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INTRODUCTION 



 

Malaysia 



 Comprises two distinct bodies of land 
 3 Federal Territories and 13 States 

 Total land area – 329,750 km2 
 Population        - 28 million (2010)  
 A multi-racial, multi-cultural country  
 Climate            - warm and humid 
 Annual average rainfall 

Peninsular Malaysia  2,500 mm 
Sabah   3,000 mm 
Sarawak             3,500 mm 

 

Malaysia – Information 



Surface Runoff 
494 bill. m3 

(50.9%) 

Groundwater 
64 bill. m3 

(6.6%) 

Evapo- transpiration 
413 bill. m3 

(42.5%) 

Annual Rainfall 
2940 mm  

(971 billion m3) 

Based on Review of National Water Resource Study 2000-2050 

Water Resources In Malaysia 



RIVERS PROVIDE 

97 %  
OF ALL THE 

WATER USED IN 
MALAYSIA !! 
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Definitions 
 

 “river” means a body of inland water flowing for the 
most part of the surface of the land but which may 
flow underground for part of its course. (Adapted 
from EU Water Framework Directive 2000) 

 

 “river basin” means the area of land from which all 
surface run-off flows through a sequence of streams, 
rivers and possibly, lakes into the sea at a single 
river mouth, estuary or delta. (Adapted from EU 
Water Framework Directive 2000) 

 



 River Basin 

9 
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 Classify rivers into 3 categories - based on the 

Provision of Federal Constitution 
 Category 1 - river wholly within a state 
 Category 2 - river shared more than one state 
 Category 3 - river shared with other country  

 

River Basin In Malaysia 
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 No of basin by category: 
 Category 1 - river wholly within a state = 2,958 
 Category 2 - river shared by more than one state = 22 
 Category 3 - river shared with other country = 6 

 

River Basin In Malaysia 
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River Basin In Malaysia 

Area  No. 

Major River 

Basin 

(>80km2) 

Peninsular 

Malaysia 

1,235 74 

Sabah 1,468 75 

Sarawak 283 40 

Total 2,986 189 



Small river basin(2797) – 5% of land area in Malaysia 

Major river basin(189) – 95% of land area in Malaysia  
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RIVER BASIN IN PENINSULAR MALAYSIA 



RIVER BASIN IN PENINSULAR MALAYSIA 
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RIVER  BASIN  IN  SABAH 
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RIVER BASIN IN SARAWAK 
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Current Issues and 
Challenges 



Floods - 2014 

Kelantan (Dec) 



Floods - 2012 
Sg. Batu, Sg. Gombak & 

Sg. Klang, Segambut (Oct) 

Sg. Kuyuh, Serdang 
(Sept) 



Floods - 2011 

Muar and Johor Bahru (January) 



Floods - 2010 

Kedah (November) 

Perlis (November) 

Sg. Damansara, Kg. Melayu 
Subang (April) 



Floods – 2009 

Massive flood causes havoc in Kuala Lumpur 

Hulu Langat (Mac) 



Floods – 2007 
Johor (January) 



Floods – 2006 

Kelantan Terengganu 

Pahang 



Floods – 2006 



Floods – 2005 

Jitra, Kedah 
Jalan K. 
Trengganu - 
Besut 



Floods – 2004 

Kelantan (December) 



P. Pinang 
& Kedah 

(Oct) 

Floods – 2003 



Rapid economic growth, coupled with periodic occurrence of prolonged 
drought has brought the problems of water imbalance into sharper focus, 
especially development is concentrated in ‘water stress’ regions.  

Dams running dry during the dry spell 

Water Shortage 



There are more people than what a river basin can support in some regions.  1998 
Klang Valley is a case in point 

1998 drought has 
caused serious  
water rationing and 
hardship for  
1.8 million residents 
of Kuala Lumpur  
and other Klang 
Valley Towns 
 



Kedah ( NST 25 February 2005) 



Kangar Perlis (2005) 



Drought at Rantau Panjang, Kelantan (NST 9 May 2005) 



River water quality 
deteriorated with 
development – both  
point and non point source 

Out of 473 rivers monitored: 
278 =59% clean 
161 = 34% slightly polluted 
34 = 7% polluted 
 
Sources: Environmental Quality Report, 2012 

River and Water Pollution 



Malaysia: River water quality trend 
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Discharges of sewage and domestic wastewater 
Urban Surface runoff 
Discharges from restaurants, wet markets & food  
  courts 
Animal farming 
Land clearing & earthworks 
Sand mining 
Agricultural and manufacturing activities 

River Pollution: Main Causes 



POOR MAINTENANCE OF STP  

IMPROPER FUNCTION STP 

Sewerage Treatment Plant 

In Malaysia  
Standard A or Standard B 



SOURCES OF SEWAGE POLLUTION 
  
Effluent from public STPs(IWK)  
 
Non-IWK Sources 
•Effluent from private STPs 
•Effluent from Individual Septic Tanks 
•Sullage(from households)  
•Discharge of raw sewage(squatters)  
•Sewage from primitive systems  
•Wet markets/Eateries 



Source of sullage pollution begins at home 



Solid Waste 

Based on Environment Rehabilitation And Flood Mitigation of The Klang Valley Studies 
In 2003 280,000 ton of rubbish is being collected and nearly 10% end up in the river. 



Land clearing and river sedimentation 



Adaptations and Approaches 



Water Balancing Act 

Supply 

• Quantity 

• Quality  

• Costs of options  

Demand 

• Increasing in all 
sectors 

• Ineffecient use 

IWRM 
A balance between conditions for sustainable development (national interest)  

and desirable socio-economic development (public interest)  
with ecological conditions (environmental integrity) 



 Integrated Water Resources 
Management (IWRM) 

 Integrated River Basin Management 
(IRBM) 

 Integrated Lake Management (ILM) 

 Integrated Coastal Zone 
Management (ICZM) 

 Integrated Shoreline Management 
Plan (ISMP) 

 Integrated Flood Management (IFM) 

Integrated Approaches 

IWRM 
 
 
 
 
 
 
 
 

IRBM 
 

 
 
 

ILM IFM 

ICZM ISMP 

All approaches to help structure current practices towards 
better water resources management 



• IWRM/IRBM in line with aspirations of 
Malaysian Government in different policy 
documents: 

√  The Third Outline Perspective Plan, Malaysia (OPP3) 
2003-2010 

√ The 8th Malaysia Plan, 2001-2005 

√ The 9th Malaysia Plan, 2006-2010 

√ The 10th Malaysia Plan, 2011-2015 

 

Malaysian Context on IWRM/IRBM 



Reforms in the Malaysia 
Water  Sector  

 In 1998, National Water Resources Council (NWRC) has 
been set up. 

 In 2003, the NWRC has decided that the formulation of 
Integrated River Basin Management (IRBM) master plans 
be carried out for all the 189 river basins. 

 Cabinet Reshuffle in March 2004, 

 11 agencies from 4 different ministries were combined in the 
Ministry of Natural Resources and Environment (NRE). 

 

 



 the Department of Water Supply and the Department of 
Sewerage Services were moved to the Ministry of Energy, Green 
Technology and Water.  

 The Federal Constitution was amended in January 2005 to 
transfer matters related to water supply services from the 
State list to the Concurrent list. The amendment enabled 
the Federal Government to regulate the water supply 
services while ownership and control of water resources, 
dams and catchment areas remained with the state 
governments.  

 

Reforms in the Malaysia Water  
Sector (contd) 



Ministry of Natural Resources 
and Environment 

1. Management of the implementation of policies, strategies 
and programmes relating to natural resources and 
environment. 

2. Enforcement and monitoring the implementation of and 
compliance with policies, legislation and guidelines relating 
to the management and conservation of natural resources 
and the environment. 



Ministry of Energy, Green 
Technology and Water 

1.  Formulation and implementation of national policy on 
water supply services and sewerage services industry. 

2.  Formulating licensing and supervising policy and 
framework. 

3.  Formulating and determining tariffs. 



 

1. Agricultural irrigation and drainage. 

2. To regulate the paddy and rice industry under the 
Control of Paddy and Rice Act 1994. 

3. To formulate, plan and implement the National 
Agriculture Policy. 

Ministry of Agriculture and 
Agro-based Industry 



But…. 

 DID has been promoting IRBM since 1990’s by: 

 IRBM studies (Sg Muar, Sg Langat, etc) 

 Love Our River Campaign 

 10 Years Klang River Clean-up 

 





What is IRBM? 

 

 “Integrated River Basin Management (IRBM) is the 
sustainable management of land and water based on 
natural geographical boundaries, rather than 

administrative units.”  
 



 the process of coordinating conservation, 
management and development of water, land 
and related resources across sectors within a 
given river basin, in order to maximize the 
economic and social benefits derived from 
water resources in an equitable manner while 
preserving and, where necessary, restoring 
freshwater ecosystems. 

(Adapted from Integrated Water Resources Management, Global Water 
Partnership Technical,Advisory Committee Background Papers, No. 4, 2000.) 

Integrated River Basin Management 
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 Ministrer of Natural Resources and Environment; 
• Subjects; 

• Formulation, revision and amendment  of policies, legislation  and 
guidelines relating to natural resources  and the environment, 

• Etc (page 136-138) 
 
 
 

 

 

Ministerial Functions Act 1969 [Act 2] 
Ministers of the Federal Government (No.2) Order 2013 [P.U.(A) 184/2013] 

 

pua_20130507_P.U. (A) 152-PERINTAH MENTERI-MENTERI KERAJAAN PERSEKUTUAN 2013.pdf
pua_20130626_SUPER LATEST BMBI PERINTAH MENTERI-MENTERI KERAJAAN PERSEKUTUAN (NO   2) 2013 26 6 2013.pdf


 . 

‣ Department of Drainage and Irrigation: 

• Subjects: 

• Implementation of planning and development of flood and drought 
forecast system, management of hydrological data and information 
and assessment and management of national water resources, 

• Development of planning and management of river basins, 
• Enhancing the planning and development of infrastructure as well as 

water management for crops and other agricultural needs, 
• Development of planning and management of flood mitigation 

programmes, 

• Implementing of development and management of coastal zones to 
reduce coastal erosion and sedimentation problems at river mouths, 

• Managing and regulating the implementation of storm water in town 
areas management programmes 

• (page 142-143) 
 

 

 
Ministerial Functions Act 1969 [Act 2] 

Ministers of the Federal Government (No.2) Order 2013 [P.U.(A) 
184/2013] 

pua_20130507_P.U. (A) 152-PERINTAH MENTERI-MENTERI KERAJAAN PERSEKUTUAN 2013.pdf
pua_20130626_SUPER LATEST BMBI PERINTAH MENTERI-MENTERI KERAJAAN PERSEKUTUAN (NO   2) 2013 26 6 2013.pdf
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Enforcement 

Planning 
Curative 

Institution 

Preventive 

Finance 

Legislation 

IRBM Public 
 Awareness 

River conservancy, Storm Water 
Mgmt Manual(MASMA), Erosion & 
Sediment Control Plan(ESCP), Gross 
Pollutant Trap(GPT), Food, Oil & 
Grease Trap(FOG), Guidelines, 
Gazetting River Reserve 

Flood mitigation, River maintenance 
& rehabilitation Water quality 
improvement - Bioremediation, 
Effective Micro Organism, Activated 
carbon etc.   

Love Our 
River 
Campaign,En
vironment 
Awareness 
Campaign, 
Seminars, 
Workshops, 
Study Visit, 
Poster, 
Manual, 
Guidelines, 
etc 

Water Act 1920, 
EQA 74, Land Code 
65, Local Govt Act 
74, Water Services 
Industry Act 2006, 

National Water Resources 
Council, IRBM Committee, 
RBOs 

RBOs, 
DOE, LAs, 
Land 
Office 

5 Years 
Development 
Plan, 
O &M 
allocation 

Integrated River Basin Mgmt (IRBM) 
Plan, River Basin Information 
System(RBIS), IRBM Blue Print, GIS, 
River Register 

IRBM Components  





1993-2003 

(LOVE OUR RIVERS 
CAMPAIGN) 

(10 YEARS) 



                                     

 

1. Adopted river: 

     Village category (Kategori Jawatankuasa Kemajuan dan 

       Keselamatan Kampong (JKKK) 

     School category  

     Tourist category  

 

2. River watch 

 

3. River expedition  

 

4. Education and talk 

 

5. River beautification 

 

Supporting Programme 

1. Symposium and seminar 

 

2. River cleaning 

 

3. River polution treatment 

 

Love Our River  



 

Love Our River  



One State One River Programme (1S1R)  
  

Sg. Hiliran 

Sg. Pengkalan Chepa 

Sg. Galing 

Sg. Kinta 

Sg. Perlis 

Sg. Petani 

Sg. Pinang 

Sg. Penchala 

Sg. Temiang 

Sg. Melaka 

Sg. Skudai 

Sg. Papar 

Sg. Miri 

Sg. Kinta.ppt
SgPetani.ppt
SgPinang.PPT
SgMelaka.ppt
http://www.water.gov.my/index.php?option=com_content&task=view&id=130&Itemid=237


1S1R is Mini IRBM 
 

• 1 RIVER                  – Start with 1 River and its catchment 
• 1 PLAN                   – Catchment Management Plan 
• 1 MANAGEMENT   – 1 Steering Committee 

 

 
 

Objectives 
 
• To ensure clean, living and vibrant rivers – Class IIB by 2015, 
• To turn rivers and their environment into natural recreation 

areas, 
• To ensure rivers are free from solid waste and flooding. 

 





jps@komuniti 

Doing IWRM the DID way 

 It is a systematic, integrated, ‘sub-basin’ approach of 

solving 7 DID related problems in the whole district in a 
speedy, community friendly and effective way under 
the leadership of the District Engineer while receiving 
full support from DID State and DID Headquarters. 



Strengthening the Management of 
      River Basin Development 

jps@komuniti 



1 District Profile Report – information 
gathering. 

2 Action Plan Report – for each sub-
basin  

 

Output of this program 



 

1. RIVER OF LIFE PROJECT 
(ROL), Klang River 



Area of Klang River 
Basin: 1297.4km2 

 
Area ROL : 560km2 

Local Authorities in River of Life Area 



River Cleaning River Beautification Land Development 

• Cleaning and beautification 
works will spur economic 
investments into the 
areas immediately 
surrounding the river 
corridor 

• Potential government land 
will be identified and 
tendered out to private 
developers through 
competitive bidding 

• Masterplanning and 
beautification works will 
be carried out along a 
10.7km stretch along the 
Klang and Gombak river 
corridor 

• Significant landmarks in the 
area include Dataran 
Merdeka, Bangunan Sultan 
Abdul Samad and Masjid 
Jamek 

•  Clean and improve the 
110km stretch along the 
Klang River basin from  
current Class III-V to 
Class IIB by 2020 

• Covers the municipal 
areas of:  

• -Selayang (MPS) 

• -Ampang Jaya (MPAJ)  

• -Kuala Lumpur (DBKL)  

2011 2020 

Transforming Klang & Gombak Rivers into a vibrant and 
livable waterfront with high economic value 



 

The overall Greater Kuala Lumpur’s aspiration “to be the metropolis in Asia 
that simultaneously achieves top-20 economic growth and be among the 
global top-20 most livable cities by 2020”, under part of the EPP (Entry 
Point Project), the River of Life .  

The main objectives are : 

• Enhancing, rehabilitating and preserving the river and its environment 
compatible with the envisaged Greater Kuala Lumpur City status for the 
project area, including improving and sustaining the Klang River and its 
tributaries within the study area Water Quality to Class IIB (suitable for 
body-contact recreational usage) by year 2020. 

• Providing adequate level of flood mitigation protection to the project 
area, in support of achieving the Greater Kuala Lumpur City status. 

 

OBJECTIVES OF RIVER CLEANING 



Main Challenge 

JPS cannot do it alone. 

 

We have to engage all 

stakeholders to manage the 

sub-basin 

Stakeholder Engagement 

Government 

multi agency, IRBM approach 

 

Public 

Public outreach programme 

http://www.water.gov.my/index.php?option=com_content&task=view&id=130&Itemid=237


Project Delivery Partner 
1. Coordination across 

agencies 
Joint Development Committee 

Mayor of Kuala Lumpur 

Cleaning 
JPS 

Beautification 
DBKL 

Land Development 
DBKL 

JPS JPP DBKL Others 

Steering Committee 
Minister of Federal Territories 

The River of Life governance structure   

Over 26 agencies working together 



Food Beverages, Markets 

Residential, Commercial Area 

Workshops 

Industry 

Car Wash 

Sewerage Line and 

Service Area of STP 

Squatters 
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12 

6 

5 

3 

2 

2 

1 

1 

0 Landfill 

Residential 

Commercial 

Carwash 

Wet Markets 

Squatters 

Workshops 

Industrial 

Institutional 

Eateries 

STPs 52 

% of pollution contribution 

52% of river pollution is caused by Sewerage Treatment 
Plants (STPs) with the remaining attributable to other 
sources (eateries, industrial etc)  

Sources of pollution 

Hawker centers 
and other eateries 

Construction & 
demolition waste 

Leachate and 
erosion from 
urban 
development 

Industrial waste 

Squatters residing 
along the river 
corridor 

Enforcement required 

Continuous pollution 
will impede the 
improvements to water 
quality unless strict 
enforcement measures 
are put in place. 
 

Strong public support 
is also needed to keep 
the rivers clean in a 
sustainable manner. 
 

1 

2 

1 



Major improvement of Water Quality Index 
(WQI) will be seen from 2018 onwards.  

50.0 

55.0 

60.0 

65.0 

70.0 

75.0 

80.0 

85.0 

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Phase 1 

Phase 1+2 

Water Quality Index (WQI)  
Class IIb is WQI 76.5 

Class IIB 
76.5 and above 

Class III 
51.89 – 76.4 

Phase 1 
Initiatives derived from 
ETP Lab Report  
(12 Key Initiatives) 

Class IIB 

Class III 

Safe for contact, not suitable for consumption. 

Not safe for contact or consumption. 

Phase 1+2 
• Pre-treat food courts, 

wet markets & 
restaurants 

• Connection to 
Sewerage System 

• Interceptor System 
• Upgrade effluent 

quality 
• Public outreach 

programs 

1 



River of Life: River Cleaning  
Transforming the Klang river requires an integrated approach that stops 
pollution at the source Key 

Initiative 
Description Lead Agency 

1 
Upgrading existing sewerage facilities is the most impactful and 
important initiative to reduce Klang river pollution 

JPP 

2 
Existing regional sewage treatment plants must be expanded to 
cater for future growth 

JPP 
 

3 
Wastewater treatment plants need to be installed at 5 wet 
markets  to decrease rubbish and pollutants  

DBKL 

4 
Install additional gross pollutant traps will improve the river 
aesthetics  and water quality  

JPS Selangor 
/ DBKL 

5 
Utilise retention ponds to remove pollutants1 from sewage and 
sullage 

JPS WPKL 

6 
Relocation of squatters will significantly reduce sewage, sullage,  
and rubbish in the Klang river 

MB Sel 
office/MPAJ 

7 
Implement the Drainage and Stormwater Management Master 
Plan to upgrade drainage systems  

JPS 

8 
Systematic hydrological study and rehabilitation of the river are 
needed for flow control 

JPS 

9 
Promote, enforce, and manage river cleanliness and health – 
erosion from urban development 

JPS 

10 
Promote, enforce, and manage river cleanliness and health – 
restaurants, workshops, and other commercial outlets 

JKT 

11 
Promote, enforce, and manage river cleanliness and health – 
industries that generate wastewater/ effluent 

JAS 

12 
Promote, enforce, and manage river cleanliness – general 
rubbish disposal 

JPS/JPSPN 

13 Interceptor System DBKL/JPS 

Class III & IV 

• unsafe for body contact 

Class IIB 

• recreational use with 

body contact 

Aspiration 



River of Life: River Cleaning  

• Structural 
 
• Non-structural 
 

http://www.water.gov.my/index.php?option=com_content&task=view&id=130&Itemid=237


Upgrading 
Sewerage 
Treatment 

Plants 

Waste 
Water  

Treatment 
Plant 

Gross 
Pollutant 

Trap 
Puah Pond 

Floating 
Wetland 

Gross 
Pollutant Trap 

River Water 
Treatment 

Plant 

Mechanically 
Stabilized Earth 

Wall 

KI 1 & KI 2 : JPP KI 3 & KI 4b : DBKL  KI 4a : JPS  KI 5 : JPS 

KI 7 : JPS  

River of Life: River Cleaning  
Structure Measure for River Cleaning 
 

KI 5 : JPS  



Public Outreach Programme (POP) 
 

 
 

Objective 
 
 
 
 

 

i. Increase awareness  of 
the targeted group about 
River Of Life project 

ii. Nurturing cooperation 
and sense of 
responsibility to 
protect our river 

POP 
Location  

 

i. Phase 1 -  Hulu Klang 
ii. Phase 2 - Sungai Bunus  

Kuala Lumpur 

awareness participation action ownership 

increasingly effective 

increasingly difficult to initiate 



Public Outreach Programme (POP) 
 

ROLPOP 

General Public 

Local Communities 

Restaurants 

Schools 

Developers 

Industries 



kl 
Kuala Lumpur 
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Tranforming 
this…. 



to this one…. 





MELAKA RIVER CLEANING  
AND BEAUTIFICATION PROJECT 
 



Melaka River Basin 

•Melaka River 
Basin = 670km2 

•Melaka River 
Main Trunk = 
80km 



Melaka River 
Cleaning and 
Beautification Project 
- Parcel 1 

6k
m

 
3.

5k
m

 

Melaka River 
Cleaning and 
Beautification Project 
– Parcel 2 



Melaka River Cleaning and Beautification 

Parcel 2 

 Successful Implementation of River Beautification 
Project (Parcel 1) from River mouth to Jambatan Hang 
Jebat brought huge revenue and profit to the 
Government 

 The State Government decided to extend Beautification 
programme till Batu Hampar Tide Control Gate  



Statistic Tourist – River Cruise Sg. Melaka 

Year 

Registered Tourist 



PROJECT OBJECTIVES 

 River Capacity Improvement 

 River Corridor Beautification 

 Rejuvenation of Sg Melaka as Tourist 

Attraction 

 Integration of Navigation as an 

Alternative Public Transport 

 



EXISTING RIVER WATER QUALITY 





MAJOR PROJECT  COMPONENTS 

 Land Acquisition  

 River Improvement work (Widening and Deepening) 

 Riverbank protection works 

 Main terminal/water taxi station, River Information Centre 

 Waste water treatment plant (36,000 PE) 

 Jetty/ Pick up points 

 Beautification works by landscaping components 

 Beautification of existing bridges 

 Gross Pollutant Traps (GPTs) 

 Pedestrian Bridge 

 Automatic WQ monitoring station (SCADA) 

 Boardwalk 

 Decorative lighting 

 Public amenities, etc. 
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  Transforming Melaka River 
to  

‘Venice of The East’ 



Before After 
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Melaka River–  Clean And Beautiful 
  



Melaka River –  Clean And Beautiful  



 





Conclusions 
 Water resources need to be managed in 

an integrated and holistic manner 

 IRBM approach is way forward in water 
resources management especially in 
urban context 

 Political and administrative framework and 
commitment vital to ensure success 

 In Malaysia, we need more to be done 

 



For Nature 



For Future Generation 



THANK YOU 


