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The CbKRB-IRBM

The Community based Kinta River Basin Integrated River Basin Management (CobKRB_IRBM)
Plan is a reference document to assist river basin practitioners, professionals and those
interested in river management through local communities participation. Covers a broad
spectrum of activities on river basin management through a smart partnership approach with
all stakeholder: government agencies (at federal, state and local level), private sector, NGOs
and local communities. CbKRB-IRBM differs with conventional IRBM mainly with the latter
uses top down approach while this guide is to support related/relevant agencies to initiative
river care initiative via bottom up and heart approach too. At the moment, Kinta River Basin
dondt have | RBM but it is cover ed -RBMagmafilthe
gap of not having IRBM for Kinta River Basin and sametime can be a pilot initiative for Perak
state itself.

The CbKRB_IRBM were developed to provide a step by step guide to encourage and promote
community based integrated river basin management in a collaborative manner that involves
working together with government agencies, corporations, NGOs and communities. This
document can be used directly by communities too for them to plan and implement their
initiatives with the support of agencies at their local river basin using IRBM model.

Who Should Read this?

Will be useful to anyone interested especially:

1 Government agencies handling river basin management with local community
participation

1 Department of Irrigation and Drainage (DID), Department of Environment (DOE), local
authorities (LA),

1 Non- governmental organisations (NGOs), Communtiy Based Organisation s (CBOs) and
local communities interested in initiating a localised river care programme.

1 Private sector interested and committed to initiate river rehabilitation programmes

University/Researchers

1 Local Communities, individuals and local leaders that are keen or already implementing
initiatives at the local/ground level

=

How to use?

Can be used to develop and implement river care initiatives within Kinta River Basin. It
provides an overview and summary of :

9 issues within the different sub-sectors of Integrated River Basin Management (IRBM)

9 information on current sttaus of Kinta River Basin

1 a step-by-step guide on the execution of CbKRB-IRBM based on goals drawn

Designed to assist any party on how to promote and initiate river basin management through
local community participation.

A reader may read this publication :

Chapter by chapter or alternatively, go directly to specific areas.

The chapters and sections make it easy for those interested in particular topics to review those
areas of interest first without having to read the entire handbook.

of
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CHAPTER 1: INTRODUCTION
1.1 Background

Integrated River Basin Management (IRBM) Plan is an integrated approach that need to be
implemented in the holistic manner, the IRBM. It covers components of water related
ecosystems, terrestrial and aquatic. Therefore, the administration of river basin should not be
weighted on one single organization, although it may appear to have advantages over
establishing various bodies. The reason behind, this is to ensure there is no compromises in
the management and ensure its management are wisely implemented with equal weightage
on the economic efficiency, equity and environmental sustainability throughout the component
of Integrated Water Resource Management (IWRM).

IRBM defined by the Global Water Partnership (2000) as a fipr oces s of coordi
conservation, management and development of water, land dan related resources across

sectors within a given river basin, in order to maximise the economics and social benefits

derived from the water resources in an equitable manner while preserving and, wherever
necessary, restoring freshwater ecosystemso.

(Source: Academy of Sciences Malaysia 2014)
The adapted definition for DID Perak is as below:

IRBM is the process of adjustment in the care, management and development of water
resources, land and related resources across all sectors within a river basin. IRBM aims to
maximise socio-economic benefits for sustainable water resources and at the same time
preserve and restore natural ecosystem water resources. It is a sustainable management of
land and water by natural geographical border regardless of the administrative boundary.
IRBM obijectives is to ensure that sufficient water, clean water, reducing the risk of flooding
and improve the environment. Implementation of effective IRBM requires the involvement of
various stakeholders to play their respective roles especially in eight (8) components of IRBM.

(Source: DID Perak,2018)



1.2 IRBM Framework

For a rigetbarits, ah body of i nland water fl owin
but which may flow underground for part of its course whereas fRi ver basi no
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). IRBM is also known as the spatial and ecosystem focus of IWRM, which
emphasises river basins (and sub-basins) as the natural hydrological units within which
sustainable water resource management.

IRBM is a sub-set of IWRM, which tends to stress the need for integration at all levels,
independent of any particular spatial scale or hydrological unit. IRBM include the following
management as Integrated Catchment Management (ICM), Integrated Lake Basin
Management (ILBM), Integrated Urban Water Management (IUWM), Integrated Aquifer
System Management (IASM), Integrated Coastal Zone Management (ICZM) and Integrated
Shoreline Management (ISM).

ICW, ILBM,
IUWM, IASM,
ICZM, ISM

The main objective of IRBM is to ensure there is a balance between the natural functions of
the river system and the current developed aspects of the system (build environment). It is an
approach that takes into account all the factors linked to the resources, including social and
economic activities to fulfil the expectations of the society for all the ongoing and upcoming
uses of the water sources such as for the industrial use, recreation, nature management,
agricultural purposes and many more.

It is a broad component that covers a wider scope not limiting to water, but also environmental
management aspects such as land use issues, pollution control, development demand and
pressures as well as biodiversity conservation. Thus IRBM is developed to support the
government to provide input and supporting guidance to implement the management of the
river basin in integrated and holistic approach.

As IRBM studies comes under the jurisdiction of respective state administrations, and mostly
carried out by the consultants appointed by the respective state Department of Irrigation and
Drainage (DID). The DID Malaysia, has highlighted some best practice principles captured
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under the IRBM components and its critical success factors adapted from the Malaysia: Klang
River Basin Environmental Improvement and Flood Mitigation Project (2007) focusing mainly
coordination and management of the river.

IRBM Principles

A Integrated & Multifunctional Approach

A Towards Sustainable Development

A Separation of regulatory & Service Providers Functions
A Emerging Technology & New Management Techniques
A Economic Value of Water & Cost Recovery

A Private Sector Participation

A Community & Stakeholders Participation

A River Basin based Strategies

IRBM Critical Success Factor

Alntegrated Policy & Strategies

Alnformation Management & Performance Monitoring
Alnstitutional Partnering & Function Separation
Almplementation Capability, Partnership & Cooperation
AcConstitution Legislation & Standards
Aconflict, Resolution & Regulatory Control
AcChampion Profiling

AAwareness & Education

Addition to DID Malaysia, Academy Science Malaysia (ASM) undertake the study to develop
Strategic Plan for Integrated River Basin Management (IRBM) In Malaysia and is available as
reference for the policy makers. The ASM study identified the following to be the key limiting
factors in its effort to address the river basin management issues and IRBM challenges in
Malaysia into three (3) main factors and proposed relevant actions plans.

Lack of a uniform Lack of institutional Lack of financial
water law to support capacity to implement support to states to
IRBM implementation IRBM implementation implement IRBM

To overcome the following key recommendation were proposed under the three components
lighted by ASM based on the three limiting factors highlighted above. The ASM divided the
recommendation to complement three (3) main scope (i) enabling environment, (ii)
institutional setup and (iii) management instruments.



Amplementation of the National Water Resources
(NWR) Policy at state-level

ANational Legislature to enact the draft NWR legislation

Astate Legislatures to adopt the draft NWR Law

Anppropriation of adequate Federal funds and support

in key areas are catalytical to the sound and
sustainable management of river basins.

Enabling <
Environment

ANew Federal institutional structure for water
governanceAlignment of functions and responsibilities
with the NWR policy & legistlation

Institutional
Set-up <

Awater Assessment and Allocation

AUniform Pricing Model for Water Resources

Amplement PES Schemes

APollution Control

Management < AFlood & Drought Management
Instruments ARiver Basin and Land Use Planning

ARiver Basin Information System

AR&D on IRBM and an IRBM Pilot Project

ARiver Basin Monitoring

AStakeholder Participation

ASM also spearheaded the Water Sector Transformation Agenda 2040 (WST2040) Study as
part of the 12th Malaysia Plan, by addressing eight (8) additional sub-sectors deemed vital
and strategic to empower people in accelerating the implementation of the IWRM Plan. The
WST2040 study highlighted | ack of owner shi
inadequate participatory platforms resulting in deteriorating water quality and wastage as one
of the five (5) focus area which need to be resolved to envisage Water Sector Transformation
can be achieved by the year 2040. (Source: WST2040)

p/ resp



1.3 Gap Review

The review to identify the gap in the existing IRBM was carried out to ensure the CbKRB-
IRBM developed will benefit all the targeted stakeholders, local communities and the
environment as whole. The current IRBM Strategy by ASM and IRBM developed by engaged
consultants either by DID Malaysia and state DID, State Water Regulatory or by the local
governents are used as baseline reference documents for the policy makers and agencies.
Governmental agencies play significant role not only on the policy level but also at the ground
especailly on the riverbasin management. Technically the governmental agencies focused on
the engineering approach (hard approach) to ensure the facilities and infrastructures able to
support the river basin management. It is well understood that hard approaches alone is not
sufficient, to ensure the issues related to IRBM is well managed. Beside that soft approach
also equally important for sustainable water resourse management. Civic Science Approach
that emphasise bottom up through heart approach by enhancing the awareness, knowledge
and skill which will enable actions to address and solve the issues at their root causes. It is
important to factor in the humanistic approach, such as the power of the community in
alleviating issues at grassroot level.

There is a need to find the equilibrium b
The current IRBM method are mainly spearheaded by the agencies either the top down or
bottom up. While this may get the job done, it does not provide ownership to the community
and therefore, there is little chance for sustainability. The CbKRB-IRBM provides a platform
for the communities to instill sense of ownership and led the action plans together with
relevant agencies. The communities need to entrusted by this agencies and given ownership
to adopt and monitor the as well as to feel appreciated and needed to play their roles as the
stakeholders. It is important to address this gap to improve the outcome of any river
management project especially on the sustainability aspect.

10
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Current Top Down and
Bottom Up Approaches within Agencies
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Promoted Bottom Up Approaches through the CbKRB- IRBM

11



Thus the key of the approach in building relationship and trust with government, highlights the
need of public private partnership (PPP) which emphasizes collaboration of the CBOS, NGOs,
medias and other stakeholders. Furthermore, Cross-agency involvement and support among
multiple agencies is crucial for impactful results (e.g. DID, DOE, Local Authorities, other water
related key agencies) as some issues require institutional reforms or policy change (e.g.
sullage issues, WQI, FOG and solid waste) which requires significant time and an intimate
approach. To ensure the above to be implemented successfully and sustainability, SMART
Partnership mechanism is to be promoted and established as focal platform. This is important
to increase awareness, develop strategies to enhance involvement of various governmental
agencies, other relevant stakeholders with local communities, public and media in river basin
management, linking on-going programmes among different agencies, information exchange
and technical supports. The SMART partnership help to strengthen the capacity of local
stakeholders (with a focus on NGOs/CBOs) to be more actively involved in protection and
conservation of riverbasin.

There is a need for the governmental agencies to embark advisory role, that is crucial in
contributing ideas and resources to the implementation of the project, complement their
technical expertise to providing technical support as well as collaboration partners and to form
network with the community members and therefore, the public will have direct access/contact
with real government officers in their relevant agencies.

Overall, it leads to better and more lasting results, where the integrated approach will enhance
the quality of results and help ensure sustainability by enabling the development of long-term
multi-stakeholder partnerships. Governmental involvement and engagement are important
and must work in hand i.e. any hard i construction based initiative needs maintenance and
also support of the surrounding communities. By working in hand, addition to just public
hearing and option sharing before commencing a project will eventually lead to long term
partnership, ownership, win i win approaches and leads to sustainability.

12
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To ensure the proposed action plan can be implemented at grassroots level with the

community engagement, a guiding community based IRBM plan is necessary to ensure the

strategies and its goals are achievable. Community approach need to take into account the

complexity of the water problems caused by social, hydrological, and ecological system

imbalances to co-creating resilient solutions by recovering and restoring not only the

ecological system, but also the social system in which all actors including hidden players are

aware of their role and responsibility. Some of the significant issues highlighted and not

limited for the IRBM components in Malaysiawhi ch requires communitiesd
within the element of water quality and quantity as well as the socio T economic sectors.

1 Agramont, Afnan & Craps, Marc & Balderrama, Melina & Huysmans, Marijke. (2019). Transdisciplinary Learning
Communities to Involve Vulnerable Social Groups in Solving Complex Water-Related Problems in Bolivia. Water.
11. 10.3390/w11020385.
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The overarching message is that community should be given as well play significant roles
towards the river ownership and as such should be a central part of Integrated River Basin
Management (IRBM). The IRBM plan highlighted can be achieved in many different ways, at
different scales and within different tiers of communities. This plan developed for Kinta River
Basin will starts out with explaining on environment and its beneficiaries, discussion the
components of the environment, the key stakeholders and drivers. Then traces down on how
the strategies used in the engagement process with focused approaches centred on
community led implementation and its sustainability.

This plan developed based on existing IRBM plans as refrenece guide together with Global
Environment Ce rwbrking éxperigh@ orycerantusity engagement in river care
with agencies like DID, DOE, LA and other in ensuring sustainable approaches. With the
support of Yayasan Hasanah through the project Stewardship for A Healthy Kinta River Basin
Through Green Living Practices, the plan developed focusing for the Kinta River basin
engagement is expected to be used as a model for other community based integrated river
basin management approaches at other basinbés in

1.4 Community based Kinta River Basin- Integrated River Basin Management
(CbKRB IRBM)

The CbKRB_IRBM will establish a balance between the natural functions of the river and the
built environment. Hence, the framework for the IRBM plan for Sg Kinta in the community
perspective will encompasses a holistic approach that included role of communities as change
agent and action oriented through Civic Science and Nature Based Solution to meet the
identified key goals.

This Community based Kinta River Basin - Integrated River Basin Management (CbKRB
IRBM) is as complimenting the existing finding and highlights the role of various stakeholders

14



i.e. government, municipalities, water regulatory bodies, academic institutions, industries,
farmers, NGOs, etc., to participate in the management of river basins especially local
communities into Integrated River Basin Management (IRBM). This plan highlights goals,
practical strategies, and guidance on how to implement the proposed action plans with
significant input and action undertaken by community at grassroots level (community
perspective) within Kinta River Basin. Although communities can undertake IRBM modelled
river care activities, they need support from government agencies and other players, which
the role as well as management strcuture further emphasized in the coming chapters (4 and
5).

15 Chapter Input

Chapter 1: Introduction to IRBM and Community based Kinta River Basin - IntegrateRiver
Basin Management (CbKRB-IRBM).

Chapter 2: Highligts the current state of the Kinta River Basin in term of landuse, pollution
level, the governance roles as well as ongoing programmes to provide some input
on how the proposed goal will benefit the communities.

Chapter 3: Focuses on the the proposed goals, with detailed input on the objectives, the
proposed action plan, the key partners and supporting agencies as well as the
proposed timeframe to achieve the expected outcome.

Chapter 4: This section describes roles of stakeholders relating to implementation of CoKRB-
IRBM. The resources needed also highlighted in this section.

Chapter 5: This section covers KPIs measured for each goals respective to the strategies.

15



CHAPTER 2: KINTA RIVER BASIN (KRB)

2.1 Introduction

This chapter covers and described the general information of the project area including climate,
geology and soil type, biodiversity; human use, demography and economic activities; water
supply; disaster risk and governance. Beside that the current status of Kinta River Basin
presented here through the summary of the Kinta River Basin Rapid Environmental
Assessment study conducted by GEC (March to April 2022) in collaboration with external
researchers also included here. (Refer to Kinta River Basin Rapid Environmental Assessment
report for details).

2.2 Project Area

The project area is emphasized on the Kinta River Basin (KRB). The basin size of KRB is
approximately 2686.12km?. KRB have covered various sub-districts as shown in Table 2.1.
Sg Kinta is the river passing through Ipoh city, where the river flows from Mount Pass at
Simpang Pulai-Cameron Highlands Highway in Ulu Kinta with an elevation is approximately
1500m above MSL. Sg. Kinta is the most important water resource in Ipoh city and the second
most important water resource in Perak state (after Perak River) used for drinking and
irrigation purposes.

For the purpose of this project, zones boundary is set based on the available data to facilitate

project planning, designing, implementation and monitoring as shown in Figure 2.1. The
zones represent the different regions of the Kinta River Basin that is within the project area.

16
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Table 2.1: List of Sub-districts within KRB boundary

Sub-District Area (km?)
Belanja 102.58
Tanjong Tualang 143.33
Kampar 393.02
Hulu Kinta 697.52
Sungai Raya 242.63
Teja 269.29
Sungai Terap 100.62
Labu Kubong 39.38
Belanja 1.06
Layang Layang 3.11
Bota 70.88
Pulau Tiga 47.81
Kampong Gajah 43.32
Lambor Kanan 38.75
Sayung 0.86
Senggang 0.51
Sungai Siput 34.60
Batang Padang 13.44
Chenderiang 238.28
Pasir Panjang Hulu 94.54
Bandar 413

2.3 Secondary Data Analysis

This section covers data from past as well as latest studies done at Kinta River Basin.
Secondary data covers climate, geology and soil type, human use, demography, economic
activities, water supply and disaster risk within KRB.

2.3.1 Climate

The project site had experienced an abundance of sunshine and a typical equatorial climate,
humid with high temperature all year round. The lowest humidity is generally recorded in
February and the highest humidity is generally recorded between October to November,
ranging from 63% to 99%. Generally, the climate condition within Kinta River Basin (KRB) is
highly influenced by the monsoon season as tabulated in Table 2.2. The daily temperature
varies between where low air temperature occurs from December to January and the highest
air temperature usually occurs from April to May. The annual rainfall ranges from 2,000 mm
to 2,400mm. For the State of Perak, the average annual rainfall from year 1980 to 2014 is
about 2156.41mm. Based on the 34 years of records, the rainfall varies from 1352.93mm to
2735.49mm (Hanif et al., 2022)

Table 2.2: The annual seasonal climate period within the project area

Dec |Jan |Feb

Mar | Apr | May

Jun [July |Aug

Sept | Oct | Nov

Northi East
Monsoon

Transitional period

South-West
Monsoon

Transitional period
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The project site is sheltered from the Northeast monsoon, hence receives limited rain during
this season. In contrast, the Southwest monsoon, from May to July, accumulates moderate
rainfall. The peak of rainfall occurs from April to May and August to October during the
transition period between the monsoons. Major floods generally occur between the months of
July to December. In some events, occasional spills over the mountain range during the
Northeast monsoon cause floods in November and December (Perak IRBM, 2010).

2.3.2 Geology and Soil Type

The Kinta River Basin is located in the Western Stratigraphy Belt of Peninsular Malaysia that
is underlain predominantly by Palaeozoic rocks. In KRB, relatively thick limestones
predominate and they range from Silurian to Permian age. There are a large number of karstic
limestone outcrops on the eastern flank of the KRB, of which some are on the brink of
disappearing as they are being exploited for use as raw materials for cement factories, as
construction stones and aggregates, and as fillers. Besides limestone, KRB is also underlain
by clastic sedimentary rocks such as interbedded sandstone and mudstone, shale, granite,
and alluvium. (Meng et al., 2014).

The soil major groups in the KRB site consist of marine alluvial soils in the downstream area
while sedentary soils in the middle stream (DOA, 2002) and steep land soils in the upper
stream (DOE, 2013). The upland soils are generally medium to fine-textured. The floodplain
soils range from well-drained levee soils to poorly drained heavy clays and peat soils in very
poorly drained areas. Most soils are suitable for a wide range of crops. However, the clay
content was more pronounced, attaining a value of more than 30% while sand content was
less than 60%. (Hamzah, 2010).

2.3.3 Human Use, Demography and Economic Activities

The population growth is one of the main drivers for increasing water consumption. Aside from
consumption for survival, health and well-being, the economic activities and development that
grows alongside population lead to impacts on natural resources within KRB. Therefore,
knowledge on the current and future population projection is essential for resources planning
and management. The demographic information of KRB is obtained from secondary data of
Population and Housing Census of Malaysia (2020).

Overall, there are 8 parliaments within KRB site with 21 DUN (State Legislative Assembly)
involved in this project assessment. The population composition in KRB area (Table 2.3)
shows that Bumiputera ethnicity has the highest population which is (51.5%) followed by
Chinese (35.7%), Indian (12.2%) and others (0.6%).

Table 2.3: Population composition within Kinta River Basin

Parliament | DUN (State | Bumiputera | Chinese | Indian Others Sub- Total
Legislative population | Population
Assembly)

Tambun Hulu Kinta 76,616 24,326 | 12,163 569 113,674 259,166
Manijoi 107,810 22,697 | 14,549 436 145,492

Ipoh Timur | Canning 10,654 30,836 5116 329 46,935 134,700
Tebing tinggi 34,994 15,871 | 4,078 220 55,108
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Pasir pinji 4,343 26,681 | 1,502 98 32,657

Ipoh barat | Bercham 18,129 41,670 | 10,119 351 70,269 134,978
Kepayang 10,852 8,023 | 4,197 116 23,188
Buntong 5,896 14,823 | 20,594 208 41,521

Batu Gajah | Jelapang 6,053 25,895 | 13,289 228 45,509 137,227
Menglembu 6465 31825 6920 273 45,529
Tronoh 22078 17367 6605 139 46,189

Kampar Malim nawar 12027 14468 3156 89 29,769 104,552
Keranji 7867 25947 3896 151 37,824
Tualang 26,721 5137 | 2,994 111 36,959
sekah

Gopeng Sungai rapat 45,540 23,036 | 7,147 304 76,028 216,236
Simpang 40,787 50,884 6929 494 98,997
pulai
Teja 27,694 9519 3874 124 41,211

Tapah Chenderiang 24630 4954 4850 207 34,641 79,093
Ayer kuning 32050 6934 5023 444 44,452

Pasir Salak | Sungai 29003 8174 1965 157 39,299 80,485
manik
Kampong 40692 82 329 124 41,186
gajah

Overall 590,901 409,149 | 139,295 | 5,172 | 1,146,437 | 1,146,437

Population

Source adapted from: Population and Housing Census of Malaysia, 2020
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Economic activities are very important asitmai nl'y support peopl eds

classification of activities divides economic activities into categories which, by
aggregation, make it possible to define the sectors of activity (Agriculture, Industry,
Construction, Fisheries, etc.). Service sector (79%) holds highest economic activity
percentage within KRB area followed by Construction (8.2%), Manufacturing (7.5%)
and Agriculture, forestry and fishing (2.3%). Fisheries, Forestry, Livestock, Mining and
Crops are the other remaining economic activities MSCI, 2008; MSBR, 2022).

2.3.4 Water Supply

Sultan Azlan Shah Dam is the first in the country that adopted the roller compacted
concrete construction technique, where its construction period started in 1997 and was
officiated on August 2, 2007. The dam was the last phase of the Greater Ipoh Water
Supply Il Scheme under Lembaga Air Perak (LAP). It was constructed in order to raise
the water supply of Perak by 25%. It is aimed to increase water output for the Kinta
district (including Ipoh city) from 136 million litres daily (MLD) to 639 MLD to cater for
350,000 consumers.

Generally, LAP had confronted the two (2) main issues which are known as the
sedimentation and water shortage stored during the dry season. Currently, the issues
on the sedimentation at the Sultan Azlan Shah Dam were addressed by excavating
the sedimentation from the dam (checked dam) to maintain the water storage volume
in the dam. The observed sedimentation at the dam is made up from various types of

materials, including fine particles of silt and clay; and larger particles of sand and gravel.

The excavation processes take place in three (3) stages at the check dam. Three (3)
check dams were constructed before the Sultan Azlan Shah Dam by the LAP to control
sedimentation. This area is an active erosion environment because of the erodible
material in the stream and check dams?. Check dams are commonly used to stabilize
sedimentation, reduce the water velocity, limit catchment erosion, and increase the
reservoir storage capacity of a dam.

Sg Kinta and Sultan Idris Shah Il Water Treatment Plant (source of water: Sg Perak)
mainly provides water supply to total population of 1,066,697 covering Ipoh, Kampar
and Batu Gajah areas (GEC, 2021). Sg. Kinta is the main water source of the municipal
water pipeline to the urban and semi-urban areas within KRB, enabled by LAP. LAP
operates the Sultan Azlan Shah Dam and the two (2) water treatment facilities that
provide water supply to different parts of KRB; the Sg. Kinta Water Treatment Plant
(WTP) and Ulu Kinta WTP. Only these two (2) WTP are dam regulated in the Kinta
district, while the rest are by the run of river scheme. The Sg. Kinta WTP is the second
largest WTP in the district with a design capacity of 227 millions litres per day (MLD)
(Table 2.4). The major demand points are from the town areas of Ipoh, Kampar and
Tapah (LAP, 2014).

21 AP, 2014
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Table 2.4: Existing WTPs within KRB

Water treatment Water sources Forest reserve Design capacity
plant (MLD)
Ulu Kinta Kinta River Bukit Kinta 136.38
Sungai Kinta Kinta River Bukit Kinta 227.30
Sultan Idris Shah II, Perak River NA 272.77
Parit

Source: Lembaga Air Perak, 2019

2.3.5 Disaster Risk
Slope erosion and flood are two major disaster risks faced by Kinta River Basin
currently. This section gives overview on this immediate disaster risks.

2.3.5.1 Slope Erosion

Slope erosion severely impacts the river water quality and quantity, riverine biodiversity
and downstream reservoir water storage capacity. The geomorphic hazard often being
a result of poorly managed land use ended uploading huge amounts sediment into the
water body. Left unchecked there will be also a direct subsequent social and economic
crisis through water supply shortage as many water catchment areas are prone to
slope erosion due to poorly managed land use by man. Within KRB specifically at
upstream, the major slope erosion occurrences had been identified at Simpang Pulai-
Cameron Highland Highway (Section 44-46) which contributes to the high
sedimentation in the Sultan Azlan Shah Dam. The Malaysian Public Works Department
(PWD) Kuala Lumpur has classified the landside at Section 44 (Km44) and Section 46
(Km46) of Simpang Pulai-Lojing Road (FT185) as a critical area. Recently, two deaths
occurred whom two men buried under the landslide at the Kilometre (Section) 35 along
Jalan Simpang Pulai-Cameron Highlands (Bunyan, 2021). Figure 2.2 shows the
location of the water catchment area, the highway and the Sultan Azlan Shah Dam.
Sultan Azlan Shah Dam (SASD) catchment has experienced changes in land cover
due to Simpang Pulai-Cameron Highlands Road Project in 2001 which crosses the
catchment at the highland regions. These changes have resulted in modification and
alteration in the status of land cover and cause increased upland erosion and higher
concentrations of suspended sediment within the catchment (Mohd Firdaus, 2013).
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Simpang Pulai -
Cameron Highlands Hlghway

Figure 2.2: Water catchment area, location of the highway and the Sultan Azlan
Shah Dam on a satellite image

Figure 2.3 shows the main area in the UKB affected by slope erosion affected is the
western hillside of the Gunung Pass ridge; where the eroded landslides were washed
down to the Penoh River especially during the heavy downpour. The deeply-incised
Penoh River is a tributary of Kinta River, leading down from the Gunung Pass which
has an elevation of 1587 m above the sea level (GEC, 2020) and lately become main
source of sediment into the Kinta River and finally the dam.

23



Figure 2.3: Satellite image and drone photo of the landslide and the erosion ending
up into the Penoh River feeding into the Kinta River and finally into Sultan Azlan
Shah Dam

Sultan Azlan Shah Dam provides continuous raw water supply to 2 water treatment
facilities; Sungai Kinta Water Treatment Plant (WTP) and Ulu Kinta WTP that provide
water supply to Kinta Valley inhabitants. Realising the issue and current limitations with
anticipated future scenario from the erosion hazard, a pilot bio-engineering
demonstration site established for slope erosion events at the Section 49.5, FT185
Simpang Pulai-Cameron Highlands Highway as part of national demonstration site for
Perak under Mainstreaming of Biodiversity into river management project, initiated by
DID Malaysia, UNDP and GEF5 and implemented by GEC with DID Perak. Following
initial success of pilot bio-engineering demonstration site, it is proposed to replicate to
bigger as well as critical slopes with mix bio-engineering approach.
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Landsli.de. area at KM46, FT185 Simpang Pulai-Cameron Highlands
Highway(captured on 24 February 2020)

Sediment in the bed of the Sg Penoh due to eroding highway slopes (captured on
23 July 2020)

Sediment transport and turbid Sg Kinfa entering Sultan Azlan Shah Dam (captured
on 10 August 2020)

Figure 2.4: Landslide area at KM46, Simpang Pulai Highway, leading to
sedimentation in Sg Penoh, hence to Sultan Azlan Shah Dam
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2.3.5.2Flood

Intergovernmental Panel on Climate Change (IPCC) report defined flood as the
overflowing of the normal confines of a stream or other body of water or the
accumulation of water over areas that are not normally submerged (IPCC, 2007).
Floods include river (fluvial) floods, flash floods, urban floods, pluvial floods, sewer
floods, coastal floods, and glacial lake outburst floods. Perak has experienced 396
flood disasters between 2014 and 2020. Perak had the worst flood disaster in the year
2020, with data of 100 incidents, with 10 being a beach flood and 90 being a flash
flood. The low lying terrain stretching from Sg Kinta confluence up to Pasir Salak and
Kg Gajah have well documented flood problems. Most villagers or the communities
affected by floods are reluctant to leave when encouraged to evacuate. From the
hydraulic simulation, these areas are susceptible to floods of a 2i year ARI discharge.
The simulation also indicated that the extent of flood problems reach out as far as Bota
(CH.104) where its existing protection levels are either at a 21 year ARI level or lower.
Along Sg Perak, there are some flood prone areas such as the upstream of Sg
Kinta/Sg Perak confluence near Kg Gajah which suffer long durations of flood,
sometimes inundated for a few weeks. Such long durations of flood will affect the yield
of the inundated crops like oil palm and orchards (Perak IRBM, 2010). The overall flood
disaster revealed that flash floods were the main cause of this disaster from 2014 to
2020. Flash floods are common in Kinta River Basin. Heavy downpour usually causes
flash floods in Kinta River Basin. On 19 January 2022, Ipoh, main area of the Kinta
River Basin, was hit by flash floods. The disaster's affected areas include Taman
Cempaka, Bandar Botani, Tambun, and Greentown.

On 7 March 2022 and 28 November 2020, flash flood was struck in Teluk Intan
because of heavy rain. Due to this incident, 18 persons from four families were forced
to relocate to Temporary Migration Centre (PPS). The impact of this flash flood in
Batang Padang caused the water from Sungai Bidor to overflow into Sungai Perak,
resulting in a flash flood in Hilir Perak. As a result of the flash floods, 202 people and
60 families were evacuated to PPS.

The floods in Perak are caused* by:

i) Heavy rain events
ii) Internal drainage events; inadequate, imperfect, and not maintained
iii)  The occurrence of overflowing river water; overcapacity, narrow, shallow and
unmaintained.
iv)  Flood mitigation/ control structures; inadequate, imperfect, and not maintained
v) Tidal sea events
vi)  Development, land clearing, and rubbish

*Based on GECO6s review of various newspaper
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2.4 Governance

There are ten (10) state government Excos (Committee Chairman) for Perak (Perak,
2022). There are two State Exco and portfolio very much related for overall
management of Kinta River Basin. The main two are State Excos are Chairman of
Science, Environment, and Green Technology Committee as well as Chairman of
Infrastructure, Energy, Water and Transportation Committee. Respect to State Excos,
the state government agencies are also assigned based on their jurisdiction. Whole
Kinta River Basin comes under jurisdiction of four (4) local authorities. They are Ipoh
City Council, Batu Gajah District Council, Perak Tengah District Council and Kampar
District Council.

In respect to Kinta River Basin, currently a Project Working Group (PWG) formal
established with members from a total of 29 state government agencies and invited
universities, NGO as well foundation as off May 2022. Perak State Chairman of
Science, Environment, and Green Technology Committee is the advisor to this PWG
which headed by Director of Department of Irrigation and Drainage Perak with GEC as
secretariat. The committee meet at least once a year for formal meeting while having
information disseminated throughout year through WhatsApp platform. Figure 2.5
shows the current structure of Kinta River Basin PWG.

Perak State Chairman of Science
Environment, and Green Technology
Committee

| Advisor I_

Director,

Department of Irrigation and
Drainage (DID), Perak

Chairman

DID Perak and Global
Environment Centre
(GEC)

_| Secretariat
[ |

State government . . o Invited NGO(s) and
agencies Invited Universities Foundation ()
| Member | L | Member | L Member |

Figure 2.5: Current structure of Kinta River Basin PWG
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2.5 Summary of Kinta River Basin Rapid Assessment Environment

Kinta River Basin Rapid Environmental Assessment (KRB-REA) was carried out by
GEC as part of Sg Kinta Stewardship through Green Living Practices project. This
section will summarize the KRB-REA report. The key components involved in the KRB-
REA were water quality, aquatic and terrestrial flora, fish, small fauna, benthic
macroinvertebrates, land use activities, and pollution inventory. A total of 15 sampling
stations were selected to achieve the aim of the assessment. Table 2.5 shows the
sampling stations and components involved for each station. The flora and fauna
sampling were carried out for 7 days from 21 March 2022 to 27 March 2022. Water
quality sampling was carried out later for 3 days from 13 April 2022 to 15 April 2022.
Besides GEC staffs, the assessment was supported by number of external experts
and laboratory officers.

Table 2.5: Shows the sampling stations and components involved for each station

Sampling Water Benthic Flora Small Fish
Station Quality | Macroinvertebrates Fauna
KRBEAS 01 a a a a a
KRBEAS_02 a a
KRBEAS_03 a a a a a
KRBEAS_04 a a a a a
KRBEAS_05 a a a a a
KRBEAS_06 a a a a a
KRBEAS_07 a
KRBEAS_08 a a a a a
KRBEAS_09 a a a a a
KRBEAS_10 a
KRBEAS_11 a a a a a
KRBEAS_12 a a a a
KRBEAS_13 a a a a a
KRBEAS_14 a a a a a
KRBEAS_15 a a a a
Note:
1. & = sampling component carried out
2. = sampling component not carried out
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2.5.1 Land Use within KRB

The total area of KRB is 2686.12 km2. Overall, the largest land use type within KRB is forest, with total size of 893.70 km? (33.27%). Second
largest is agriculture which covering about 815.63 km? (30.36%), followed by waterbodies as the third largest land use type within KRB with
351.27 km? (13.08%) and the least is livestock area with 18.43 km? (0.69%). Main types of land use within KRB are shown in Table 2.6 and
depicted in Figure 2.6.

Table 2.6: Breakdown of land uses within KRB area

KRB Section
KRB Landuse
Upstream Midstream Downstream
No. Types of Landuse Percentage Percentage Percentage
Area Area Area Area Percentage of
(km?) of Landuse (km?) of Landuse (km?) of Landuse (km?) —

(%) (%) (%)
1 | Forest 893.70 33.27 396.64 50.69 357.97 38.15 139.11 14.41
2 | Agriculture and related 815.63 30.36 98.61 12.60 208.93 22.26 508.05 52.64
3 | Waterbodies 351.27 13.08 29.20 3.73 163.16 17.39 158.92 16.46
4 | Municipal, utilities and related 259.96 9.68 159.49 20.38 59.36 6.33 41.11 4.26
5 | Open Area, Shrub, Erosion Site 252.44 9.40 75.07 9.59 117.71 12.54 59.65 6.18
6 | Swamp forest 49.96 1.86 1.26 0.16 4.02 0.43 44.68 4.63
7 | Mixed development 44,74 1.67 17.97 2.30 19.73 2.10 7.04 0.73
8 | Livestock Area 18.43 0.69 4.26 0.54 7.54 0.80 6.63 0.69
TOTAL 2686.12 100.00 782.51 100.00 938.43 100.00 965.19 100.00
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Figure 2.6: Land use of Kinta River Basin
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http://www.riverranger.my/

