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1.0

INTRODUCTION

The State of Selangor, Wilayah Persekutuan Kuala Lumpur and Putrajaya
encompasses a total area of approximately 8396 sq km with an estimated population
of 7.5 million as of 2013.

The recent water rationing exercises have highlighted the vulnerability of our water
supply and resource systems. Despite substantial efforts by the Government to date,
there is a clear need to manage our water resources better to safeguard ourselves from
such risks in the future.

Integrated Water Resources Management (IWRM) has been defined by the Global
Water Partnership as “a process which promotes the coordinated development and
management of water, land and related resources, in order to maximize the resultant
economic and social welfare in an equitable manner without compromising the
sustainability of vital ecosystems.”

While other definitions may exist, it is important to note that IWRM places emphasis
of management of water, land and related resources. Hence care must be taken not to
exclude considerations of land and environmental resources. IWRM also emphasizes
sustainability of ecosystems.

IWRM is a cross sectoral policy approach intended to replace the traditional
fragmented sectoral and often piece meal or adhoc approaches to water resources
management. IWRM was mooted as an alternative and more balanced approach to
water management taking the needs of various sectors into account.

The developments in the Murray Darling basin in Australia are worthy of note where
abstractions from the basin were allowed to progress at the expense of the ecosystems
and this eventually resulted in water failing to reach the sea and other related issues.
A critical review of the basin was undertaken and eventually capping of abstractions
was introduced to restore the basin to much healthier levels. In Malaysia, a common
perception is that environmental requirements can be sacrificed if it means that
human needs are met. This perception, while valid in the case of extreme droughts,
needs to be discouraged as a more permanent practice to avoid treading the path of
the Murray Darling experience.
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Integrated River Basin Management (IRBM) is a subset of IWRM and is similar to
IWRM with the focus on management based on natural geographical boundaries
rather than administrative boundaries.

Figure 1.1 illustrates IRBM and IWRM as a schematic.

IWRM is a wider and more encompassing issue than IRBM. Hence some
considerations such as demand management and ensuring adequate water supply are
more appropriate within the context of IWRM rather than IRBM. This is especially so
since water demand management is not a basin specific goal. It is a goal that applies
to the entire area. If it is to be applied to a basin, it would be more appropriate in a
basin that has deficit of water supply. This is clearly not the case with the Sg.
Selangor basin.

Water is a key driver for development, both economic and social, but it is important
to emphasise that water is only one of a number of vital resources and issues that are
important and should not be considered in isolation. As an example, solid waste
disposal can be viewed in terms of its impact on water bodies but remains an
important issue in itself. With limited land available and threats posed by landfills,
the trend is to consider incineration as an alternative. Hence the decision to migrate
towards incineration may be driven by other considerations than potential pollution
caused by landfills and debris trapped at intakes.

Action plans, particularly those involving substantial capital expenditures need to be
justified on an economic basis. For instance, it is a known fact that the water industry
in Malaysia is generally heavily subsidized by the Government. The sewerage sector
is similarly also heavily subsidized and to a larger extent. Actions involving capital,
operational and maintenance expenditures must be therefore economically justified if
the efforts of the Government to move in the direction of better or full recovery of
costs are not to be jeopardized.

The issues facing all relevant basins in Selangor needs to be addressed on a common
framework to facilitate decision making and allocation of resources, financial and non
financial.
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There are a total of 7 basins in Selangor as shown in Figure 1.2. LUAS has only
recently finalized an IRBM plan for the Langat basin. There appears to be no progress
so far on development of similar plans for the remaining basins.

The Sg. Selangor basin was selected as the first basin for the development of an
IRBM plan on the basis of its relative importance as it supplies approximately 60 %
of the total water supply within the state. However, the catchment within the basin is
relatively well protected and not heavily developed. Hence water quality is generally
within healthy levels.

Figure 1.3 shows the Water Quality Index (WQI) for the three major basins in
Selangor. It is evident that water quality is a more serious issue in the Langat basin
and the Klang basin. In the case of the Klang basin, the poor river quality is
‘accepted’ as it does not impact existing water treatment plants and the quantity of
water that can be abstracted if the water quality is improved is limited, due to lack of
adequate storage sites within the basin. Some efforts have been made and are being
made to remedy the water quality situation with the River of Life programme but
these efforts are focused on the portions of the basin within Kuala Lumpur only. In
the case of the Langat basin, water quality has been known to affect the Langat plant
in particular. Although the contribution of this plant to total supply is relatively small
compared to the large plants within the Sg. Selangor system, the need for action on
water quality is more critical for Langat because of the disruptions than in Sg.
Selangor basin, ceteris paribus.

This illustrates the fact that while the standards for water quality are clear, the
emphasis seems to be inconsistent with the actual situation within the basins. A total
of ten strategies have been identified for the Sg. Selangor basin for improving water
quality, where the water quality at the intakes for the key plants are generally good
and acceptable while actions for the Langat have only recently been investigated. The
water quality within Klang basin remains polluted and is likely to remain that way
until the River of Life programme is completed.

Assessments of risks for the various aspects of the IRBM plan have been carried out
and action plans have been formulated to be large extent, based on the risk
assessments.
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Figure 1.1: Schematic Representative of IRBM and IWRM

IWRM builds on river basin management

IWRM

IRBM

- from a water quantity and water quality perspective
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Figure 1.2: River Basins and Dams in Selangor
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Figure 1.3: Trend of Water Quality Index of Selected Rivers
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2.0

SG. SELANGOR BASIN

The Sg. Selangor basin has been adequately described in many previous studies and
there is therefore no further need to describe the characteristics of the basin.

The basin plays a very important role in water supply, accounting for about 60% of
the total water supply for Selangor, Wilayah Persekutuan Kuala Lumpur and
Putrajaya. It is set to play a increasing role, with the development of two hybrid off
river storage schemes which have been identified as having potential of as much as
6000 Mld.

The basin covers an area of approximately 1554 square kilometres at Bestari Jaya
which is approximately 19% of the total area within Selangor, Kuala Lumpur and
Putrajaya (8396 sq.km). It is one of the seven basins within the State. The other major
basins are Sg. Klang and Sg. Langat.

The Sg. Selangor basin is made up of 10 sub basins as shown in Figure 2.1. The
figure shows the proportionate areas of each sub-basins. The key water treatment
plants within the basin are the Sg. Selangor Phase 1, 2 and 3 plants at Bestari Jaya
and the Rasa plant.

The water quality within the sub-basin is generally dependent on the rainfall within
the sub-basin and the landuse within these sub-basins.

The annual variation in rainfall in the basin ranges between 1792 to 2757 mm (1950 1990) with an annual average of 2250 mm/yr which is equivalent to 4361 MCM/yr or
11,497 Mld. In contrast, the capacity of all existing water treatment plants within the
basin is about 3,016.50 Mld as summarised in Table 2.1 which is well below the
average annual rainfall levels, as can be expected.
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The yield in the basin at Bestari Jaya is enhanced by the introduction of the Sg.
Tinggi and Sg. Selangor dams. The storage of the Sg. Tinggi dam is larger than that
which can be supported hydrologically by its catchment. This is by design to tap
water resources from other catchments. A pumping system on Sg. Selangor
downstream of the dam was introduced to tap excess water during wet weather and
transfer this water to the S. Tinggi dam.

Figure 2.2 shows the existing Sg. Selangor dam and reservoir while Figure 2.3
shows a schematic of the Sg. Selangor system.

In order to further enhance the yield within the system from surface water resources,
it is necessary to identify potential storage locations.

The water quality within the basin is generally satisfactory (Level II) with some sub
basins recording lower standard. Efforts will need to be continued to address the
threats to water quality.

Flood management issues are included in the IRBM plan although the impacts are
relatively minor in comparison to floods in other areas.

Lastly, the IRBM plan is aimed at addressing issues related to conservation of firefly
and ecosystems.
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Table 2.1: Existing water treatment plant and storage reservoirs in Sg. Selangor
Water Treatment Plant (WTP)
No.

Water Treatment Plant (WTP)

Design Capacity
(Mld)
1.30

1

Sg. Tengi

2

Kuala Kubu Bharu

3

Rantau Panjang

31.50

4

Sg Selangor (F1)

950.00

5

Sg Selangor (F3) Sg Rasa

250.00

6

Sg Selangor (F3) Badong

800.00

7

Sg Sireh

8

Sg Selangor (F2 - P1 & P2)

6.70

27.00

Total
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Figure 2.2: View of Sg. Selangor Dam

Source: HORAS Study at Bestari Jaya
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Figure 2.3: Schematic Diagram of Major Storage Reservoir and Supply Network
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3.0

ENSURE SUFFICIENT WATER

3.1

Review of the 2005 – 2006 Drawdown in the Dams

This segment of the report addresses the issue of reservoir level depletion for both
Selangor (CA= 197 km2) and Tinggi (CA= 40 km2) dams during 2005-2006. At the
beginning of 2005, both dams were at their full supply levels, +220 m MSL (Mean
Sea Level) and +59.5 m MSL for Selangor and Tinggi dam respectively.

It is postulated that in general, the drawdown event of both reservoirs was due
primarily to global weather anomaly, El Nino Southern Oscillation (ENSO) event in
the Pacific Ocean. The phenomenon was due to the ocean or sea surface warming
near the coast of Peru. The abnormal warming event in the eastern Pacific creates a
pressure imbalance in the western Pacific with higher atmospheric pressure that
drives most of the moisture toward the eastern end of the Pacific Ocean.

Correspondingly the difference between the long-term statistical variations in
pressure between these two extreme ends can be expressed quantitatively as Southern
Oscillation Index (SOI).

The low flow at the Bestari Jaya Intake (CA= 1554 km2) during 2005-2006 was
evidenced in the residual flow measurement at the barrage.

3.1.1

Enso Phenomenon

The global circulation of heat and mass balance affects the flood and drought events
worldwide. On occasions, the regular and normal circulation is interrupted by the
abnormality of the natural forcing function or event. One of these anomalies is the El
Nino Southern Oscillation (ENSO) that occurs 2-6 years, on average.

This abnormal and fluctuating climate event affects the hydrological regime in
Malaysia as well. An El Nino event is generally associated with drought with
prevailing low flows in the river basins. The most severe events of the last century
were 1982-1983 and 1997-1998 that affects majority of Asia Pacific nations.

L:\985\DOC-FINAL\Reports\F1\Executive Summary\CHAPTER 3.doc

3-1

Pelan Pengurusan Lembangan Sungai Bersepadu (IRBM)
Lembangan Sungai Selangor (2015-2020)
Executive Summary

The natural phenomenon can now be explained with in depth understanding of its
mechanism and evolutions and at the same times, it can be quantitatively measured by
the Southern Oscillation Index (SOI).

This is carried out by measuring the

statistically pressure deviation between Darwin and Tahiti. These two locations
represent the western and eastern Pacific Ocean respectively.

The index is

characterized by negative, positive, and neutral position.

The more negative SOI signifies a serious and prolonged drought event. Conversely,
the positive position indicates the wetter phase of climate fluctuation or La Nina
event which may leads to regional flooding. A neutral position sometimes but rarely
occurs with more or less equal magnitude of sea surface pressure at both western and
eastern Pacific.

3.1.2

Sg Selangor Basin: Reservoir Releases during 2005-2006

Both Selangor and Tinggi reservoirs were full to their full supply levels (FSLs) and
ready in operation in late 2004 (see Figure 3.1). During the first eight (8) to nine (9)
months of 2005, both reservoir released to augment low flows at the Bestari Jaya
Intake (CA= 1554 km2).
The average of releases for a continuous period of 9 months was 15.6 m3/s (1349
Mld) with the highest months of releases, February and August 2005 were 19.57 m3/s
(1691 Mld) and 21.44 m3/s (1852 Mld) respectively.

The recent El Nino events occurred on 1991-1993, 1997-1998, 2002-2003, 20052006, and 2012-2013 with an on-going forecast by MMS to be continuously extended
into 2014. These events were correlated to the low flow regime in the Sg. Selangor
basin.

3.1.3

El – Nino Influence

The reason for continuous reservoir releases by both Selangor and Tinggi dams are
primarily due to prevailing low flow regime induced by a mild El Nino event starting
from January 2005 until September 2006.
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The drawdown continues for about nine (9) months to reach +190.41 m and +51.64 m
MSL for Selangor and Tinggi dam respectively. This corresponded to some 11.5 m
and 8.0 meter drops in water level from their respective FSL (Full Supply Level).
The refilling of the reservoir commenced then hence until full at late 2006.
The naturalized flow at the Bestari Jaya intake (CA= 1554 km2) was correlated to the
negative SOI index for 2005-2006 (see Appendix 3).

In order to optimize operations of the existing water resource facilities, it has been
recommended that efforts be made to augment existing hydrological and rainfall
monitoring stations. LUAS is currently in the process of implementing these stations
and the information available from these new stations should preferably be integrated
with the IWRIMS system and the proposed River Basin Management System
(RBMS) or Sg. Selangor Decision Support System (DSS).

LUAS is also in the process of carrying out detailed survey of the existing dams as a
validation exercise. On completion of the survey it will be necessary to revaluate the
surface water system yield, operational rules and rule curves.

Issues

1. There is a need to enhance or optimise operation of existing
water resource facilities by providing more stations for
measurement of related parameters such as rainfall and flow
in river. This will help reduce risk of wastage resulting from
over release from dams.
2. The yield of the basin based on existing dams and control or
rule curves for the dams needs to be reevaluated when survey
of these dams provide more uptodate data of the dam
charcteristics.

Measures
& Actions

1. Improve monitoring facilities to facilitate better operation of
dams.
2. Reasses Sg. Selangor system yield.

Stakeholders

LUAS / JMM / JPS
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3.2

Maximising Utilisation of Surface and Groundwater Resource

One of the key issues pertaining to the river basin management plan is to ensure that
water resources within the basin are utilised effectively. The State of Selangor,
Wilayah Persekutuan Kuala Lumpur and Putrajaya will need to rely on water sourced
from Pahang to meet future demands. As such it is clear that utilisation of local
resources should be maximised, without compromising other needs and
considerations, to reduce reliance on "imported' water.

The surface water resources within the Sg Selangor basin have been progressively
developed and enhanced with the addition of the existing Sg. Tinggi and Sg. Selangor
dams. These dams allow for water available during wet spells to be collected and
stored, and subsequently released for use at intakes downstream of these dams in a
controlled manner. This enhances the management of water resources within the
basin with the innovative use of storage facilities to increase the supply available or
yield of the basin.

However these dams are able to only collect and store water from areas or catchments
which contribute to these dams. The total catchment of the dams is about 237 sq km
while the total catchment area for the Sg. Selangor basin (estimated at the Bestari
Jaya intakes) is 1504 sq km. This means that the dams only tap about 16 % of the area
within the basin. The surface water available from catchments downstream of these
dams cannot be similarly stored due to lack of storage facilities.

Further efforts have been made to enhance the supply or yield available from the Sg.
Selangor basin by the introduction of a pumping station downstream that pumps
water into the Sg. Tinggi dam. The pumping station pumps water available during
wet spells from catchments downstream of the dams up to the location of the
pumping station, for storage in the Sg. Tinggi dam. This improves the overall
reliability of supply from the Sg. Tinggi dam.

Figure 3.2 shows a schematic representation of the key water resource facilities
within the Sg. Selangor basin.
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As there are no more locations for new dams within the basin, efforts have now been
turned to using storage available from existing ponds within the basin to further
enhance the yield. The incremental storage of these ponds is relatively small in
comparison to that available with the Sg. Tinggi and Sg. Selangor dams and hence
incremental yields are correspondingly small.

However it has now been established that these ponds can be used in conjunction with
underlying groundwater surfaces to increase the supply or yield available within the
Sg. Selangor basin substantially. These schemes have been termed as Hybrid off
River Storage Augmentation schemes (HORAS) schemes.

Two HORAS schemes have been identified with the first scheme at Kg. Sg. darah in
Kuala Selangor with a potential yield of as much as 750 Mld and the second at
Bestari Jaya with a potential yield of about 5000 Mld. The first stage of the HORAS
schemes at Kg. Sg. Darah is currently at the implementation stage with a capacity of
300 Mld.

The total supply or yield available within the Sg. Selangor basin is therefore increased
substantially compared to when considering surface water only. It is therefore vital to
ensure that efforts are made to maximise the utilisation of water resources within the
basin with the innovative use of surface and groundwater. This would reduce
dependence on supply from more expensive sources such as interstate transfer.

However the issue of development of groundwater resources is faced with some
challenges that need to be dealt with to ensure success.

This includes addressing the risks and uncertainties surrounding the groundwater
water potential and groundwater development (saline intrusion, reliability of supply,
land subsidence etc.)

in a systematic fashion followed by suitable measures to

monitor groundwater and protect groundwater catchments within the basin on a long
term basis.

The key issues and the proposed action plan for maximising utilisation of existing
water resources centres around issues related to the HORAS developments.
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Issues

1. Surface water resources have been developed in
from groundwater resources. The

proposed

isolation
Hybrid

off

River storage Augmentation Schemes (HORAS) aim to utilise
excess surface water available together with underlying
groundwater. However, there is considerable uncertainty in
the assessments of reliable yield. These uncertainties need to
addressed

and

resolved

before

proceeding

with

implementation of the schemes.
2. The implementation of schemes will need to be
up with appropriate measures to monitor

followed

the scheme in

terms of quantity and quality as well as measures to protect
the related catchment areas.
1. Investigate groundwater resources within the basin.
Measures
& Actions

2. Implement groundwater schemes identified as having
substantial potential and established to be

feasible.

3. Protect groundwater catchments.
4. Continue exploration of additional resources within river
basin.
Stakeholders

LUAS / JMG / UPEN / KKM / Jabatan Kimia

The following table summaries the policies and strategies for ensuring sufficient
water.
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Policy 1: Ensure Sufficient Water
No.

Measure

Action

Indicator

1.1

Improve
monitoring
facilities to facilitate better
operation of dams

LUAS is currently in the process of
implementing additional monitoring
stations as part of the DSS for Sg.
Selangor basin. Information from the
new facilities will be preferably
incorporated within IWRIMS and the
proposed RBMS or Sg. Selangor DSS
(Decision Support System) to be
developed.

Implementation
monitoring report

1.2

Reassess Sg.
system yield.

Selangor

The system yields need to be reviewed
as data from the survey become
available. Water resource availability
need to be reviewed accordingly.

Review report

1.3

Investigate
groundwater
resources within the basin

LUAS to cooperate with JMG and any
other relevant authority to develop
criteria and approach to assessments of
groundwater potential.

Guidelines

&

Responsible Agency

S

M

L

Comment

LUAS / JPS / JMM

√

The 2007-2012 Sg. Selangor
basin
plan
recommended
additional monitoring stations
within the Sg. Selangor basin
for this purpose. The proposed
works
have
not
been
implemented
and
are
recommended in the new plan.

LUAS

√

LUAS is in the process of
undertaking a detailed survey
of the existing dams.

LUAS / JMG

√

There is an urgent need to
streamline
approach
to
assessments of groundwater
potential to ensure consistency
in recommendations.
LUAS is currently undertaking
a comprehensive groundwater
study for Selangor to assess
supply
potential
of
groundwater.
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No.

1.4

Measure

Implement
groundwater
schemes
identified
as
having substantial potential
and established to be
feasible

Action

Indicator

Responsible Agency

S

M

LUAS

√

There is also an equally urgent
need to carry out more
rigorous and comprehensive
analysis of groundwater to
ascertain extent of risks
associated with issues such as
saline intrusion, subsidence
and impact on surface water
resources.

√

Fieldwork and monitoring of
groundwater resources, in
particular for the larger
schemes should be reinforced
and
expanded,
where
necessary to facilitate decision
making.

Independent peer review of HORAS
schemes before implementation.

Review report

Carry out study to assess suitable
permanent and long term groundwater
monitoring points and parameters to be
monitored.

Study report

LUAS / JMG

Install proposed monitoring points and
monitor groundwater resources.

Monitoring report

LUAS / JMG

√

Develop
comprehensive
computer
model of basin complete with
groundwater and surface water data for
longer term monitoring and decision
making.

Database

LUAS / JMG

√

Develop HORAS schemes in stages and
monitor performance and impact before
proceeding with subsequent stages.

Implementation
monitoring report

L:\985\DOC-FINAL\Reports\F1\Executive Summary\CHAPTER 3.doc

3-8

and

UPEN / LUAS

√

√

L

√

Comment
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No.
1.5

1.6

Measure
Protect
catchments

groundwater

Continue exploration of
additional resources within
river basin

Action

Indicator

Responsible Agency

S

Gazette groundwater catchments as
protected areas

Gazettment
of
groundwater catchments
as protected areas

LUAS

√

Monitor Groundwater/HORAS
resources (water quantity and quality)

Monitoring report

LUAS / JMG / KKM /
Jabatan Kimia

Efforts need to be taken to explore other
potential sources.

Study report

LUAS/ JMG

Note:
S

Short

M

Medium

L

Long
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M

L

√

√

√

√

√

√

Comment

The maximum limit is not
known.
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Figure 3.1: Reservoir Water Level 2005-2006: Selangor and Tinggi Dams
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Figure 3.2: Schematic Diagram of Major Storage Reservoir and Supply Network
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Appendix 3.1: Soi Index 2000 to 2007
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Appendix 3.2: SOI Index 2004 to 2006 (from www.bom.gov.au)

year
2004

2005

2006

month
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC
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SOI
-11.6
8.6
0.2
-15.4
13.1
-14.4
-6.9
-7.6
-2.8
-3.7
-9.3
-8.0
1.8
-29.1
0.2
-11.2
-14.5
2.6
0.9
-6.9
3.9
10.9
-2.7
0.6
12.7
0.1
13.8
15.2
-9.8
-5.5
-8.9
-15.9
-5.1
-15.3
-1.4
-3.0

BB Intake
MCM/mth

36
22
48
77
64
43
58
23
27
124
169
163
187
121
136
203
197
258
81
141
300
346
557
237
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4.0

ENSURE CLEAN WATER

The water quality of Sg. Selangor has been relatively steady over the past ten years,
based on data from DOE/ASMA for the period between 2007 and 2013. It has a
higher water quality index in comparison with Sg. Klang and Sg. Langat, the other
major rivers in the State of Selangor. This notwithstanding, Sg. Selangor continues to
face issues and challenges in the management of its river basin and in deteriorating
water quality along certain stretches of the river where water pollution manifests from
time to time in the form of industrial, agricultural and domestic waste discharges as
well as chemical spills.

The upper segment of the river basin generally falls within Class I and Class II,
although total coliform counts are high along this segment and throughout the entire
basin. The river segments along the mid-stream fall within Class II and Class III; the
parameters that contribute to the pollution status include BOD, NH3-N, TSS and total
coliform. There are four rivers in the mid-stream segments which receive the worst
pollution loads, namely Sg. Rawang, Sg. Kundang, Sg. Sembah and Sg. Air Hitam.
The water quality of Sg. Rawang also contains fairly high Mercury which points
towards industrial source. Water quality along the lower basin ranges between Class
III and Class IV over the same period, again defined by the same worst parameters as
detected in the mid-stream segment. The water quality analysis suggests that the main
pollution sources within the river basin are likely to be derived from discharges of
domestic wastewater from the townships/residential areas, industrial or agricultural
effluents, sand mining, earthworks and quarry activities.

The DOE/ASMA Monitoring Stations and the river classification are shown in
Figure 4.1.

4.1

Reduce Pollution from Industrial Wastewater

A total of fifty-four (54) effluent discharging factories are located in the Sg. Selangor
basin, of which 68% are located in industrial estates in Rawang, 19% in Batang Kali,
11% in Serendah and 2% in Rasa (see Figure 4.2). Industry types are typically rubber
and palm oil-based industries, glove manufacturing, furniture, packaging and paper,
chemical, food processing, automobile, textile, pharmaceuticals, plastics, electronics,
paper recycling and waste recovery.
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Figure 4.2: Percentage of Effluent Discharging Factories in Sg. Selangor Basin
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Rawang
Batang Kali
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68%

Industrial effluent continues to be a recurring issue in the water quality of Sg.
Selangor due to a number of factors:


Poor management practice



Absence or inadequate treatment facilities



Non-compliance of the regulations
pertaining to treatment and discharge
standards



Large numbers of small industries that do not
fall under the Regulations



Illegal/unregulated industrial premises

Generally, the non-metallic and automotive industries have the highest compliance
rate, either due to the nature of the industry or the management protocol required of
the industry. However, industries related to cement and cement-products, metal
finishing, rubber processing, wood-based, packaging and paper, chemical, agrobased, textile, plastic, sealants and adhesives, fertiliers and detergent products have
lower compliance.
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Water quality at Sg. Serendah and Sg. Batang Kali is classified as Class II, based on
analysis of data obtained from DOE/ASMA. Sg. Rawang and Sg. Sembah, on the
other hand, are classified as Class III. The presence of heavy metals such as mercury
in concentrations higher than the allowed limit detected in Sg. Rawang, Sg. Batang
Kali and Sg. Serendah indicates pollution from industrial wastes.

Issues

1. Industrial effluent discharges not meeting the required
standards at all times.
2. Direct discharges without prior treatment from small scale
industries which do not fall under the DOE’s Regulation.
3. Poorly maintained or poor performance of treatment plants.
4. Lack of or poor understanding of the regulations pertaining to
treatment and discharge standards.
Reduce pollution from industrial wastewater

Measures
& Action

1. Improve monitoring and enforcement of wastewater producing
industries.
2. Make it mandatory for wastewater producing industries to
engage a competent person responsible for wastewater
treatment and compliance with effluent discharge standards.
3. Form an integrated river patrol squad or surveillence team to
conduct regular and scheduled monitoring and enforcement.
4. Carry out strict enforcement of penalties on recalcitrant
industries.
5. Review existing contravention licences and regulations with
the aim of improving waste management and compliance in the
palm oil and rubber processing industries.
6. Review the Regulations to make it mandatory for wastewater
producing industires to adopt/implement Best Available
Techniques (BAT).
7. Implement measures to prevent accidental pollution, through
identification of static and mobile risk spots and setting up an
Accident Emergency Warning System.
8. Implement procedure according to the Manual for Handling
Oil Spill and Polluting Substances.
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9. Locate future risk industries downstream of water intakes;
relevant agencies to work in consultation or collaboration with
JPBD and PBT to ascertain type of industries permissible
within each industrial zone.

Stakeholder

4.2

LUAS / DOE / JBPD / PBT / Water operators / Highway
authority / Federal Government

Upgrade Domestic Wastewater Treatment

About 85% of the sewage discharges in the Sg. Selangor basin are treated at IWK
facilities, compared to 81% as reported in the IRBM Plan 2007 (see Figure 4.3).
Despite the increase, close to 73% of IWK wastewater treatment plants come under
Category 3. Built before 1999, these plants are seen as a continuing issue as they are not
designed or capable of removing the majority of pollutant loads to their acceptable
discharge levels compared to Category 1 plants which provides tertiary treatment and
are more efficient.

Figure 4.3: Percentage of Sewage Treatment Systems in Sg. Selangor Basin

12.5%

2.2%

IWK
ISTs
Direct Discharge
85.2%
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Issues

1. Pollution from domestic wastewater is significant within Sg
Selangor basin.
2. Effluent not meeting the required standards at all times.
3. The majority of the treatment plants are aging, utilise old
technology and not subject to the more stringent standards
imposed on newer plants built after 1999.
4. Privately operated plants are not properly maintained and
discharge inadequately treated effluent into the receiving waters.
5. The

Water

Services

Act

(2006)

has

removed

the

responsibility of IWK to provide desludging service to
individual septic tanks.

Measures
& Actions

6.
Upgrade sewerage system amd sewage treatment

1. Systematic upgrading of all IWK treatment plants to Category 1.
2. Installation of interceptor sewers to connect ISPs and pour-flush
systems to a centralised treatment plant for better treatment.
3. Plans for sewage treatment to be in tandem with population
growth and urbanisation within the Sg Selangor basin.
4. Prioritise implementation plan for a centralised sewage treatment
plant at Rawang.
5. Study feasibility of introducing interceptor drains/sewer systems
to capture grey waters for treatment.
Stakeholder

4.3

SPAN / JPP / IWK / DOE / PBT

Reduce Pollution from Other Point Sources
Although discharges from wet markets, restaurants and food stalls are small
compared to industrial and domestic wastewater discharges, pollution loads from
such point sources can be very high, particularly in terms of BOD, oil and grease, etc.
Issues

1. High pollution loads, especially in BOD, oil and grease, and
related organics discharged into public stormwater drains and
eventually into the receiving waters.
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Measures
& Action

Reduce pollution from other point sources

1. Remove slaughtering of poultry from the markets to approved
slaughter houses with proper wastewater collection and
treatment systems.
2. Move all markets including night markets and “pasar tani” into
centralised areas that are provided with wastewater collection
and treatment systems.
3. Increase enforcement in shutting down illegal food stalls.
4. Strengthen enforcement.

Review LUAS’s Legislation for

enforcement to include pollution control from markets, etc.
5. Provide drainage and wastewater collection systems at markets,
hawker centres, etc that are channeled to a central sewage
treatment plant.
6. Phase out illegal food/hawker stalls and provide proper
designed hawker centres where wastewater collection and
treatment facilities are provided.
Stakeholder

4.4

LUAS / PBT / JPS / JPP

Reduce Pollution from Freshwater Aquaculture
Freshwater aquaculture farming along Sg. Selangor is conducted on land in exmining ponds, cement tanks and excavated ponds. The activity contributes high BOD
loads, although the amounts may not be large depending on the mode of operation.

Aquaculture farms observed in Hulu Selangor
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Control of effluent discharge from the freshwater fish farms is regulated by LUAS
Regulation “Peraturan-peraturan Kemasukan atau Pelepasan Bahan Pencemar (Negeri
Selangor) 2012”. The regulation sets a discharge limit for farms of 50 hectares and
above, requiring the farm operator to have a licence to discharge and to submit an
effluent analysis report every 3 months. Farms below 50 hectares are not regulated.

In the same vein, only freshwater aquaculture farms that produce for the export
market are registered with DOE and issued with MyGAP certificate.

Through

MyGAP, DOF is able to monitor, audit and check on farm hygiene, waste treatment,
etc. However, DOF has no control over farms that are not registered with them.
Issues

1. Effluent discharge from big farms (>50 hectares) are regulated, but
not smaller farms whose combined pollution loads could be high.
2. Submission of effluent discharge analysis reports by the farm
operators to LUAS has not been forthcoming; hence the extent of
compliance or non-compliance with the discharge limits by licenced
farm operators cannot be determined.
3. “Regulation for Land Fisheries/Aquaculture in Selangor” currently
being drafted by the Federal Fisheries Department regulates aspects
pertaining to destructive fishing practices, i.e. use of poison and
explosives, but does not address wastewater treatment arising from
land aquaculture activity.

Measures
& Action

Reduce pollution from freshwater aquaculture

1. To improve monitoring of effluent and enforcement. This also
requires LUAS to review its existing Regulations to include the
smaller farms – their size, parameter and limits of discharge.
2. Impose a Code of Practice (Sijil Akuakultur Amalan Baik or SAAB)
that requires farms to have sedimentation pond/s with effluent
discharge that must constitute 10% of the overall farming area. If
intensive farming or high stocking density is implemented, farms
should be required to install the RAS system.
3. Draft guidance documents for adoption by farm operators on the
design of farms, best managment practice and use of enhanced
microorganisms in sedimentation ponds.
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4. Establish an aquaculture zone with a common integrated wastewater
treatment facility.
Stakeholder

4.5

LUAS / DOF / JPBD / PBT

Reduce Pollution from Poultry and Livestock Farming

Waste generated from livestock farming in the Sg. Selangor basin is mainly in the
form of solids. Whilst solid waste from poultry farms may be sold as fertilizer for
vegetable farming, cattle manure from the larger farms are pelletised, also for use as
fertiliser. Liquid wastewater is generated in relatively smaller quantities and mainly
derived from the cleaning of poultry cages and animal shelters and from run-off
during rains. Generally, wastewater is channelled into water courses or seeps into the
ground. Only the bigger farms have some form of wastewater treatment system,
mainly in the form of earth ponds which provide only primary treatment.

Control of wastewater discharge from poultry farming and animal husbandry in
Selangor comes under LUAS Regulation “Peraturan Kemasukan atau Pelepasan
Bahan Penceman (Negeri Selangor) 2012”.

However, the control limits are

applicable to farms of a specified size, i.e. bird or livestock population, requiring such
farms to be licensed for discharging into water bodies as well as submission of a
quarterly effluent analysis report.

Issues

1. Farming contributes to organic pollution loads due to liquid
wastewater channelled directly into streams or seeps into the
ground.
2. Farms below the specified farm/population size do not fall under
LUAS’s Regulation of discharge limits.
Reduce pollution from poultry and livestock farming

Measures
& Action

1. To review the current Regulation for effluent control requirements
for smaller population farms.
2. Establish requirements for large farms, integrated feedlots and
slaughter houses to have proper solid waste and wash water
collection and treatment systems.
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3. Improve enforcement to ensure compliance of effluent quality to the
required standards.
4. Establish separate dedicated zones for poultry farms and livestock
farms for better waste management, using the integrated farm
concept in Sg Nilam, Negeri Sembilan, as an example.
5. Draft guidance documents for adoption by farm operators on the
design of farms and best managment practice in respect to pollution
control.
Stakeholder

4.6

LUAS / DVS / PBT / Pejabat Tanah

Reduce Sedimentation and Suspended Solids
Sedimentation and suspended solids are issues generally connected to earthworks and
sand mining. Currently, DOE places great emphasis on soil erosion and sedimentation
from earthworks and requires major projects to undergo the EIA process and to
prepare an Erosion and Sediment Control Plan (ESCP). On the other hand, smaller
development projects (under 50 hectares) which are not required to undergo the EIA
process come under the ambit of LUAS' Peraturan Kemasukan atau Pelepasan Bahan
Pencemaran 2012 which have set the limits for TSS and oil and grease.

Illegal sand mining activities.

Earthworks activites.

Effluent quality limits pertaining to sand mining are also under the purview of LUAS
regulations. Although water quality reports submitted to LUAS by the sand mining
contractors show no issues with TSS loads, better monitoring and enforcement of the
regulations for sand mining is still required to substantiate the reports and to keep
violations in check.
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Issues

1. Increased TSS content in the water courses due to improper or
inadequate erosion control measures during earthworks.
2. High TSS in rivers where sand mining are taking place
indicate this activity is a major source of pollution to the
rivers.
Reduce sedimentation and erosion

Measures
& Action
1. Improve regulatory framework relating to smaller development
projects to require preparation and implementation of ESCP,
and to enhance monitoring and enforcement efforts.
2. Further monitoring of the sand mining activities by the relevant
authorities to ensure that they are fully in compliance.
3.
Stakeholder

4.7

LUAS

Reduce Pollution from Landfills
Presently, there is one engineered sanitary landfill within the Sg. Selangor basin at
Bukit Tagar. Of the other landfill sites located in Sg. Selangor basin, only two (2) are
still in operation - at Sg Sabai and Bukit Beruntung.

Bukit Tagar Sanitary Landfill.

Generally, landfills contribute to surface and ground water quality pollution if no
proper collection and treatment systems are in place. The state government has
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drafted a new enactment on solid waste management: “Enakmen Pemungutan,
Pembuangan dan Pelupusan Sisa Pepejal dan Pembersihan Awam Negeri Selangor,
Siri 2 Bil 1/2014”. Although the details and coverage of the enactment are not known,
it is likely to include provisions for pollution control at the landfill sites, as
recommended in the IRBM Plan 2007.
Issues

1. Illegal dumping of solid waste
2. Inadequate information on solid waste sites
3. Mixed waste stream and high water content
4. Existing federal legislation on solid waste management does
not address matters relating to pollution control measures.

Measures
& Action

Reduce pollution from landfills

1. To include provisions for approval of waste facilities and
prevention of pollution from the waste disposal sites in the
State’s new enactment on solid waste management.
2. To establish a proper database for landfill sites.
3. Provide additional waste recovery centres/inert waste landfill.
4. Strengthen enforcement of solid waste disposal.
5. Implement National 3R policy and waste segregation at source.
6. Raise public awareness through information, education and
demonstration projects.
7. Establish affordable and appropriate technical options (e.g.
incinerator) to reduce, reuse and recycle the waste.
8. Investigate the feasibility of upgrading existing landfill to
incorporate leachate treatment.
Stakeholder

4.8

UPEN / JPSPN / LUAS / DOE / PBT / Landfill Operators

Strengthen Protection of the Reservoirs

In 2009, the National Land Council set a policy that all Permanent Forests identified
as water catchments are not to be compromised by activities upstream of the water
catchments as they may damage the forest ecosystems and the main water sources of
the country. In Selangor, the water catchment areas in the Sg. Selangor basin will be
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further protected through the Forest Management Plan (2012-2020) prepared by
Jabatan Perhutanan Selangor. This plan has designated 250,128 hectares of land in
Selangor as Permanent Forest Reserves. This includes the catchments of the Selangor
Dam and the Sg Tinggi Dam, both of which were gaztetted as protection zones in
December 2011 (Warta No. 3959).

4.9

Enhance Enforcement of Effluent Discharge
The onus of monitoring effluent discharge is on the “polluter” who is expected to
submit records of monitoring. Often times, these records are not forthcoming and
may not be accurate. The way forward is to strengthen the method of enforcement of
effluent discharge by conducting regular spot checks and collection of samples to
confirm the reports submitted by the “polluter”.

In addition, it is also necessary to implement scheduled integrated enforcement
involving the related agencies.
4.10

Early Warning System
Disruption of water supply due to pollution appears to have increased in recent times.
An early warning system will limit damage to water treatment plant equipment and
reduce recovery times.
Actions to be taken include investigating the feasibility of introducing an early
warning system to detect extreme pollution, using on-line monitoring of parameters
such as hydrocarbon, NH3N, mercury and heavy metals. The feasibility of the early
warning system and related works needs to be investigated and includes the
implementation of the Design Support System (DSS) at strategic points along Sg
Selangor.
The following table summaries the policies and strategies for ensuring clean water at
Sg. Selangor basin.
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Policy 2: Ensure Clean Water
No.
2.1
2.1.1

2.1.2

Measure

Action

Indicator

Responsible Agency

S

M

L

Comment

Review the EQA Regulation to make it
mandatory for the industrial operator to engage a
competent person to be responsible for
wastewater treatment and compliance with
effluent quality standards.

EQA Regulation review

DOE / LUAS / Water
operators

√

√

√

Industrial premises that fall within
the EQA Regulation must submit
accurate records of monitoring on a
monthly basis to the DOE.

LUAS to initiate formation of an Integrated River
Patrol Squad to conduct scheduled and more
frequent patrolling of the river.

Integrated river patrol

Carry out strict enforcement of the penalties
allowed for under the Regulations on those
recalcitrant industries.

Scheduled enforcement
reports

Increase frequency of spot checks through the
Integrated River Patrol Squad.

Scheduled
reports

Priority in enforcement to be placed on the
industries within the Rawang Integrated Industrial
Estate.

Scheduled enforcement
reports

To review existing contravention licenses and
regulations with the aim of improving waste
management and compliance monitoring.

EQA
review

Reduce pollution from industrial wastewater
Improve monitoring and
enforcement of wastewater
producing industries

Review
existing
contravention licences
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Potential issues with water quality
pollution from the many numbers of
smaller industries which do not fall
under the Regulation.
Sg. Sembah sub-basin and its subtributaries Sg. Rawang have the most
problems with water quality and to a
lesser extent Sg. Serendah.

monitoring

Regulations

Federal Govt / DOE

√

√

There are particular industries such
as the Palm Oil and Rubber
industries, etc which are currently
excluded from the Industrial Effluent
Regulation; the list of excluded
industries is provided under the First
Schedule (Regulation 3).
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No.

Measure

Action

Indicator

Responsible Agency

S

M

L

Comment

2.1.3

Locate future risk industries
downstream
of
water
intakes.

Zoning of future industrial areas in Structure Plan
and Local Plans to be more definitive on the type
and class of industries to be allowed within the
industrial zones.

Structural Plan and Local
Plan review

JPBD / PBT / DOE

√

√

√

Industrial zoning should be based on
locating polluting industries within
downstream areas of a river basin.

Locate polluting industries in the lower river basin
areas, downstream of the water supply intake at
Bestari Jaya. Relevant authorities are to work in
consultation and collaboration to ascertain the
type of industries permissible within each zone.

Structural Plan and Local
Plan review

Controls on effluent quality will still
be necessary to protect the rivers at
the downstream stretches and also
the marine waters at the river mouth.

2.1.4

Implementation of Best
Available
Techniques
(BAT)

Make changes to the permits/licences for
industries of a specified size to include obligations
for operators of facilities to ensure BAT are
applied.

Enforcement
parameters

DOE

2.1.5

Implementation of measures
to
prevent
accidental
pollution

LUAS is responsible for implementing
procedures according to the Manual for Handling
Oil Spill and Polluting Substances.

Implementation

LUAS / PBT / Water
Operators / Highway
Authority

Identify and inventorize potential static and
mobile accident risk spots.

Guidance document

Introduce preventive measures to reduce risk of
accidents.

Guidance document

Establish an Accident Emergency Warning
System.

Guidance document
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√

√

√

√

Existing regulation specifies list of
parameters for which BMPs are
expected to be adopted but there are
no limits set for the parameters
which can be used for enforcement.

Targeted
at
preventing
the
occurrence of accidents that can
result in pollution of rivers and
ensuring effective contingency
planning in the event of an incident
taking place.
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No.
2.2
2.2.1

2.2.2

2.3
2.3.1

Measure

Action

Indicator

Responsible Agency

S

M

L

Comment

SPAN / JPP / IWK /
DOE

√

√

Pollution from domestic wastewater
is significant within Sg. Selangor
basin.

√

√

A large section of the population,
about 79% of the PE, are likely to be
living in houses that are yet to have
connections of grey water to the
sewerage system.

√

The discharges from wet markets are
small; however, the pollution loads
from these sources can be very high,
particularly in BOD.

Upgrade sewerage system and sewage treatment
Develop strategies and plans
for sewage treatment

Ensure treatment of grey
water from residential areas

Plans for sewage treatment to be in tandem with
the population growth and urbanization within the
Sg. Selangor basin.

Sewage
master plan

treatment

Include nutrient removal technologies in the
treatment process and upgrade all the current
STPs from Category 3 to Category 1& 2.

Sewage
master plan

treatment

Increase the sewer connection to households that
are currently still utilizing septic tank systems.

Sewage
master plan

treatment

To study feasibility of having interceptor drains
and/or sewer systems that can channel the grey
waters into sewage treatment plants for treatment.

Feasibility study

SPAN / JPP / IWK /
PBT

Remove slaughtering of poultry from the markets
to approved slaughter houses with wastewater
collection and treatment systems.

Implementation plan and
program

LUAS / PBT / JPS / JPP

Move all markets including night markets and
“pasar tani” into centralised areas that are
provided with wastewater collection and
treatment systems.
Have drainage collection systems at appropriate
locations that can channel wastewaters to a central
sewage treatment plant.

Implementation plan and
program

Reduce pollution from other point sources
Reduce pollution from wet
markets
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No.

2.3.2

2.4
2.4.1

Measure

Reduce pollution from
restaurants and food stalls

Action

Indicator

Strengthen enforcement. Review LUAS’s
Legislation for enforcement to include pollution
control from markets, etc.

LUAS
review

Increase the level of enforcement in shutting
down illegal food stalls.

Implementation plan and
program

Phase out illegal food/hawker stalls and provide
proper designed hawker centres where wastewater
collection and treatment facilities are provided.

Implementation plan and
program

Enhance awareness and encourage the move of
the illegal food stalls from illegal premises to
proper hawker centres.

Implementation plan and
profram

Responsible Agency

S

M

L

Comment

√

Restaurants and food stalls contribute
organic pollution loads to the rivers
through discharges of food waste and
oil and grease into storm drains.

√

LUAS Regulation “Peraturan
Kemasukan atau Pelepasan Bahan
Pencemar (Negeri Selangor) 2012”
was gazetted on 20 April 2012 for
7 activities, of which two of the
activities relate to aquaculture.

Regulation

PBT

Reduce pollution from freshwater aquaculture
Improve
regulatory
framework
relating
to
discharges from aquaculture.

To improve monitoring of effluent and
enforcement of the regulation on discharges
from aquaculture farms.

Scheduled
reports

LUAS needs to review its existing Enactment
to regulate the smaller farms. The review
should cover size of the farms, relevant
parameters and their discharge limits.

LUAS Enactment review
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LUAS / DOF

√

√

Big farms are registered with DOE
and issued with MyGAP certificate
if production is aimed at the export
market. Through MyGAP, DOF is
able to monitor, audit and check on
waste treatment, etc. However,
small farms are not licensed or
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No.

Measure

Action

Indicator

Responsible Agency

S

M

L

Comment
registered with DOF, and thus have
no control over them.
Fisheries Department is currently
an advisory agency. Regulation
for Land Fisheries / Aquaculture in
Selangor is currently being drafted
by the Federal Department of
Fisheries.

2.4.2

2.4.3

Implement new regulation
and develop guidelines for
design
of
appropriate
aquaculture systems

Establish
aquaculture
development zones

Establish guidance documents on the design of
farms.

Guidance
documents

report

/

Impose a Code of Practice (Sijil Akuakultur
Amalan Baik or SAAB) that requires farms to
have sedimentation pond/s with effluent
discharge that must constitute 10% of the
overall farming area. If intensive farming or
high stocking density is implemented, farms
should be required to install the RAS (Recycle
Aquaculture System).

Guidance
documents

report

/

Promote use of ‘good bacteria’ or Enhance
Microorganism (mud ball) at the sedimentation
pond.

Guidance
documents

report

/

Incorporate aquaculture development zones
where there can be common wastewater
treatment facilities established into the
Selangor Structure Plan.

Structural Plan
Local Plan review
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and

LUAS / DOF

PBT / JPBD

√

√

√

Regulations
pertaining
to
aquaculture farming operations are
in the process of being finalized.

√

√

Absence of an enabling regulation
or enactment at the state level.
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No.
2.5
2.5.1

Measure

Action

Indicator

Responsible Agency

S

M

√

√

L

Comment

Reduce pollution from poultry farming and animal husbandry
Improve
regulatory
framework relating to
animal waste

Review LUAS current Regulation for effluent
control requirements for smaller population
farms.

LUAS
review

Regulation

LUAS / DVS

Poultry farming and animal
husbandry in Selangor comes
under
LUAS
Regulation
“Peraturan Kemasukan atau
Pelepasan Bahan Penceman
(Negeri Selangor) 2012”.
There is also the Poultry
Farming (State of Selangor)
Enactment 2007 and the
Animal Act 1953 (amended in
2006).
However,
both
enactments do not contain
regulations for effluent control
discharge.

2.5.2

Reduce pollution from
poultry, cattle, buffalo,
sheep and goat farming.

Establish requirements for large farms,
integrated feedlots and slaughter houses to
have proper solid waste and wash water
collection and treatment systems.

Guidance document

Identify and dedicate zoning area for the
poultry and animal husbandry.

Structural Plan and
Local Plan review

Establish guidance documents on the design of
farms and best management practice in respect
to pollution control.

Guidance document

Improve enforcement on the compliance of

Scheduled
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LUAS / DVS / Pejabat
Tanah / PBT

√

√

√

Poultry farming is widely practiced
in the Sg. Selangor basin; there is
less focus on animal husbandry.
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No.

Measure

Action
effluent quality to the required standards.

2.6

Indicator
and
reports

enforcement

Regulation

Responsible Agency

S

M

L

Comment

√

√

√

Major projects required to undergo
the EIA process and to prepare an
Erosion and Sediment Control Plan
(ESCP). There are also major
issues of soil erosion caused by
smaller development projects
which are not required to undergo
the EIA process. These smaller
projects (< 50 hectares) come
under the ambit of LUAS
‘Peraturan
Kemasukan
atau
Pelepasan Bahan Pencemaran
2012’.

√

√

Reduce sedimentation and suspended solids

2.6.1

Reduce sedimentation and
suspended solids from
earthworks

Improve regulatory framework relating to
smaller development projects to require
preparation and implementation of ESCP, and
to enhance monitoring and enforcement efforts.

LUAS
review

2.6.2

Improve monitoring and
enforcement of pollution
controls for sand mining
activities

Further monitoring of the sand mining
activities by the relevant authorities to ensure
that they are fully in compliance.

Scheduled monitoring
and enforcement reports

LUAS

LUAS

Sand mining is still a major source
of pollution in the Sg. Selangor
basin.
Sand mining activity is subject to
“Peraturan-peraturan
Aktiviti
Pengubahan Sumber LUAS” which
require approval from the Director
of LUAS.
In addition to this, each sand
mining site which carries out sand
washing also requires “Lesen
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No.

Measure

Action

Indicator

Responsible Agency

S

M

L

Comment
Kemasukan atau Pelepasan Bahan
Pencemar”.
Sand washing scheme is required to
adopt water recycling method.

2.7
2.7.1

Reduce pollution from landfills
Implement solid waste
policy, regulations and
strategic plans

2.7.2

Improve information
waste disposal sites

on

2.7.3

Reduce illegal dumping of
solid waste

To include provisions for approval of waste
facilities and prevention of pollution from the
waste disposal sites.

Draft Solid Waste
Enactment review

To establish the institutional structure to
implement policies, regulations and strategic
plans.

Draft Solid Waste
Enactment review

To establish a proper database for landfill sites.

Database

Provide additional waste recovery centres/inert
waste landfill.

Scheduled monitoring
and enforcement reports

Strengthen enforcement of the solid waste
disposal
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Scheduled monitoring
and enforcement reports

UPEN / PBT / Landfill
operators

√

PBT / JPSPN / UPEN /
DOE / Landfill operators

√

JPSPN / PTD / PBT /
LUAS

√

√

The state government has drafted a
new enactment on solid waste:
“Enakmen
Pemungutan,
Pembuangan dan Pelupusan Sisa
Pepejal dan Pembersihan Awam
Negeri Selangor, Siri 2 Bil
1/2014”.
Information on waste disposal sites
is useful for future planning and
management of the landfill sites.

√

Targeted mainly at construction,
demolition and commercial waste.
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No.

Measure

Action

2.7.4

Divert waste from landfills
& reduce water content in
solid waste

Implement National 3R policy and waste
segregation.

Implementation
and program

plan

Raise public awareness through information,
education and demonstration projects

Implementation
and program

plan

Establish affordable and appropriate technical
options (e.g. incinerator) to reduce, reuse and
recycle the waste.

Implementation
and program

plan

Investigate the feasibility of upgrading existing
landfill to incorporate leachate treatment.

Feasibility study

2.8
2.8.1

Indicator

Responsible Agency

S

M

L

Comment

JPSPN / UPEN / PBT /
Landfill operators

√

√

√

Implementation of the 3-R strategy
is slow in Malaysia. Policy makers
and
relevant
Government
authorities to implement and
enforce the 3-R strategies in
Malaysia.

LUAS / Jabatan Hutan /
PTD

√

√

√

Both dam catchments have been
gazetted as protection zone in
accordance with Section 48 of
LUAS Enactment.

Strengthen protection of reservoirs
Strengthen protection of
reservoirs

Conduct regular monitoring and encourage
good forest management practices to protect
and conserve the forest and its biological
diversity, increase its capacity as a water
source and prevent encroachment of
development within reservoir catchments.

Scheduled monitoring
and enforcement report

Increase enforcement in
protection of the reservoirs.

Scheduled monitoring
and enforcement report
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the

Written permission is required
from the Director of LUAS for
activity carried out within the dam
catchments and compliances with
the established guidelines is
required.
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No.

Measure

Action

Indicator

Responsible Agency

S

M

L

Comment

Dam catchment has also been
gazetted as Forest Reserve
Catchment Area.
2.9

Enhance enforcement of effluent discharge

2.9.1

Enhance
method
of
enforcement of effluent
discharge

2.10

Conduct regular spot checks and collection of
samples to confirm the reports submitted by the
“polluter”.

Scheduled monitoring
and enforcement report

Implement scheduled integrated enforcement
involving the related agencies.

Scheduled monitoring
and enforcement report

The feasibility of the system and related works
needs to be investigated.

Feasibility study

LUAS / DOE / DVS /
DOF / PBT

√

√

Onus of monitoring effluent
discharge is on the “polluter” who
are expected to submit records of
monitoring. Such records are not
forthcoming and may not be
accurate.

LUAS







Disruption of supply due to
pollution
appears
to
have
increased in recent times. An early
warning system will limit damage
to plants and reduce recovery
times.

Early warning system

2.10.1

Investigate the feasibility
of introducing an early
warning system to detect
extreme pollution.

Note:
S

Short

M

Medium

L

Long
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5.0

PROTECTION AGAINST FLOODS

Floods can be broadly categorised into three groups as follows:-

i)

Flash floods

ii)

General floods

iii)

Tidal floods

Flash floods occur as a result of relatively intense rainfall over short durations and are
confined to smaller localised areas. These floods generally arise from constrictions or
restrictions in local drainage.

The general floods come about as a result of prolonged rainfall of lesser intensity that
results in flooding over relatively wide areas. These floods are categorised in terms of
the relative frequency of occurence or recurrence. a 50 yr ARI ( Average Recurrence
Interval) flood is one that occurs, on average, once in 50 years and is less severe than
a 100 yr ARI flood. Flood planning is usually carried out on the basis of 100 yr ARI
floods.

Efforts have been made to study the floods and related issues for the Sg. Selangor
basin in a study entitled " Masterplan Study on Flood Mitigation and River
Management for Sg. Selangor River basin" carried out in 2002 for JPS. The works
identified in the study were found to be generally not viable . Hence these works
cannot be justified by economic considerations and need to be implemented on the
basis of social impacts. The works were proposed for implementation in the 20072012 Sg. Selangor IRBM plan and have not been implemented yet and are retained in
this plan.

A key inititiative for flood management is the MSMA regulation which requires new
developments to ensure adequate retention facilities are provided to reduce the
incidence, magnitude and duration of floods . This is an ongoing measure and
therefore is not explicitly highlighted in this plan.

In order to improve flood protection, LUAS has been entrusted with the responsibility
of control of development within the river reserve and the river protection zone.
Hence LUAS is expected to continue to monitor the river reserves and protection
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zone to ensure that no illegal development encroaches into these areas. LUAS is also
expected to montor the areas in the vicinity of the river for any activity that can result
in a constriction of the river and increase the risks for flooding.

JBPD is cognizant of the need to control development within the flood plains or
zones. In cases where development is allowed within flood prone areas, care will
need to be taken to ensure that adequate measures are in place to protect the
development and associated areas from floods.

Flood analysis todate has been carried out on the basis of historical data. However in
view of the threats posed by climate change, it is vital for efforts to be also made to
analyse potential flood impact based on climate change risk factors. This needs to be
carried out for Selangor as a whole and for the Sg. Selangor basin.

Lastly, it is recommended that efforts be made to implement a suitable flood warning
system within the Sg. Selangor basin that will faciliate appropriate measures to be
taken to protect people and assets in a timely manner, when floods are anticipated or
occur.
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Issues

1. Floods are a relatively minor concern within the Sg. Selangor basin.
2. A detailed masterplan study on flood mitigation and river
management for the Sg. Selangor basin has been carried out and the
proposed works need to be implemented. These works need to be
implemented based on social considerations although they have found
to be generally not cost effective.
3. Flood hazard maps for the basin have also been prepared as a separate
exercise.
4. A key control measure to potect against floods would be to limit
development within the flood plain especially within the river reserve
or corridor. In cases where development is allowed within the flood
plain, care would need to be taken to ensure appropriate

flood

mitigation measures are put in place.
5. There is a need to work towards better project integration with respect
to the planning and provision of drainage infrastructure.
6. Lastly, it is necessary to review the feasibility of a suitable flood
warning and forecasting system that would reduce the damage caused
by floods.

Measures
& Actions

1. Review impact of climate change.
2. Control

of

new

development

within

flood

plains/zone

control of new development within the river basin on floods.
3. Improve flood protection for selected areas within the basin.
4. Project integration among agencies related to drainage infrastructure.
5. Investigate the feasibility of introducing a suitable flood forecasting
and warning system.

Stakeholders

LUAS / NAHRIM / JPS / JPBD / PBT / PTD / KSSB / JKR

The following table summaries the policies and strategies for flood management
within the Sg. Selangor basin.
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Policy 3: Protect Against Floods
No.

Measure

Action

Indicator

3.1

Review impact of
change on floods

climate

Need to initiate investigations on
climate change for Selangor as a
whole and establish impact on
floods within the key basins,
including Sg. Selangor. Adjust
flood boundaries and flood
mitigation measures accordingly.

3.2

Control of new development
within
flood
plains/zone
control of new development
within river the river basin

Limit development within flood
plain/zone to that in approved
Structure and Local plans.

Structural
Plan

For development within basin
ensure appropriate flood mitigtaion
measures such as raising of
platform, pumping systems to drain
off water and provision of bunds or
polders must be provided to the
satisfaction of LUAS and JPS.

Flood
Mitigation
Measures Report

For such developments, mitigative
measures should also include those
aimed at minimising impact, if any,
on other existing developments or
facilities within the basin.

Flood
Mitigation
Measures Report

Enforcement of existing regulations
pertaining to control of new
development within river reserve
and between river and bund.

Enforcement Report
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Flood Report

and

Local

Responsible Agency

S

LUAS / NAHRIM

√

PBT / JPS / JPBD /

√

LUAS

6-4

M L

Comment
Existing flood hazard maps and flood
management protocols based on
historical flood analysis and is
therefore not likely to be adequate to
deal with future floods.





JPBD has planned and identified
future land use for Selangor as a
whole. Some portions of land
earmarked for future development
lies within flood plains/zones
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No.

Measure

Action

3.3

Improve flood protection for
selected areas within the basin.

Implement flood mitigation works
proposed in Masterplan Study:

Indicator
Implementation
proposed
mitigation works

of
flood

Responsible Agency

S

M L

JPS

√

√

√

Although the proposed works in the
Masterplan Study appear to be not
cost effective or viable, it is
recommended that the works be
implemented based on social
considerations especially since costs
of works are relatively low.

JPS / KSSB / JKR /
LUAS / PBT

√





Cooperation between agencies to
resolve flood issue.

LUAS / JPS

√







(i) Raise the bund from Kg.
Kuantan to Batang Berjuntai
with 2 metres; and

Comment

(ii) River works (RM5m) and
JSK2 brdige (RM1m)
3.4

Project integration among
agencies related to drainage
infrastructure.

Carried out coordination meeting
for projects involving drainage
infrastructure.

3.5

Investigate the feasibility of
introducing a suitable flood
forecasting
and
warning
system

JPS/LUAS to review the need for
the system and implement, if found
feasible and necessary.

Integration
agencies

between

Flood Forecasting and
Warning System Report

Note:
S

Short

M

Medium

L

Long
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6.0

CONSERVE FIREFLIES AND ECOSYSTEMS

Conservation and management of freshwater ecosystems at the basin scale is recognized as
one of the principles of integrated river basin management. Besides being a water source,
rivers also provide important habitats and services as feeding and breeding grounds for a
wide range of biodiversity that live in the river as well as in the river-fringing vegetation.
However, in the course of urbanization and development within the river basin, great
pressure is placed upon the natural ecosystems including rivers. Invariably over time, land
clearing and human activities result in deterioration of fresh water habitats and their
ecological processes.

The peat swamp forest at the Raja Musa Forest Reserve, the riverine mangrove forest
between Kg. Kuantan-Kg. Belimbing that supports a firefly colony along lower Sg. Selangor
and the Kuala Selangor coastal mangrove forest near the river mouth are three ecosystems
within the Sg. Selangor river basin that support distinct habitats and provide ecosystem
services, namely, provisioning of clean water and food, nutrient recycling, biodiversity, flood
control, recreation and eco-tourism. At the same time, however, they have been threatened
from increasing interactions with the human environment.

This review study of the IRBM for Sg. Selangor has examined the strategies formulated in
the IRBM Plan 2007 for the ecosystems. Given the extent and significance of the
biodiversity that these ecosystems support, this review study is recommending further
measures and actions to be taken to reinforce and sustain earlier actions and programmes
undertaken by the various stakeholder agencies and their project partners. These programes
pertain largely to rehabilitation, replanting, education and awareness raising amongst the
local communities, public engagement and forming smart partnerships with private-sector
stakeholders and research insitutions to provide background leadership, funding and other
resources.

The main issues faced by the Raja Musa peat forest, the Kg. Kuantan firefly sanctuary and
the Kuala Selangor coastal mangrove, further actions that need to be undertaken and the
stakeholder agencies responsible to undertake these actions are summarised below.
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Issues

1. Urbanization & development in river
basin.
2. Encroachment,

land

clearing

and

human activities inside the protected
areas.
3. Sustaining support & engagement
from the local communities.
4. Sustaining existing smart partnerships
and forming new partnerships with the
private sector and research institutions.
5. Provisioning of funds for further
research and monitoring studies.
6. Inadequate

manpower

to

conduct

regular monitoring and enforcement.
Conserve Firefly and Ecosystems
Measures
& Action

1. Sustain efforts to raise public awareness and education to gain the support
and ‘buy-in’ of the local communities.
2. Sustain existing and build new effective and long-term partnerships with
the private sector and research institutions.
3. Invest in building a strong informational and science base.
4. Review the existing management programmes for the three ecosystems that
had been identified to safeguard the integrity and function of the
ecosystems in the longer term.
5. Intensify restoration of degraded habitats through rehabilitation and revegetation programmes.
6. Conduct more regular and scheduled monitoring and take action against
encroachment and illegal clearing of land as allowed for in the
Regulations/Enactment.
7. Gazette the three ecosystem zones as State Park or Forest Reserve.
8. Establish and gazette sufficient buffer distance between the ecosystem
areas and the areas peripheral to them to safeguard their ecological
integrity.

Stakeholder

LUAS / JPBD Selangor / Jabatan Perhutanan / PBT / Pejabat Daerah / Pejabat
Tanah / FRIM / Jabatan Meteorologi / JPS / MDKS / Tourism Selangor Sdn
Bhd
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Policy 4: Conserve Fireflies and Ecosystems
No.

Measure

Action

4.1

Sustain efforts to raise
public awareness and
education to gain the
support and ‘buy-in’ of
the local communities

Strategic use of the media is an essential
part of getting the IRBM message across to
local stakeholders. It may play a key role in
getting their ‘buy-in’.

Media

Garner assistance of local research
institutions and NGOs to assist in building
the capacity of local residents and local
community-based interest groups

Institutional
building

4.2

Sustain existing and
build new effective &
long-term partnerships

Responsible Agency

S

M

LUAS / PBT / FRIM /
Forestry Department /
PTD

√

√

capacity

LUAS / PBT / FRIM /
Forestry Department /
PTD

√

√

Involve senior community figures, religious
leaders and other opinion formers to
‘champion’ the conservation programme. It
may help to engender public understanding,
acceptance
and
implementation
of
ecosystems conservation projects.

Public
outreach
programmes;
Appointment of local
“champions”

LUAS / PBT / FRIM /
Forestry Department /
PTD

√

√

Establish a recognizable identity or ‘sense
of place’ for the Raja Musa wetlands, Sg.
Selangor firefly sanctuary and Kuala
Selangor coastal mangrove forest subregions and develop key messages about the
ecosystems to serve as rallying point for the
local communities.

Public awareness and
education programmes

Readiness to engage in partnerships with
‘non-conservation’ and ‘non-traditional’
partners and stakeholders.

Partnership
engagement

Readiness to circulate information and
reports among project partners and river

Publication
circulation
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Indicator

LUAS / PBT / FRIM /
Forestry Department /
PTD / Tourism
Selangor Sdn Bhd

L

√

Comment
It is important to register in the minds of the
public that ecosystem conservation is one of
the key principles of Integrated River Basin
management, and that the Raja Musa
wetlands, the Sg. Selangor firefly protection
zone and coastal mangrove forest at the
estuary of Sg. Selangor are part of a more
extensive ecosystem that was once supported
by Sg. Selangor.
Providing environmental information or
training to a segment of the local
communities addresses three primary areas:
(i) participation of local people more fully in
conservation programmes;
(ii) improving information needs of the local
guides, and
(iii) long term sustainability and improved
management of the protected area.

√

Participation of local research institutions and
NGOs is one of the best ways to develop local
community awareness and education.

and
of

LUAS / Tourism
Selangor Sdn Bhd

√

√

√

LUAS / DOE / FRIM /
Jabatan Meteorologi /

√

√

√

7-6-3

Effective partnership building is an essential
ingredient of IRBM. It enables far more to be
accomplished than by working alone.

Pelan Pengurusan Lembangan Sungai Bersepadu (IRBM)
Lembangan Sungai Selangor (2015-2020)
Executive Summary

No.

4.3

Measure

Invest in building a
strong
informational
and science base

Action

Indicator

Responsible Agency

basin stakeholders to generate cooperation.

information
reports

and

Maintain a research fund and forge longterm partnership with local research
institutions.

Information database.

S

M

L

Comment

LUAS / Jabatan
Perhutanan Selangor /
FRIM

√

√

√

It is necessary to build a strong
informational base before planning and
implementing. This means forging or
maintaining partnerships with the scientific
and research community.

LUAS

√

√

√

LUAS has drafted guidelines and a
preliminary management plan to regulate
activities inside the firefly protection zone
and any activity within the zone needs written
approval LUAS. This is consistent with the
general practice undertaken in most protected
areas where management plans are prepared
to ensure that the natural values of the
protected areas are carefully managed.

JPS

Continue research and monitoring studies.
4.4

4.5

Review the existing
management
programmes for the
three ecosystems that
have been identified to
safeguard the integrity
and function of the
ecosystems
in
the
longer term

Restoration of degraded
habitats
through

Implement the management plan and
enforce the plan’s guidelines and
regulation.

Implementation
enforcement

&

Increase enforcement of existing laws and
enactment within the gazetted protection
zones.

Enforcement

Incentives for reporting of pollution cases.

Incentive programme

Gazette the North Selangor Peat Forest
Management Plan (2014-2023) and the
Forest Management Plan (2011-2020) so
that implementation and enforcement of the
rules and regulations can be initiated.

Gazettement
of
management plans

Jabatan Perhutanan
Selangor / JPBD
Selangor / Majlis
Daerah Kuala
Selangor

Incorporate both parks into the Selangor
Structure Plan 2012 (Review) Plan and
Local Plan for Daerah Kuala Selangor
(pending review) for gazetting under the
Town and Country Planning Act, Act 176.

Gazette under
Structure Plan
Local Plan

JPBD Selangor /
Majlis Daerah Kuala
Selangor

Strengthen collaboration with existing
partner stakeholders who have provided

Stakeholder
collaboration
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the
and

LUAS / Jabatan
Perhutanan Selangor /

√

Jabatan Perhutanan Selangor has initiated the
drafting of the Integrated North Selangor Peat
Forest Management Plan 2014-2023 – a study
that is currently on-going, and which will
serve as a guidance document on the
management, protection and rehabilitation of
the forest.

√

The department has also drafted the Forest
Management Plan 2011-2020 (FMP),
whereby one of the recommendations is the
gazettement of Compartment 22 in the Raja
Musa Forest Reserve for conservation.

√

7-6-4

√

√

Jabatan Perhutanan and LUAS have
implemented a number of rehabilitation & re-

Pelan Pengurusan Lembangan Sungai Bersepadu (IRBM)
Lembangan Sungai Selangor (2015-2020)
Executive Summary

No.

4.6

4.7

Measure

Action

rehabilitation and revegetation programmes

effective partnerships or “background
leadership” role for the replanting and
rehabilitation projects.

Indicator

Responsible Agency

M

L

Pejabat Daerah Kuala
Selangor

It is also necessary to widen smart
partnership with other stakeholders,
including the ‘non-conservation’ or ‘nontraditional’ stakeholders.

New
partnership.

Monitor and arrest
encroachment
and
illegal clearing of land
at the wetland and
riparian areas

Continue regular checks and give extra
attention to enforcement on violation. Take
appropriate corrective actions.

Scheduled monitoring
and checks

LUAS may need to consider working in
collaboration
with
or
entrusting
enforcement to a department or agency that
is adequately equipped to carry out the
function.

Integrated task force
to conduct monitoring
and enforcement

Gazette
the
three
ecosystems zones as
State Park or Forest
Reserve

Integrate the Firefly Protection Zone as a
State
Park/Forest
Reserve
or
Environmentally Sensitive Area in the
Selangor Structure Plan 2012 (Review) and
the Local Plan for Daerah Kuala Selangor

Gazette under
Structure Plan
Local Plan
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S

Comment
vegetation projects in collaboration with
NGOs, corporate bodies, community groups,
schools and research institutions.

smart

This includes the Tg. Beluntas area where
land reclamation works have been carried out.
Jabatan Perhutanan Selangor has embarked
on a similar exercise of tree planting
programme on heavily burnt and degraded
forest compartments with a history of human
encroachment. A series of tree planting
programmes have been carried out in
partnerships with NGOs, local interest
groups, other government agencies, private
sector, students and the local communities
from nearby villages surrounding the Raja
Musa Forest Reserve.

the
and

LUAS / Jabatan
Perhutanan Selangor /
PTD Kuala Selangor /
Majlis Daerah Kuala
Selangor

√

√

LUAS / JPBD
Selangor / Majlis
Daerah Kuala
Selangor / Jabatan
Perhutanan Negeri

√

√

7-6-5

√

Notice boards at strategic spots to warn the
public against being involved in illegal
activities in the protected zone have been
installed.

Additional land required to protect the firefly
sanctuary have been acquired. The Firefly
Protection Zone was gazettes in July 2009
under Section 48 of the Lembaga Urus Air
Selangor (LUAS) Enactment 1999.

Pelan Pengurusan Lembangan Sungai Bersepadu (IRBM)
Lembangan Sungai Selangor (2015-2020)
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No.

Measure

Action

Indicator

Responsible Agency

(pending review) and gazette it under the
Town & Country Plan Act, Act 176.
4.8

Establish a Buffer Zone
around the RMFR

S

M

√

√

Short

M

Medium

L

Long

Identify an appropriate buffer zone
boundary where buffer distance between
the peripheral areas may range between
500m to 1000m, depending on factors such
as terrain, settlements, existing land use
activities, etc.

Establish buffer zone

Jabatan Perhutanan
Selangor / JPBD /
Pejabat Daerah /
Majlis Daerah Kuala
Selangor

Integrate buffer zone in the Selangor
Structure Plan 2012 (Review) and the Local
Plan for Daerah Kuala Selangor (pending
review) and gazette it under the Town &
Country Plan Act, Act 176.

Gazette under
Structure Plan
Local Plan

the
and

JPBD / Majlis Daerah
Kuala Selangor

Draft a buffer zone management plan with
measures to enhance the conservation value
of the protected area and to control
unsustainable or incompatible human and
economic activities.

Buffer
zone
management plan

Jabatan Perhutanan
Selangor / JPBD /
Pejabat Daerah /
Majlis Daerah Kuala
Selangor
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Comment

Selangor

Note:
S

L

7-6-6

A buffer zone between the forest and the
areas peripheral to it would safeguard the
integrity of the peat forest and protect the
forest from further encroachment by activities
that are incompatible with the function of the
RMFR.

