

Mechanised sewage treatment plants are capable of providing full secondary 
treatment and the treatment performance is more superior than the other systems 
discussed earlier.  Figure 17 illustrates typical unit processess of mechanised 
sewage treatment plants.   
 

 

 

 

 

 

 

 

Figure 16: Mechanised Sewage Treatment Plant 

 
6.2.6 Overview of the Sewerage Industry Evolution  

In Malaysia, the sewerage technology has evolved from pre-independence era 
of no treatment to the primary treatment by individual septic tanks in the 1950s.  This 
has improved the level of sanitation by providing partial treatment of sewage.  In the 
1960s, introduction of Communal Septic Tanks and Imhoff Tanks, further improved 
the effluent quality.  In the 1970s, introduction of partial secondary systems like 
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Oxidation Ponds which is capable of producing better effluent quality.  Fully 
mechanised systems were introduced in the 1980s, which provide full secondary 
treatment, which is capable of meeting DOE effluent standards consistently.   
 

PROGRESSES IN SEWERAGE SECTOR 

 Privatisation of National Sewerage Services 

 

Prior to 1993, sewerage management in Malaysia fell under the jurisdiction of 
local authorities.  The local authorities already has too many responsibilities such 
roads, drainage, buildings, planning, etc.  Furthermore, there were 144 local 
authorities and the level of expertise and financial capabilities between these local 
authorities widely varied.  Thus, the standard of sewerage services was not 
consistent throughout the country.   

In realising the needs to upgrade the sanitation level in the country, in 1993, 
the Malaysian government took a bold step in privatising the management of the 
sewerage systems to the National Concession Company.  The Sewerage Services 
Act was enacted in 1993 to empower the Federal Government to regulate the 
sewerage industry.  The Department of Sewerage Services was formed under the 
Ministry of Housing and Local Government, as the regulator of the sewerage industry.  
A National Concession Company by the name of Indah Water Konsortium Sdn 
Bhd (IWK) was formed in April 1994 to undertake the management of the sewerage 
services of the country.   

 To date, IWK has taken over the management of sewerage services in the 
local authorities operational areas of Peninsular Malaysia (except Majlis Bandaraya 
Johor Bahru, Johor and Kelantan), and Federal Territory of Labuan.  IWK is 
responsible to operate and maintain public sewerage systems in these areas, as well 
as planning and manage the implementation of national sewerage projects by assist 
the government in controlling sewerage systems built by developers.   

 
 Concession Targets 
 
The targets of the concession are to achieve total coverage of sewerage services by 
the end of the concession period.  Figure 22 shows the targets for major local 
authorities and Figure 23 shows the target for smaller local authorities.   
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(a) At start of Concession  (b) At end of Concession 

Figure 22: Concession Targets for 48 Major Towns 

 
 
 

 

 

 

 

(a) At start of Concession  (b) At end of Concession 

Figure 23: Concession Targets for Other 96 Local Authorities  

 

The original privatization of the national sewerage service aims to achieve full 

coverage throughout Malaysia, as shown in the following graphs: 
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 Sewerage Systems in Malaysia 

Currently, there are approximately 7,600 public sewage treatment plants and more 
than 14,000 km of sewers managed by IWK in Malaysia.  Most of the sewage 
treatment plants are constructed using 1960s technology, such as Communal Septic 
Tanks and Imhoff Tanks, which utilised primary treatment systems.  There is also 
substantial portion of Oxidation Ponds and Aerated Lagoons, which utilised partial 
secondary treatment systems.   
Asset Profile of Treatment Plants in Malaysia are as Follows 
• Aerated Lagoon - 2% of total STPs (15% of Population Served) 
• Mechanical Plant - 31% of total STPs (55% of Population Served) 
• Oxidation Pond - 7% of total STPs (18% of Population Served) 
• Communal Septic Tank & Imhoff Tank - 60% of total STPs (9% of Population 

Served) 
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IWK: Sewage Treatment Plants and Network Pump Station 
Dec 1994 to Dec 2006
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Number Of STPs and NPSs as at Dec 2006

Kedah, 716

Penang, 612

Perak, 1273

Selangor, 2333

Melaka, 707

Johor, 925

Pahang, 469

Terengganu, 214 Perlis, 36

Putrajaya, 1

Negeri Sembilan, 860

Kuala Lumpur, 235

Labuan, 25

 

Length of Network Pipelines (km) as at Dec 2006

Penang, 2192

Perak, 1320

Selangor, 6052

Kuala Lumpur, 2468

Putrajaya, 74

Labuan, 40

Negeri Sembilan, 935

Melaka, 574

Johor, 1191

Pahang, 316 Perlis, 17
Kedah, 558

Terengganu, 76
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IWK: Network Pipelines (km) Dec 1994 to Dec 2006
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 Standards 
For the rivers in Malaysia, the water quality standards is monitored based on the 
Interim National River Water Quality.  To control the level of pollution in the 
waterways, 2 effluent discharge standards are enforced: 
• Standard A – for upstream of water catchments areas. 
• Standard B – for downstream of water catchments areas. 
 
The effluent standards set as Absolute Standards.  In design, Average Standards 
much lower than the limits should be used to have 95% level of confidence of 
maintaining the effluent below the set Absolute Standards. Table 3.2 illustrates the 
Absolute Standards and the respective Average Standards to be adopted in design.   
 

Table 3.2: Effluent Standards 
 
 
 
 
 
 
 

In the past, the Absolute Standards have been misinterpreted as the value to 
be adopted in design.  Thus, most plants designed prior to 1994 have been designed 
to give average effluent of 50 mg/l BOD and 100 mg/l SS for Standard B areas.  Most 
biological systems’ performance will fluctuate depending upon the incoming flow 
..quality, thus most plants designed prior to 1994 will fail at least 50% of the time due 
to misinterpretation of the effluent standards.   

 
 

 

 

 

 

 

 

 

 

 

 Standards A Standards B Parameter 
Absolute       Design 

BOD 5  mg/L 20 10 50 20 

SS mg/L 50 20 100 40 

Absolute         Design 

Upstream Of Water Intake
(Standard A)  

Downstream Of Water Intake
(Standard B)   

Water Supply 
Distribution 

Reservoir 

Water Treatment 
Plant

Collection 
Of 

Sewage
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6.1.6.5 Controls 

In order to ensure all new sewerage developments are designed according to correct 
interpretation of the effluent standards, and also to ensure consistent quality in the 
sewerage development, Sewerage Services Department prepared Guidelines for 
developers to follow the requirements.  In 1994, the first edition of the Guidelines was 
published in 2 volumes.  In 1998, revisions were initiated and the second edition was 
published in stages of volume by volume.  There are 5 volumes of the Guidelines:  

Volume 1 – Sewerage Policy for New Developments 
Volume 2 – Sewerage Works Procedures 
Volume 3 – Sewer Networks and Pump Stations 
Volume 4 – Sewage Treatment Plants 
Volume 5 – Septic Tanks 
 

In line with the drive towards improved sewerage standards in Malaysia, Sewerage 
Services Department became a Standards Writing Organisation (SWO).  In 1998, 
revision of the Malaysian Standards for Sewerage (MS 1228:1991) was initiated.  
Other Malaysian Standards such as Standards for Manhole Tops, Standards for FRP 
Tanks, and Standards for Septic Tanks were also initiated.  Design Manuals were 
also developed to assist designers in design of sewerage systems.  Design Manuals 
include STP Design Manual, Hydraulics Manual, Pumping Station Design Manual, 
M&E Design Manual, Drafting Manual, Guides to Sewer Selection & Installation, 
Engineering Specifications, Products Specifications and Typical Drawings.  All these 
standards and manuals will assist in assuring the consistency and enhancement of 
standards of sewerage systems in Malaysia.   
 

6.1.6.6 The Management of Sludge in the country 

The annual sludge volume produced currently is estimated to be 3 million cubic 
metres.  This equates to filling the twin-tower at KLCC to the 78th floor in the first 
year and requires some 600,000 tanker trips to transport the sludge to designated 
treatment and disposal sites.  By the year 2020, the volume is estimated to increase 
to 7 million cubic metres which will require about double the KLCC twin-tower to fill, 
or almost 1.4 million tanker trips to manage.  Figure 4 shows the annual sludge 
production rate in Malaysia.   
The increase in volume is mainly due to the population growth, intensive 
developments and improvements on wastewater treatment efficiencies.  To manage 
these volume of sludge in order to minimise the impact onto the surrounding 
environment, IWK has been directed to desludge all septic tanks within local authority 
operational areas on a periodic basis once every two years.   All existing plants also 
will be desludged regularly while all new plants will require proper on-site sludge 
handling facilities.  IWK is also required to have the correct size of manpower, tanker 
and appropriate equipment to cope with the volume of sludge to be handled.  They 
are also required to construct proper sludge handling facilities at strategic locations.  
Land needs to be leased, purchased, acquired or alienated in order to construct 
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these facilities.  Co-operations from state governments are urgently required.  
Remember that this is a government project and IWK is merely a contractor who has 
been appointed to serve the Federal Government for 28 years.  All land will remain as 
the property of the Federal Government. 
 

6.1.6.7 Annual Sewage Sludge Production 
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Figure 19 above shows the Sludge Volume Projection 

 
 
6.1.6.8 Planned Strategy 

In order to properly manage and treat the existing and future sludge volume, a three 
(3) stage strategy has been planned by the government and IWK as follows :- 
 
Stage I 
 
The Immediate Strategy which deals with the existing sludge problems effective from 
the date of takeover of a particular local authority.  At this stage, responsive and 
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scheduled desludging will be the main sludge concerns.  The privately operated 
plants will not be included in this case.  Existing sewage treatment facilities such as 
the oxidation ponds and aerated lagoons are being used for receiving sludge from 
individual and communal septic tanks.  This will facilitate IWK’s desludging 
requirements under the Concession Agreement and allows sufficient time for the 
establishment of the short terms solutions. 
 
Stage II 
 
The Short Term Strategy will involve acquiring land and constructing sludge lagoons 
and sludge transfer stations for a period of approximately 5 years until the selected 
centralised sludge treatment facility is commissioned.  It is proposed that each local 
authority will have at least one treatment/disposal outlet for sludge generated in that 
particular area.  Sludge lagoons and drying beds are selected for the short term 
because they provide standard methods of design, simple to construct and can be 
commissioned within a short period of time.  An estimated budget of RM250 millions 
will be spent over the next 5 years to establish the short term solutions. 
 
Stage III 
 
The Long Term Strategy will involve the acquiring of lands and constructing modern 
centralised sludge treatment plants at selected locations with digestion and 
mechanical dewatering facilities to achieve at least 25% dry solids content of sludge 
cake.   About 40 large scale mechanised plants will be constructed under this 
strategy which will involve an estimated budget of RM750 millions over a 15 years 
expenditure period. 
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Figure 20 : Sludge Treatment Flow Chart 
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For the Short Term solution - trenching, lagooning, drying beds and sludge transfer 
stations are the selected treatment technologies because they offer simple solutions 
within a reasonable short period of time. 
 
a) Trenching is the simplest and fastest method of sludge disposal on land where 

stabilised or unstabilised sludge maybe disposed of to the ground in liquid form 
and covered with soil.  Sludge trenching is usually carried out in forest areas or 
plantations where narrow trenches are placed in between trees.  It can also be 
used in abused land sites or near landfill areas.  

 
b) Sludge lagoons provide a safe and economical way of treating sludge.  They can 

be easily built and provide both short and long term solutions to sludge 
management.   Sludge lagoons are sized to receive sludge for up to 12 months.   
The filling of a lagoon will start at the first lagoon and will move to the second 
lagoon as soon as the first lagoon is filled.  While filling the second lagoon, the 
sludge inside the first lagoon will undergo anaerobic digestion and dewatering 
under natural conditions by evaporation and draining of supernatant.  An 
anaerobic liquor treatment plant is provided to handle supernatant.  Picture 2 
shows a typical view of sludge lagoons. 

 
c) Sludge drying beds are shallow tanks with a system of under drainage overlaid 

with filtering media.  Liquid sludge is discharged onto the surface of the media and 
dewatering occurs as a result of water entering the under drainage system.  Water 
is also removed from the surface by decantation and evaporation.  The drained 
liquor is normally returned to the supernatant treatment plant for further treatment. 

 

d) Sludge transfer stations are collection points where smaller tanker transfers sludge 
into a central tank from where a bigger size tanker is used to transfer sludge to the 
centralised sludge treatment facility, sludge lagoons or drying beds for further 
treatment and disposal.  The main reason for using sludge transfer stations is to 
reduce sludge tankers travelling distance and hence reducing the tankerage costs.  
It will also reduce the number of small capacity tankers.  Whether sludge transfer 
stations are provided or not is purely a matter of economics. 

 
As for the Long Term solutions, sludge lagoons will continue to be used in remote, 
less urbanised areas while proper mechanised plants will be constructed at 
urbanised centres.  These facilities offer the benefits of occupying a relatively 
smaller area of land, offers control over the treatment processes and minimises 
the impute of sludge treatment on neighbouring communities.  The treatment 
process for a fully mechanised sludge treatment facility comprises the following 
basic processes: - 

 
a) Raw sludge reception well with transfer pump  
b) Mechanical drum screen (including screening, washing and dewatering 

systems) 
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c) Screened sludge holding tanks for 3 days storage  
d) Rotary drum thickeners/centrifuge or equivalent up to 6% DS 
e) Single stage anaerobic digester with 40 days holding capacity (unheated) 
f) Digested sludge holding tank with 5 days capacity  
g) Mechanical dewatering using Filter Press to achieve 30% DS 
h) Dried sludge storage facility for 1 month storage  
i) Liquor treatment plant 
j) Ancillary works 

 
6.1.6.9 Ultimate Disposal 
 
There are various methods of ultimate sludge disposal which can be carried out in the 
form of liquid or dried sludge.  The methods that will be employed here in Malaysia 
are: 
• Agriculture /Forestry Land Improvement 
• Land Reclamation 
• Land fill 
• Composting 
 
a) Sludge utilisation on agricultural and forestry land has proven to be most 

resourceful.  Sludge contains most of the organic loads from the sewage, which 
can help farmers reduce their fertiliser requirements and improve soil fertility.  
Sewage sludge contains significant proportion of nitrogen and phosphorus and can 
supply a large part of the requirements of most crops.  The organic content of 
sludge can also improve the water retaining capability and the structure of certain 
soils.  It is also a very useful product for reforestation. 

 
b) Sludge cake can be very effective in improving disturbed soils or providing a 

growing media where no soil exists.   For example, soil is normally stripped and 
stockpiled prior to mineral extraction for reinstatement on completion of the 
operation.   When reinstatement takes place, the stockpiled soil is generally 
structurally damaged and the addition of sludge cake provides extra organic 
matter, improving both the physical and hydraulic properties of soil.  In areas 
where no topsoil exists, sludge cake can be used as a soil forming material 
providing a cheap alternative as topsoil.  In Malaysia, land reclamation techniques 
will be most suited to ex-mining lands. 

 
c) Land filling of sewage sludge with domestic refuse is the most common method of 

sludge disposal.  The basic procedure is to construct a series of clay sided cells or 
lagoons, which are capable of being filled to an average depth of 3 metres with 
sewage sludge.  Thickened sludge is pumped into the lagoons and allowed to 
stand for a period of time after which any surface water can be decanted of and 
additional sludge pumped in.  Once the maximum volume of sludge has been 
passed into the lagoon it is again allowed to stand for a period of time to remove 
water.  At this point dry solid wastes are tipped into the lagoon and this absorbs 
most of the remaining moisture of the sludge.  Additional solid waste are then 
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deposited on top of this, up to the final and agreed contour levels.  Ground 
compaction is done and final restoration of the site takes place. 

 
d) Composting of sewage sludge is new to Malaysia and maybe considered in the 

future if the economies are favorable.   Liquid or dewatered sewage sludge can be 
stabilised by mixing it with a bulking agent such as wood chip, straw or municipal 
waste, provided that non-degradable materials such as metal, plastic and glass is 
removed. 

 
An overview of sludge management in Malaysia has been presented.  Municipal 
sludge has not been given due respect prior to 1994.  As a result, over 70 percent 
of our river systems throughout the country has been reported to be polluted by 
human wastes.  A strategy has been put forward to tackle this massive issue in 
stages over a 15 years timeframe.  The total cost of the project is estimated at RM 
1 billion (inclusive of land costs).  Cooperations from state governments are 
required to release reasonable land sites for construction of dedicated sludge 
treatment facilities at their respective states.  Consumers are being enlightened to 
understand the seriousness of the municipal sludge problems in Malaysia and do 
their bit in helping manage this massive tasks.  Efforts by all of us today will ensure 
good health, safety and prosperity of our future generation in Malaysia. 
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Figure 21: Progress Improvements of Sludge Management 

The above figure demonstrates the technology developments of sewage treatment 
over the years.  One very interesting fact can be observed from the figure is that with 
advancement in treatment technology , the user of mechanical and electrical 
equipment shows a steep increasing trend.   
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A comprehensive Malaysian National Sewerage Development Plan where sewerage 
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sewerage infrastructure,  in order to sustain continued public health protection, 
preserve our national water resources and enhance environmental quality has been 
drawn up to address the above issues. The plan will have components to address the 
various issues highlighted earlier. It is estimated that a total of RM 33 billion will be 
required for the National Sewerage Development Plan over the next 30 years. 
 
 The main objectives of the comprehensive National Sewerage Development Plan to 
provide better management of sewerage systems for: - 
 

1. Safeguarding public health 
2. Protection of water resources from sewage related pollution 
3. Preservation of the environment from detrimental effect of sewage. 

 
These are the target of National Sewerage Development Plan:- 

 Priory Need (2005-2020) : To improve asset condition and meet regulatory 
Standard 

 Long Term Needs ( 2021-2035) : Enhance Environmental Efficiencies through 
Regionalisation 

These are the issues and components need to be address in National Sewerage 
Development Plan:- 
 

 Refurbishment works  
 Upgrading and consolidation of 4,632 STPs to meet DOE Effluent Standards 

within set timeframes 
 located within 12 states. 
 STPs having operational problems and public issues. 
 STPs located in water catchment areas or within catchments of critically 

polluted rivers and areas of tourism importance will be given priority 
 includes network rehabilitation for approximately 1,300 km of  critical sewer 

networks. 
 rehabilitate sewer networks experiencing poor structural , hydraulic  or 

operational conditions.  
 Sludge 

 Provision of a total of sludge facilities for all priority Local Authority areas. 
 to handle sludge from desludging of ISTs and multipoint plants. 
 to serve an eventual PE of 22.5 million after discounting PE served by 

Regionalised systems 
 will enable desludging program of IST and multipoint STPs to be carried 

out in a systematic manner. 
 Regionalisation  

 expansion of sewer networks. construction of new STPs and networks to 
enable regionalisation of all key urban areas. 

 to provide efficient sewerage management.  
 Estimated of about 42% of the total PE of 44 million will be regionalised by 

the end of the plan period.  
 Sub-components include acquisition of land for siting of facilities. 
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 Property connection   
 maximise benefits of new projects. 
 minimise impact of IST effluents 
 a total of 550,000 properties in water catchments and other sensitive 

areas. 
 Pour flush system conversion  

 estimated 850,000 pour flush systems. 
 major source of sewage pollution.  
 convert all of pour flush to a basic septic tank system. 

 Sullage connection  
 major source of sewage pollution in many critical areas. 
 program of replumbing of such properties to intercept sullage wastes 

into sewerage systems. 
 involve an estimated 250,000 premises in high priority areas 

 

PROJECT  DESCRIPTION QTY 
 

TARGET 
COMPLETION 

DATE 
 Refurbish / Upgrade of Sewage Treatment Plants 

(STP) and Sewers to Meet Proposed Effluent 
Standards 
A)Standard A (in water catchment areas)  
B)Standard B (non-water catchment areas)  
C)Sewer Rehabilitation 
 

884 STPs 
3,748 
STPs 

1,300 km 

2015 
 

2020 
 

2010 
 
 

 Sludge Treatment Facility Development  22.5 Mil 
PE 

 

2015 
 

 Regional Sewerage System Development 
 

17.4 Mil 
PE 

 

2035 
 

 Financing Property Connection Up To Private 
Property Boundary 

 

550,000 
Properties 

 

2035 

 Financing Property Connection Within Private 
Property Boundary  

 

550,000 
Properties 

 

2035 

 Pour Flush System Conversion  850,000 
Properties 

2035 

 Re-plumbing for Sullage Collection  250,000 
Properties 

 

2035 

 

Sewerage Development Plan  (2006 - 2035) 
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This comprehensive National Sewerage Development Plan is considered to be 
the required Capital Investment Plan for the sewerage sector. The plan must have 
supported by adequate non-structural components including legal and institutional 
frameworks, policy support and enforcements. A matching operational plan is also 
required to complement the Sewerage Development Plan for effective and 
sustainable development. 

 
6.3 Industrial Wastes that produce water pollution. 
 
Industrial waste control is not covered under Sewerage Services Department . It is 
under jurisdictions of Department of Environment, Malaysia. 
 
6.4 Current Technical Problems 
 
In implementing the sewerage projects, some issues and challenges has been 
identified and need to be overcome in an orderly manner so that the strategies can 
be smoothly implemented: 
 
(a) Co-ordination of planning concept with different developers 
(b) High capital cost for installation of sewerage infrastructures 
(c) Lack of reliable database on trunk sewers and treatment works resulting in the 

delay of the response to developers regarding their new developments. 
(d) Unavailability of strategic lands especially downstream of major rivers where 

lands are fully developed.  Sufficient lands at these areas are not available or 
have not been allocated for sewerage infrastructures.  Apart from land being 
expensive, residents mostly do not agree with the location of sewerage 
infrastructures within their neighbourhood.  This has opted for the construction of 
sewage treatment plants to move upstream or to some other locations further 
from the actual development and thus resulting in high capital, operations and 
maintenance costs. 

(e) Providing for sufficient land bank for multi-point projects. 
 
(f) Identifying suitable treatment locations and plans so that upgrading made possible 

as required at proposed development. 
(g) Developers need to understand that long term planning for sewerage is a must 

and up-front capital funding for utility must be considered for ultimate 
development. 

(h) High Capital Cost creates pinch for the Government to implement several projects 
large projects at one time. 

(i) Plant operability - Although most newer design require approvals from Sewerage 
Services department, operability still remain an issue since it is often difficult to 
conceptualized operability issues based on drawings alone. For IWK internal 
project, IWK has established its own HAZOP (hazards and operability) committee 
review requirements. However, there is no HAZOP requirement for privately 
developed STP. When IWK take over significant numbers of Sewage treatment 
plant, a large no of STP are difficult to operate. 
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(j) Staff retention presents IWK's one of the greatest challenges in human resources 
management. With the negative publicity that the company is facing, it has been 
difficult to maintain staffs for a long period of time. In addition, as the overall 
Malaysian Industry places high importance on environmental compliance and 
requirements, demand for highly trained professionals has increased. This has 
indirect affect IWK's ability to operate and maintain it's STP as many of it's trained 
professional opted for lucrative offers in the market. IWK expenditure on training 
and staff development will increase as more and more replacements are needed 
to fill up the void created due to the high staff turnover. 

(k) Some of STPs constructed before year 1994 are under-designed ( designed to 
absolute standard without any margin). 

(l) Many STPs do not have Oil & Grease trap. 
(m) Inadequate Operation and maintenances  - many Individual Septic Tank, 

Oxidation Ponds,  imfoff tank, Communal Septic tank have not desludged 
(especially private operated ) while most  IST never desludged, damaged 
component remains un-repaired inadequate scheduled maintenance, lack of 
operating manual and as-built drawings. 

(n) Vandalism – parts are stolen or damaged by irresponsible people. 
(o) Inadequate enforcement and monitoring especially private plants. 
 
There are many factors that presents challenges in operation and performance of 
treatment plants. The key decision factors affected by the challenges are as stated 
below. 

• Human resource 
• Location and Logistics 
• STP Maintenance, scheduling, inventory and performance 
• Quality and Service 

 
Another factor that can influence key decision factors mentioned above id financial 
strength. It is the utmost quintessential factor that can dictate how IWK should 
operate it's business and at the same time meet STP performance target that is 
expected by it's regulators and the general public. 
 

7.0 PLEASE DESCRIBE WHAT YOU WANT TO LEARN INTENSIVELY 
THROUGH THIS SEMINAR. 

 
From this seminar do expect that we want to learn the implementation of sewerage 

work as following: 
 
1. Based on the lessons learned from the past experience in your country what 

are the strategies to put in place for better plan and implementation of 
sewerage system  that could be applied in Malaysia.  

 
2.  What are the policies that to be formulated to achieve the above goals and 

objectives in managing sewerage services industry in Malaysia. 
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3. In an ideal case, the cost of implementing good planned and high quality 
effluent, the cost will be very high. What is the best way forward for Malaysia in 
planning and implementing well planned and designed sewerage systems in 
our country. 

 
4. Is high technically design sewerage treatment system required in Malaysia? If 

yes, what is eventual cost to the layman in street? 
 
5. The implementation, monitoring and enforcement of the regulation in 

sewerage industry  In Japan? 
 
6. Best technology and  latest invention used in sewage treatment system and 

managing sewerage services in Japan which are can be introduced or 
implemented in Malaysia? 

7. The application of advanced IT system and other ICT technology developed in 
sewage treatment system and managing sewerage services in Japan ? 

 
 

7. Implementation of sewerage development project in Japan including planning, 
tendering & procurement processes, engineering & design, construction & 
refurbishment, operation and maintenance. 
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