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Sungai Kelian – Sungai Kechil:
a study of two rivers in Tanjung Bungah,
Pulau Pinang
Introduction
A study was conducted in June–October 2019 on two river systems in Tanjung Bungah,
Penang. This study is an integral part of a river awareness project aimed at increasing public
awareness and understanding of the importance of rivers to our lives. To gain this
understanding in the local context it is necessary to know the rivers within the area of interest.
The purpose of the study was to map and document the river systems and how changes in the
surrounding land use affect the nature of the rivers and local residents’ perception of them.
The study covered the following aspects:
1. Mapping the river systems and their changes based on information gathered from old

OCRUUCVGNNKVGKOCIGT[FTQPGXKFGQUCPFƒGNFEJGEMU
 (KGNFUWTXG[QHVJGHNQTCYKVJHQEWUQPVJGPCVWTCNJCDKVCVUKPVJGJKNNU
3. Documentation of the changes in land and river use and in the condition of the rivers

DCUGFQPKPVGTXKGYUEQPFWEVGFYKVJ2$#22CPFNQECNTGUKFGPVU
 5WTXG[CPFFQEWOGPVCVKQPQHTKXGTYCVGTSWCNKV[CPFCUUQEKCVGFRQNNWVKQPUQWTEGUCPF
 +FGPVKƒECVKQPQHKUUWGUCPFQRRQTVWPKVKGUHQTKORTQXKPIVJGEQPFKVKQPQHVJGTKXGTUKP
Tanjung Bungah.

The Rivers of Tanjung Bungah
The Tanjung Bungah plain is composed of two main river basins, the Sungai Kelian and
Sungai Kechil basins (Map 1). Sungai Kelian and its tributary Sungai Besar forms the larger
basin which encompasses the major area of the Tanjung Bungah plain, while Sungai Kechil and
its tributary Sungai Siru forms the smaller and narrower basin at the north-west end of Tanjung
Bungah. These two rivers flow towards the north coast where they discharge into the sea at the
Tanjung Bungah bay. The larger of these two river systems, Sungai Kelian, spans a length of 7
km from its source in the Penang Hill range (originating on slopes slightly north east of Western
Hill) to its mouth just off Jalan Wee Hein Tze. The source of the Sungai Kechil system begins
between Carla’s Peak and Bukit Batu Ferringghi at the northern end of the Penang Hill range, and
spans about 3.5 km from its furthest source to the mouth. The mouths of Sungai Kechil and
Sungai Kelian are 0.35 km from each other, separated by a small stretch of beach. The following
map shows the river systems of Tanjung Bungah.
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Map 1: Sungai Kelian-Sungai Kechil river systems.

What is behind the name Sungai Kelian?
The word 'Kelian' in the name Sungai Kelian means 'Mine' and thus Sungai Kelian is translated as
the 'Mine River'. Adding to this narrative is the existence of Bukit Timah ('Tin Hill') close to the
headwaters of Sungai Kelian. The story of Sungai Kelian's name begins in the 1800s when David
Brown, one of the largest landowners in Penang and a pioneer nutmeg planter, applied to the
council for permission to mine tin after having discovered tin ore in his grounds in the district of
Tulloh Tecoose (present day Tanjung Bungah). He was given permission to mine 100 orlongs
(132 acres) of land in the area, which was around Sungai Kelian. In April 1815, Brown submitted
two slabs of tin to the council for testing: an 82–pound slab, and a 78-pound slab. It was deemed
that these two slabs of tin were of good quality (Langdon, 2019). Unfortunately, the high cost of
labour at the time put a halt to further mining after it was deemed not viable. The names however
stuck to the river and the hill, Sungai Kelian and Bukit Timah, and continue to be called thus until
this very day.
Source: Straits Settlements Factory Records (SSFR), Reel 18, Vol. 44, Council Proceedings, 21 October 1814.
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The sources of both rivers are in the relatively undisturbed Hill Dipterocarp forests of the Penang
Hill range. The river sources appear as springs from the underground aquifer as
small trickles of water oozing out of the forest floor from between granitic boulders.
As these trickling streams flow down slope they coalesce and the combined water volume picks
up velocity with the rapid drop in elevation down the steep slopes. Along its downward course,
the stream often disappears from view where it flows underneath obstacles, such as large
boulders, in its path.
A long stretch of Sungai Kelian beyond Gulimard Intake Point (5.440592, 100.263600)
‘disappears’ in this manner for about 1.5 km, with barely any trace, before reemerging from
between boulders above the Sungai Kelian Intake Point (5.456764, 100.276272), close to the
Guillemard Filtration Plant off Jalan Lembah Permai. Before the rivers enter the more
populated areas, their water is drawn into the Batu Ferringghi Aqueduct, which channels the raw
water to the Guillemard Filtration Plant for treatment to supply potable water to the northern
coast of Penang.
As the rivers descend to lower elevations, their flow velocity reduces and they wind through
the vast plain that was built from the sediments that they had brought down over the millennia,
and which is now occupied by the Tanjung Bungah township. The forest that blankets the hilly
slopes give way to remnants of orchards at the foothills. Only narrow vestiges of the original
vegetation remain along the river banks. There is a stark contrast in the character and use of the
rivers and the surrounding land between the hill zone and the lowland zone.
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The Hill Zone
Where it starts

Bukit Lang

Bukit Batu Ferringghi

Figure 1: Sungai Kelian valley
Sungai Kelian flows through the valley in between the peaks of Bukit Lang (left, beside Bukit Timah) and Bukit Batu Ferringhi (right).
The hills here are covered with Hill Dipterocarp forest. The Guillemard Filtration Plant can be seen in the foreground.

The Sungai Kelian–Sungai Kechil river systems begin their journeys from the northern
periphery of the Penang Hill range. This hill range is mainly granitic and forms part of the North
Penang pluton which dates back to the Triassic period1 . The entire area is covered in relatively
undisturbed Hill Dipterocarp forests which are estimated to be at least 130 million years old.
The forests attract passing clouds and create the conditions for rainfall, which feed the
crystal-clear streams and replenish the underground aquifer. Trickling streams emerge between
ETCEMUCPFƒUUWTGUQPVJGUNQRG(Figure 2) and flow downstream to meet other streams and
merge to become bigger. Both Sungai Kelian and Sungai Kechil exhibit a dendritic drainage
pattern (Map 1), creating three major valleys in the hills, the Sungai Kelian (Figure 1), Sungai
Kechil, and Sungai Siru valleys, that are shaped by the drainage pattern of the rivers.

1

The Triassic period spans between 251 million and 199 million years ago.
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Figure 2: Stream emerging from cracks between rocks in the hill zone.

The upper portion of the hill zone is covered with Hill Dipterocarp forest with the visible
presence of large Dipterocarp trees, particularly the greyish-green crowns of the Seraya
(Shorea curtisii) (Figure 3). The cauliflower-like appearance of the Seraya crowns in dense
colonies can be spotted on the ridges of Bukit Lang, Bukit Batu Ferringghi and Carla’s Peak
(Figure 1). Non-Dipterocarp species like the Needlewood tree (Schima walichii) can also be
found in this area.

Figure 3: The canopy of a Hill Dipterocarp forest of the hill zone. The trees with greyish green crowns are Seraya.
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Table 1 lists the plants observed in our brief non-exhaustive floral survey conducted in this
study. We encountered 3 species of pitcher plants (Nepenthes sp) (Figure 4), 10 species of
orchids (Figure 5) and several other species of shrubs and ferns. On the forest floor, various
palms, most notably the thorny Bertam (Eugeissona tristis) thrive on the drier and windier
conditions of the hill slopes.

Table 1: List of plants recorded during our study.

List of plants recorded during study
Coffee Family (Rubiaceae)

No.

Pitcher Plant Family (Nepenthaceae)

1

Argostemma pictum

17

Nepenthes albomarginata

2

Ixora congesta

18

Nephenthes ampullaria

Fig Family (Moraceae)

19

Nepenthes gracilis

No.

Other Plants and Trees

3

Artocarpus elasticus

4

Ficus hispida

20

Asystasia gangetica ssp. micrantha

Orchid Family (Orchidaceae)

21

Cheilocostus speciosus

5

Agrostophyllum stipulatum

22

Cnestis palala

6

Aphyllorchis pallida

23

Curculigo latifolia

7

Apostasia nuda

24

Dillenia suffruticosa

8

$TQOJGCFKCƒPNC[UQPKCPC

25

Dipteris sp.

9

Bulbophyllum gracillimum

26

Fagrea racemosa

10

%[ODKFKWOƒPNC[UQPKCPWO

27

Globba sp

11

Dendrobium crumenatum

28

Loxocarpus incanus

12

Dienia ophrydis

29

Melastoma malabathricum

13

Neuwiedia veratrifolia

30

Pentaphragma sp

14

Spathoglottis plicata

31

Piper porphyrophyllum

Palm Family (Arecaceae)

32

Schefflera sp

15

Caryota mitis

33

Schima walichii

16

Eugeissona tristis

34

Shorea curtisii
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The Hill Zone

Nepenthes albomarginata

Nephenthes ampullaria

Nephenthes gracilis

Figure 4: Pitcher plant species found in the Tanjung Bungah hill zone.

Agrostophyllum stipulatum

Apostasia nuda

$TQOJGCFKCƒPNC[UQPKCPC

Bulbophyllum gracillimum

%[ODKFKWOƒPNC[UQPKCPWO

Dendrobium crumenatum

Dienia ophrydis

Neuwiedia veratrifolia

Spathoglottis plicata

Figure 5: Wild orchids of the Tanjung Bungah hill zone.
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Lower down the slopes near the Guillemard Filtration Plant, the presence of secondary growth
species like Senduduk (Melastoma sp.) and Simpoh Air (Dillenia suffruticosa) indicates past
disturbance, presumably timber extraction and agricultural activities. Such activities have since
halted and the area is slowly recovering and returning to its original character.
The hill zone provides us with many ecosystem services, most importantly ensuring the
protection of our water supply. A large portion of the hill zone is protected as water catchment
areas which come under the jurisdiction of Bahagian Kawal Selia Air (BKSA) (Figure 6) and the
Perbadanan Bekalan Air Pulau Pinang (PBAPP). Over 500 ha of the hill area forming the upper
basins of Sungai Kelian, Sungai Kechil and Sungai Siru are gazetted as water catchment areas
(Table 2) and are protected in perpetuity.

Figure 6: Bahagian Kawal Selia Air (BKSA) signboard of water catchment. BKSA is a unit under
the State Secretary and is responsible for monitoring the water catchment areas.

Table 2: Gazetted water catchments in Tanjung Bungah.

Gazetted Water Catchment

Area (Hectares)

Sungai Siru

43.38

Sungai Kechil

98.75

Sungai Kelian

391.73

Total

533.86
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9KVJKPVJKUECVEJOGPVCTGCVJGTGCTGCVQVCNQHƒXGKPVCMGRQKPVU(Table 3, Map 2), of which three
are still in use.

Table 3: Water intake points of the PBAPP.

Code

Water intake point

Geographical
coordinates (latitude north,
longitude east)

Elevation
(m above
sea level)

Status

S13

Sungai Kelian Intake Point

5.456764, 100.276272

69 m

Not in use

S14

Gulimard Intake Point

5.440592,100.263600

471 m

In use

S18

Sungai Siru Intake Point

5.463525, 100.274364

112 m

Not in use

S19

Sungai Tengah Intake Point

5.460075,100.270744

149 m

In use

S20

Sungai Kechil Intake Point

5.461492, 100.269728

134 m

In use

S19

S20
S18

S14
S13

Sampling Points

Map 2: PBAPP water intake points in the Sungai Kelian-Sungai Kechil system.
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The forests of the hill zone also form part of the Bukit Kerajaan Permanent Forest Reserve,
which falls under the jurisdiction of Jabatan Perhutanan Negeri Pulau Pinang (JPNPP).
This forest reserve is the largest on Penang Island, stretching from Balik Pulau in the south
to Carla’s Peak in the north, covering a total area of 2288 ha. There is substantial overlap of the
gazetted water catchment areas with the permanent forest reserve, thus giving double
protection to the forests in the hill zone of the Sungai Kelian-Sungai Kechil basin.
(Table 4) summarizes the functions of the various government and government-linked bodies
in relation to legal protection, surveillance and management of the water catchments and forest
reserves in the hill zone of Sungai Kelian–Sungai Kechil.

Table 4: Jurisdiction and functions of government agencies with respect to water catchments and forest reserves in the hill zone
of Sungai Kelian-Sungai Kechil.

Government Body

Function in relation to water catchment/forest reserve.

Bahagian Kawal Selia Air
(BKSA)

• Regulatory control of water catchment areas
• Coordinate enforcement action on illegal activities
within the water catchment areas
• Budgeting and project coordination for water
resources
• Monitors the water catchment and water sources to
detect encroachment
• Conducts turbidity tests in water catchment and
sources.

Perbadanan Bekalan Air
Pulau Pinang (PBAPP)

• Monitors rainfall in water catchment
• Carry out water catchment area surveillance and
inspection
• Cleaning and maintenance of intakes
• Water quality monitoring – pH, turbidity, iron
• Pipe line inspections and maintenance
• Extracts water from rivers to be channelled to dams
and reservoirs.

Jabatan Perhutanan Negeri
Pulau Pinang (JPNPP)

• Manages the forest reserves in accordance with the
Forestry Act of 1984.

Jabatan Kesihatan Negeri
Pulau Pinang (JKNPP)

• Weekly and monthly water quality monitoring according
to the National Drinking Water Quality Standards.

Jabatan Kimia Malaysia

• Water quality testing for water samples by Jabatan
Kesihatan Negeri Pulau Pinang.
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The Batu Ferringhi Water Scheme: Batu Ferringhi Aqueduct,
Guillemard Filtration Plant and Reservoir
Sungai Kelian and Sungai Kechil are among several river sources that contribute water to the
Batu Ferringhi Water Scheme. This marvel of early 20th century engineering consists of the Batu
Ferringhi Aqueduct which begins in Batu Ferringhi, and the Guillemard Filtration Plant and the
Guillemard Reservoir, both of which are in Tanjung Bungah (Figure 7). This entire system was
DWKNVDGVYGGPCPFWPFGTVJGUWRGTXKUKQPQH2GPCPI UƒTUVOWPKEKRCNYCVGTGPIKPGGT
J.D. Fettes, at a cost of $3,700,000. It was opened on 16th July 1929 by Sir Hugh Clifford,
Governor of the Strait Settlements, and was named after Sir Lawrence Guillemard,
the Governor of the Straits Settlements from 1920 to 1927.2

6JGGPFQHMOVWPPGNQPVJG6CPLWPI$WPICJ5KFG

$CVW(GTTKPIJK#SWGFWEVQPVJG6CPLWPI$WPICJ5KFG

)WKNNGOCTF(KNVTCVKQP2NCPV

Figure 7:6JGVWPPGNCSWGFWEVCPFƒNVTCVKQPRNCPVKPVJG$CVW(GTTKPIJK9CVGT5EJGOG

The aqueduct is a seven-kilometre long system starting from the hills above Batu Ferringhi,
where Sungai Batu Ferringhi and several other streams feed into it. It runs along the contours of
the hills from Batu Ferringhi to Tanjung Bungah, relying entirely on gravity to bring the water
from a higher elevation at the starting point in the headwaters, down to the Guillemard Filtration
Plant. A two-kilometre portion of the aqueduct is a tunnel which cuts through Bukit Batu
(GTTTKPIJKCPFGOGTIGUQPVJGQVJGTUKFGVQCƒPCNOGVTGUVTGVEJQHCSWGFWEVEQPPGEVKPIVQ
the Guillemard Filtration Plant (Map 3). The water extracted from Sungai Kelian and Sungai
Kechil flows into this last stretch of the aqueduct.
#V VJG )WKNNGOCTF (KNVTCVKQP HCEKNKV[ VJG TCY YCVGT WPFGTIQGU ƒNVTCVKQP DGHQTG KV KU RKRGF CNUQ
entirely by gravity) for storage at the Guillemard Reservoir atop Mount Erskine on the eastern
edge of Tanjung Bungah. Water from the Guillemard Reservoir mainly supplies water to the
residents of Tanjung Bungah and Batu Ferringhi, although the 27-inch cast iron pipeline leading
from this reservoir reaches as far as Pangkor Road as part of PBAPP’s treated water distribution
network. Currently, this entire Batu Ferringhi water scheme is still in use and is managed by
PBAPP. Map 3 illustrates the journey of water from its source in Sungai Kelian and Sungai Kechil
to the taps of consumers.

2

'Heritage Water Works, Reservoirs, Aqueducts and Dams,' Leslie A.K James, Penang Heritage Trust.
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Treated water
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Filtration Plant
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%T[UVCNENGCTYCVGTKPVJG
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B

C

6JKU4CY9CVGTKUEQNNGEVGF
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D

4CYYCVGTKUVTGCVGFCV)WKNNGOCTF
(KNVTCVKQP2NCPV

G
9CVGTGPVGTU
FKUVTKDWVKQP
NKPGUCPF
TGCEJGU[QWT
JQOGа
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F

6TGCVGFYCVGTKUUVQTGFKP)WKNNGOCTF4GUGTXQKT

Map 3: 6JG$CVW(GTTKPIJKYCVGTUEJGOG(TQOUQWTEGVQVCR

River Health in the Hill Zone
As part of our study we carried out water sampling and in-situ measurement of the pH,
GNGEVTQN[VKE EQPFWEVKXKV[ '%  VQVCN FKUUQNXGF UQNKFU 6&5  CPF VGORGTCVWTG QH VJG UCORNGF
water. The water sampling in the hill zone are highlighted in Map 4, which shows the locations
of all the water sampling points covered in the study.

12

Jom Kenali
Sungai Kelian!
Dari hulu ke hilir, nadi kita mengalir.

The Hill Zone

S20

S19

S18
S14

S17

S15

S13
S16

S12

S11

S1
S2

S4

Sampling Points

S9

S6

S5

S3

S7
S10

S8

Map 4:.QECVKQPQHTKXGTYCVGTUCORNKPIRQKPVU
6JGUCORNKPIUVCVKQPUHQTVJGJKNN\QPGCTG55555HQT5WPICK-GNKCPCPF555HQT5WPICK-GEJKN5WPICK5KTW

The results (Table 5) show that the quality of water at the intake points is very good, with the pH
QH VJG YCVGT JQXGTKPI DGVYGGP  CPF  UNKIJVN[ CEKFKE VQ PGCT PGWVTCN  XGT[ NQY '%
between 12 and 22 uS/cm, TDS between 6 and 10 ppm, indicating that the rivers in the hill zone
are pollution-free.

Table 5:5QOGOGCUWTGOGPVUQHTKXGTYCVGTSWCNKV[KPVJGJKNN\QPG

Code

Location

Land Use

Elevation

Water
pH

EC
(uS/cm)

TDS
(ppm)

Temperature
(°C)

S9

Sungai Besar West

Orchard

29 m

7.63





31.1

S10

Sungai Besar East

Orchard

33.8 m



28

13

31.8

S12

Living Waters

Forest

302 m

6.17

10



27.8

S13

Sungai Kelian Intake Point

Forest

69 m

6.44



7

29.4

S14

Gulimard Intake Point

Forest

471 m

6.3

12

6

24.7

S18

Sungai Siru Intake Point

Forest

112 m

6.68

22

10

29.9

S19

Sungai Tengah Intake Point

Forest

149 m

6.9



6

27.4

S20

Sungai Kechil Intake Point

Forest

134 m

7.27

18

8

26.8
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The water at most of the intake points were also observed to be crystal clear (Figure 8) and
generally low in sediment load. One notable exception was at the Sungai Kelian Intake Point
where the water was visibly turbid. This is due to a major landslide that happened within the
Sungai Kelian catchment area in May 2018 (Figure 9) which resulted in the exposed soil being
washed down into the river each time it rains. A temporary check dam built at the Sungai Kelian
intake point can only partly hold back the sediment load of the river, as overflow of the check
dam during heavy rains continue to bring the sediment all the way to the sea. Attempts are being
OCFGVQTGJCDKNKVCVGVJGOCUUKXGUECTQHVJGNCPFUNKFGDWVTGUVQTCVKQPRNCPVKPIKUFKHƒEWNVQPVJG
steep and deeply crevised slopes that are practically devoid of soil cover.

Figure 8:%T[UVCNENGCTYCVGTHNQYKPI
KPVQVJG)WKNNGOCTF+PVCMG
6JGWPFKUVWTDGFUWTTQWPFKPIUQHVJG
WRUVTGCOKPVCMGGPUWTGVJGYCVGTKU
ENGCTCPFENGCP

Figure 9:6JG5WPICK-GNKCPNCPFUNKFG
QH/C[%TGFKV,---6COCP5GTK
5GVKC

6JG WRUVTGCO UCORNKPI RQKPVU QH 5WPICK $GUCT VTKDWVCT[ QH 5WPICK -GNKCP  UJQY JKIJGT R*
EC and TDS readings (Table 5). A large part of the Sungai Besar catchment area has been
converted to orchards, and a large quarry operates in the upstream of its western tributary. This
KU TGHNGEVGF KP VJG JKIJGT R* CNMCNKPG  TGCFKPIU YJKEJ KPFKECVGU TWPQHH HTQO VJG SWCTT[
and higher TDS, both from agricultural runoff as well as the silt from the quarry site.
This is indicative of the beginning in the change of water quality as the rivers flow into
human-occupied areas in Tanjung Bungah.
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The Lowland Zone
The lowland zone through recent history
As the rivers descend into the lowlands where they formed the plain through geological time,
they now flow through the urbanized township of Tanjung Bungah. This lowland zone had
WPFGTIQPG EJCPIGU KP NCPF WUG QXGT VJG RCUV FGECFGU #  OCR QH 6CPLWPI $WPICJ
(Map 5) shows Sungai Kelian and Sungai Kechil meandering through a large area under
extensive agriculture with mixed planting of perennial crops including rubber, coconut and fruit
trees. The two rivers drain into a bay that is named Telok Tikus on the map. Sparse human
UGVVNGOGPV YCU OCKPN[ EQPEGPVTCVGF PQTVJ QH VJG6CPLQPI $WPICJ 4QCF PQY ,CNCP6CPLWPI
Bungah) east of the mouth of Sungai Kelian.

Map 5:OCRQH6CPLWPI$WPICJ

A map of Tanjung Bungah in the 1960s (Map 6) shows expansion of residential development
at the Hillside area while much of the lowland zone remained largely agricultural with village
settlements along the main roads.
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Map 6:UOCRQH6CPLWPI$WPICJ

Subsequent changes in land use since the 1970s, particularly rapid urban expansion, have
resulted in changes in the character and water quality of the rivers. From interviews conducted
with 21 local residents ranging in age from 30s to 90s who have lived in the area over the recent
decades, we construct a timeline of the major land use changes as perceived by them
(Table 6). A more detailed account of this community study is provided in a separate social
survey report3.
Table 6: 5WOOCT[QHNCPFWUGEJCPIGUCPFGHHGEVUQPVJGTKXGTUCUTGNCVGFCPFRGTEGKXGFD[NQECNTGUKFGPVU

3

Until the 1960s

1970s to 80s

1980s to 90s

2000s to present

“It was really a river”
 &GGRGTTKXGTUENGCTYCVGT
 5WKVCDNGHQTUYKOOKPI
 DCVJKPI
 4KXGTYCVGTDQKNGFHQT
 FTKPMKPI
 (KUJKPICPFRTCYP
 ECVEJKPI
 6GKMITCPKVGSWCTT[
 DGICPQRGTCVKQPUCVVJG
 JKNNDCUG

“Pigs and worms”
 (CTOUXGPVWTGFKPVQRKI
 TGCTKPI
 2KIIGT[YCUVGUGPVGTGF
 TKXGT
 9QTOUVJTKXGFCPF
 EQNNGEVGFHQTCSWCTKWO
 KPFWUVT[
 3WCTT[GZRCPUKQP

“River turned blue”
 5VQPGYCUJKPIQH
 DNWGF[GFLGCPU
 %JGOKECNUVKPVGFCPF
 MKNNGFCSWCVKENKHG

“This is not a river; this is a drain”
 5VQPGYCUJKPIQHLGCPUUVQRRGF
 2KITGCTKPIUVQRRGF
 #ITKEWNVWTGCTGCUJTCPM
 4GNQECVKQPQHXKNNCIGUHQT
 TGUKFGPVKCNFGXGNQROGPV
 +PETGCUGFYCUVGFKUEJCTIGHTQO
 UGYCIGVTGCVOGPV'HHNWGPVUCPF
 UWNNCIGHTQOFQOGUVKECPF
 EQOOGTEKCNCEVKXKVKGU
 5JCNNQYKPIQHTKXGTDGF5GEVKQPU
 QHTKXGTUIGVECPCNK\GFFKXGTVGF
 CPFEQXGTGFQXGT

Teo SA and Kam SP, 2020 Report of a Social Survey of Sungai Kelian and Sungai Kechil in Tanjung Bungah, Pulau Pinang.
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The lowland zone today
The Tanjung Bungah area today is largely urbanized (Map 7, Figure 10), resulting from the
expansion of housing development. Building density has increased, with new development
mainly featuring high-rise condominiums that spread further inland towards the hills. The
high-density development is particularly evident in the Chee Seng Gardens area which is drained
by Sungai Kechil and its tributary Sungai Siru. Building density is also increasing within the basin
of Sungai Kelian as villages are being replaced by higher density landed properties and high-rise
blocks.

Map 7: 6JGNQYNCPF\QPGQH6CPLWPI$WPICJYKVJWRFCVGFTKXGTUOCR

6JGCITKEWNVWTCNCTGCKP6CPLWPI$WPICJJCUUJTWPMCPFKUPQYEQPƒPGFVQUOCNNRQEMGVUCVVJG
foothills around the quarry area. The main industrial activity is associated with the granite
quarry where blasting is regularly carried out to extract rock material. Cement factories dot the
area immediately surrounding the quarry.
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Figure 10:2CPQTCOKEXKGYQH6CPLWPI$WPICJVQYPUJKR

A number of educational institutions are located here including the Federation School for
5RGEKCN 'FWECVKQP 5GMQNCJ 2GPFKFKMCP -JCU 2GTUGMWVWCP  VJG 5GMQNCJ /GPGPICJ 6CPLWPI
Bungah, Sekolah Rendah Tanjung Bungah, the Tunku Abdul Rahman University College, the
6GPD[5EJQQNCPFVJG2TKPEGQH9CNGU+UNCPF+PVGTPCVKQPCN5EJQQN 2TKOCT[ 6CPLWPI$WPICJ
also marks the start of the coastal hotel belt that stretches towards Batu Ferringhi. Commercial
development accompanies urbanization, with eateries, retail businesses, clinics and motor
vehicle servicing companies lining the main roads.
As residential development expanded, the requirements for wastewater disposal increased.
5GRCTCVGUGYCIGVTGCVOGPVRNCPVU 562U QHXCT[KPIVTGCVOGPVNGXGNUYGTGDWKNVVQUGTXKEGGCEJ
housing project that was established. Most of these STPs are located close to the streams and
rivers into which treated effluents are discharged. Sullage water entering drains also discharge
into streams and rivers at multiple points.
For an urbanized neighbourhood, there are limited public spaces for recreation within Tanjung
Bungah. Small neighbourhood and pocket parks are located within separate housing estates
and vary in levels of maintenance and usage, which is partly determined by ease of access.
There is a lack of natural walking trails within the neighbourhoods. Many residents of Tanjung
Bungah are outdoor-oriented, taking walks along the roads and up to Pearl Hill where a Taoist
shrine now serves as a resting place for hikers.
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Impacts on the rivers
The changes in land use within Tanjung Bungah through the years have prompted long-staying
residents to remark on the general transformation of the rivers from their natural state as rivers,
to being mere conduits of water, and wastewater.
We carried out a GIS mapping exercise to update the rivers map obtained from the PEGIS
database4 (Map 8), particularly where stretches of the rivers have been straightened and
diverted. We were guided by ground checks conducted in June – July 2019, examination of
satellite imagery from Google Earth, and drone videos, as well as comparison and overlay with
old and current topographic maps. In Map 7 the updated rivers alignment is superimposed on a
recent satellite image of the Tanjung Bungah area. The impacts on the character, function and
JGCNVJQHVJGTKXGTUDGEQOGGXKFGPVHTQOƒGNFKPXGUVKICVKQPUEQPFWEVGFKPVJKUUVWF[

Map 8:/CRQHVJG5WPICK-GEJKNU[UVGOHTQO2')+5FCVCDCUG

Physical changes
Rivers meander as they flow across relatively flat land until they enter the sea. The meanders are
impermanent as the flowing waters erode the convex bank while depositing sediment on the
concave bank. This natural behaviour of rivers has generally been ignored when urban
development pressures increase demands on land for buildings and infrastructure.
#UCTGUWNVVJGTGKUKPUWHƒEKGPVRTQXKUKQPQHTKXGTKPGTGUGTXG#TKXGTKPGTGUGTXGCNNQYUťDTGCVJKPI
space’ to accommodate both the natural meandering behaviour of the river as well as
HNWEVWCVKQP KP TKXGT YCVGT XQNWOG DGVYGGP FT[ CPF TCKP[ UGCUQPU +PUWHƒEKGPV UGVDCEM HTQO
the river is a common cause for flooding, and damage to buildings and structures that are
built too close to its banks.

4

https://pegis.penang.gov.my/WebApp/ePetaPublic/
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Using river engineering techniques, streams and rivers are regulated and tamed, diverted, and
directed to flow according to the convenience of contemporary urban design and layout of
residential units. As shown in Map 7, various stretches of both the Sungai Kelian and Sungai
Kechil river systems have been canalized, in some cases with total absence of a riverine buffer
zone on both sides of the river as prescribed by the Guideline for Development related to
4KXGTCPF4GUGTXG JVVRUYYYUETKDFEQOFQE)CTKU2CPFWCP4K\CD5WPICK,25 
The main physical changes to Sungai Kelian and Sungai Kechil and associated impacts are
summarized in the table below.

Table 7: /QFKƒECVKQPUVQVJGTKXGTUCPFKORCEVU

4KXGTOQFKƒECVKQP

Impact

Sections of the rivers have been canalized, i.e.
straightened and their banks reinforced with
hard structures

The amount of water that can flow becomes
limited

Some of the canalized sections have lost their
river reserves

The river loses its “breathing space” to
accommodate flood waters

Some sections are forced into a zig-zag route,
covered over and are not visible at all

Zig-zag routes can create water flow
problems during floods

Some sections cannot be traced at all

What flows underground cannot be seen until
heavy rains cause it to surface again

Shallowing of the rivers

Overflow and flooding during heavy rains
KORGFGUCEEGUUCPFFQEMKPIQHƒUJKPIDQCVU
at the river mouths

Below, a pictorial account of the various stretches of the
rivers illustrates the changes that have been made to
the rivers.
Sungai Kelian: Within barely 200m of its emergence
from the forest, the main branch of Sungai Kelian has
been canalized, without ample space allocated as river
reserve (Figure 11) 1XGTPKIJV QP Ţ 0QXGODGT
2017, an exceptionally high rainfall event caused
this canalized stretch to overflow. The resulting flash
flood caused massive damage to houses and the
ground-level apartments at Taman Seri Setia, as well as
to the parked cars of the residents.

Figure 11:#ECPCNK\GFUVTGVEJQH5WPICK-GNKCP
PGCT6COCP5GTK5GVKC
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Figure 12: Sungai Kelian: a covered over zig-zag drain at Permai Gardens.

As this canalized Sungai Kelian flows into the
recent development of Permai Gardens, it has
been engineered to become a covered-over
zig-zag drain with a linear park running above it
(Figure 12), with its maintenance relegated to the
management of the residential estate. Residents
living next to this new residential development
FGUETKDGF JQY VJG QTKIKPCN TKXGT JCF DGGP ƒNNGF
over with debris from vegetation cleared when
construction activities started. Sungai Kelian is
not seen again until it emerges along the eastern
edge of the Permai Gardens complex, where it is
directed to flow northward along a deep open
drain until it crosses below Jalan Lembah Permai
(Figure 13).

Figure 13: Sungai Kelian emerges from Permai
Gardens as an open drain.
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From thence on the river flows a more
natural course through the Hillside
neighbourhood, with sections of its
banks concretized or reinforced by
gabion walls where bank erosion
threatens buildings that are built close to
the river. There are only limited areas
where the river has narrow strips of
reserve land that provide the ‘breathing
space’ for it to meander and for heavy
flow during the rainy season to be
accommodated (Figure 14).
Figure 14: Sungai Kelian flows its natural meandering course at
Hillside, Tanjung Bungah.

The Jabatan Pengairan dan Saliran
(Drainage and Irrigation Department)
carries out routine maintenance of the
river, including trimming the vegetation
and
reinforcing
the
banks
by
constructing gabion and concrete walls
where erosion occurs. After passing
under Jalan Tanjung Bungah, Sungai
Kelian flows into the bay. Fishing boats
are berthed along both sides of the river
close to its mouth (Figure 15).
Figure 15: Sungai Kelian flows into the Tanjung Bungah bay.

Sungai Kechil: Sungai Kechil and its
tributaries emerge from the hills behind
the Chee Seng Gardens area. The main
branch of Sungai Kechil flows near the
Guillemard Filtration Plant and makes a
northward turn, flowing parallel to that
stretch of Jalan Lembah Permai that
is perpendicular to and meets Jalan
Tanjung Bungah.
This main branch of the river largely
follows its natural course, with some
straightening having been done at the
portion behind the Azuria apartments
(Figure 16). The narrow river reserve on
both sides of the river is maintained by
JPS, which mainly carries out routine
grass cutting.

Figure 16: Sungai Kechil flows beside the Azuria complex
towards the sea.
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Figure 17: Sungai Siru: its waterfall (left photo) and downstream flow (right photo).

Sungai Siru, a tributary of Sungai Kechil, emerges from the hill, tumbling down the rock face
of an old quarry as a waterfall (Figure 17). From the base of the waterfall, the river is directed to
flow as a straight drain for 100m through secondary forest before meeting Jalan Chan Siew
Teong, where a fence with a gate suggests restricted access through private property to the
waterfall.
Residents in Chee Seng Gardens shared childhood memories of playing and swimming at the
base of the waterfall until the river was radically changed and access cut off with the
construction of the Leader Garden condominium complex. Today the drain that is Sungai Siru
skirts around the Leader Garden premises, rendered invisible by metal grating until it emerges
and joins Sungai Kechil.
Yet another small branch of the main Sungai Kechil (also named Sungai Kechil) descends from
the hills down a rock face opposite the Surin condominium. Map 8 shows the natural course of
this tributary flowing across the Surin premises and Persiaran Tanjung Bungah, past the older
residential development of Chee Seng Gardens to meet the main branch of Sungai Kechil before
it flows under Jalan Tanjung Bungah into the bay.
+PQWTƒGNFUWTXG[YGYGTGQPN[CDNGVQNQECVGVJKUUVTGCOCHVGTKVETQUUGU2GTUKCTCP6CPLWPI
Bungah and descends into narrow steep land, where it has been canalized and diverted to skirt
around Jalan Chee Seng 6 and Jalan Chee Seng 4 before it takes its natural course to join the
main Sungai Kechil, about 200 m from the river mouth.
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The upstream stretch of this Sungai Kechil tributary, from the rock face of the hill slope until its
emergence downstream of Persiaran Tanjung Bungah, is no longer visible. It can only be
surmised that this stretch has been diverted to flow below ground.
The appearance of a sink hole in the newly constructed embanked road in front of the Straits
Regency causing damage to newly constructed double-storey houses during the heavy rains of
04–05 November 2017 suggests that an exceptionally high underground water flow could have
WPFGTOKPGFVJGUVCDKNKV[QHVJGƒNNGFNCPFQPYJKEJVJGTQCFKUEQPUVTWEVGF(Figure 18).
The danger of underground diversion of a seemingly harmless stream under normal conditions
is only manifested when the stream becomes a torrent during inclement weather conditions.

Figure 18: Sinkhole and collapsed road at Persiaran Tanjung Bungah 3, Chee Seng Gardens.
(Photo source: https://www.nst.com.my/ news/nation/2017/11/299341/road-leading-penang-housing-area-hillslope-collapsesfollowing-continuous)
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River pollution: small river, large load
#UYGEQPFWEVGFVJGƒGNFUWTXG[QHNCPFWUGCPFTKXGTEJCTCEVGTKUVKEUYGCNUQECTTKGFQWVKPUKVW
ƒGNFTGEQTFKPIQHCHGYYCVGTSWCNKV[KPFKECVQTUţR*GNGEVTKECNEQPFWEVKXKV[CPFVQVCNFKUUQNXGF
UQNKFUţCV  UVCVKQPU CNQPI VJG TKXGT KP DQVJ VJG NQYNCPF CPF VJG JKNN \QPG 6JKU RTGNKOKPCT[
survey provided us the basis to identify 11 stations within the lowland zone for further water
analysis (Map 9). We commissioned a private laboratory to conduct a one-time water sampling
on 01 September 2019 at these 11 stations, and carry out laboratory analysis for selected
chemical properties of the sampled river water.

Legend
Water Sampling Points
Basic Field Measurement
Detailed Laboratory Analysis
Sewage Treatment Plant

Water Quality Rating
Clean
Slightly Polluted
Polluted

River Type
Natural Course
Canalized Course
7PEQPƒTOGF&KXGTUKQP

Roads
Primary
Secondary
Residential/Others

Map 9: Water quality rating at selected sampling stations in the lowland zone.
Also shown are locations of sewage treatment plants.
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Table 8: Selected water quality parameters at 11 sampling stations in the lowland zone along Sungai Kelian and Sungai Kechil.

Notes about water quality indicators
1.
2.

pH indicates how acidic (pH<7) or alkaline (pH>7) the water is. Pure water has a pH of 7.
DO: Dissolved oxygen measures the oxygen concentration in water. Lowered dissolved oxygen (<5 mg/L)
puts stress on aquatic life.

3.

COD: Chemical oxygen demand is often used to indirectly measure the amount of organic compounds in water.
High COD values generally indicate the presence of organic pollutants from biological and non-biological
sources.

4.

AmmN: Ammoniacal nitrogen (NH3-N) is a measure of the amount of ammonia, a toxic pollutant.
Increased ammoniacal N indicates heightened content of organic waste in liquid form including untreated or
partially treated sewage.

 6556QVCNUWURGPFGFUQNKFUKUCOGCUWTGQHƒPGRCTVKENGUUWURGPFGFKPYCVGTVJCVYKNNPQVUGVVNGQWVD[ITCXKV[
including inorganic substances such as silt and organic substances such as plankton and decaying plant or
animal matter. TSS contributes to the clarity or turbidity of water.

5KPEG VJG YCVGT UCORNKPI YCU EQPFWEVGF QPN[ QPEG FWTKPI ƒPG YGCVJGT QXGT VJTGG FC[U VJG
results can only represent baseline levels and do not reflect fluctuations in the water quality
conditions with time and season. It is therefore not prudent to estimate and surmise the overall
water quality index (WQI) which requires longer-term monitoring.
Nevertheless, the results of the water analysis, summarized in the Table 8 for relevant
RCTCOGVGTUECPKPFKECVGVJGMKPFUQHRQNNWVKQPCPFVJGRTQƒNGCNQPIVJGNGPIVJQHVJGUCORNGF
stretches of the river. The numbered sampling stations correspond with those marked in Map 9.
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It is to be noted that at station S6, where a branch of Sungai Besar flows from the quarry
area through the TARUC campus, the water conditions were markedly different on two dates
(Figure 19).

11 Jul 2019

01 Sep 2019

Figure 19: Contrasting water conditions in Sungai Besar flowing through the TARUC campus - on 11 July 2019 (photo taken by
Lee Kwai Han) and during water sampling on 01 September 2019.

On 11 July 2019, the water was distinctly milky5 CPF ƒGNF OGCUWTGOGPVU UJQYGF VJG YCVGT
pH at 7.9, electrical conductivity at 146 µS/cm, and total dissolved solids (TDS) at 69 mg/L,
KPFKECVKPIVJGRTGUGPEGQHXGT[ƒPGRCTVKEWNCVGU OKETQPU #NVJQWIJVJGTKXGTYCVGTYCUENGCT
during the main sampling exercise on 01 September 2019, signs of contamination are visible
from the whitish deposits on the grass at the bank and the deposit of reddish iron oxides on the
river bed.
Observations of ‘white water’ have been previously made6, indicating sporadic discharge of
YCUVGYCVGTNCFGPYKVJƒPGUKNVCUYGNNCUFKUUQNXGFNKOGHTQOEGOGPVRTQFWEVKQPCEVKXKVKGUHTQO
the quarry area. This constitutes the main industrial pollution source, and it is associated with
quarrying and cement manufacture, in Tanjung Bungah.
In summary, the results of the water quality analyses reveal a general deterioration of water
quality as the rivers flow downstream, as indicated by the symbols in Map 9. The main types of
pollutants are organic in nature, in the form of grey water (sullage) and black water (treated
sewage).
6JGRQNNWVKQPNGXGNUKPETGCUGFQYPUVTGCOCPFCTGCUUQEKCVGFYKVJKFGPVKƒCDNGRQKPVRQNNWVKQP
sources (Table 9). As shown in Table 8, the two sampling points that are at the lowest points
FQYPUVTGCOţ5CPF5HQT5WPICK-GNKCPCPF5CPF5HQT5WPICK-GEJKNţUJQYYQTUGPKPI
pollution accumulated from all upstream sources.

5
6

TSS was not measured, because we did not have a portable meter.
https://anilnetto.com/economy/development-issues/another-tourist-attraction-white-river-penang/
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Table 9: Main types of pollutants and their sources.

No.

Pollutant type

Source of pollutant

1.

Black water in the form of
treated effluents

Discharge from the multi-point sewage treatment
plants

2.

Grey water in the form of sullage

Discharge from open drains from domestic and
commercial sources

3.

Trash and solid debris

Indiscriminately thrown into the river

4.

Fine white silt particles
suspended in water

Occasionally washed into the river from rock crushing
operations and cement manufacturing at the quarry

5.

Sediment

Eroded soil from natural sources and construction
sites

Black water: Treated sewage effluents, observable from their colour and odour, are discharged
intermittently into the rivers from outfalls next to sewage treatment plants. Map 9 shows the
locations of sewage treatment plants (STPs) in Tanjung Bungah, with the Sungai Kelian system
receiving discharge of treated sewage effluents from at least nine STPs through its various
tributaries.
Of note is station S3, which is particularly polluted with elevated COD and AmmN levels and very
low DO (Table 8). This station is along the small, easternmost branch of the Sungai Kelian
system before it meets the larger, western branch just upstream of Jalan Loh Poh Heng
(Figure 20). This stream has been reduced to a narrow drain along which are located two STPs.
The water in this narrow drain has a strong odour and is constantly black, in distinct contrast
with the water from the western branch that carries the accumulated flow of the main Sungai
Kelian and its tributary Sungai Besar. The low water flow within this narrow drain is not enough
to dilute the effluent discharge, hence the particularly high pollution level at this sampling point
upstream of stations S2 and S1.

Figure 20: Confluence of two branches of Sungai Kelian upstream from
Jalan Loh Poh Heng.
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Grey water: Sullage water from domestic and commercial sources add to the pollution load of
the rivers through discharge directly from apartment complexes and from open drain networks
throughout the Tanjung Bungah township (Figure 21). The sullage waters entering the rivers are
particularly polluted from stretches of roadside drains where there are commercial activities
including eateries and service industries, especially along Jalan Tanjung Bungah, and to a lesser
extent along Jalan Sungai Kelian.

Figure 21: Open drains discharging sullage water into Sungai Kelian at Jalan Tanjung Bungah (left photo)
and Jalan Sungai Kelian (right photo).

Trash and debris: Added to the dissolved and suspended pollutants in the water are domestic
trash that are indiscriminately thrown into the rivers and brought all the way downstream.
The accumulated litter at river mouths and the surrounding beaches create both a poor visual
impact as well as a health risk for users of the beach.
Low dilution effect: With water extraction by PBAPP for supplying potable water to
consumers in and around Tanjung Bungah, and diversion of water by farms and orchards for
irrigation, the base flow downstream for these two rivers is seasonally low during periods of no
TCKP7PFGTNQYHNQYEQPFKVKQPUVJGRQNNWVKQPNGXGNUTKUGDGECWUGQHKPUWHƒEKGPVFKNWVKQPGHHGEV
Visual impact: Not only has the pollution of the rivers caused a loss of visual appeal to
the residents, it has also had an impact on aquatic wildlife. As recounted by residents from
QWT KPVGTXKGYU VJG ƒUJ CPF RTCYPU JCXG NQPI FKUCRRGCTGF HTQO VJG TKXGTU *QYGXGT XCTKQWU
CSWCVKE DKTFU UWEJ CU GITGVU JGTQPU CPF MKPIƒUJGTU UVKNN XKUKV VQ HGGF CV VJG OWFF[ DCPMU
Snakes, including pythons, are spotted plying the shallow waters. Monitor lizards, being
particularly tolerant of pollution, are found at station 3 with its black water.
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4KXGTUGFKOGPVCVKQPTGFWEGFECRCEKV[VQEQRGYKVJƔCUJƔQQFU
Accounts of residents describing past activities, such as swimming and wading in the rivers
to at least waist-depths, suggest that the rivers in Tanjung Bungah were much deeper in the
1960s than in the present time. There has been sediment accumulation that increasingly
causes shallowing of the river beds. Natural sources of sediment from soil eroded from the hills
are kept minimal by the good forest cover of the water catchments.
However, a major landslide event in the upper catchment of Sungai Kelian in May 2018
(Figure 9) resulted in massive amounts of soil washed down the river, not only causing the water
to turn reddish-brown whenever there is heavy rainfall but also depositing sediment, as evident,
as far upstream as the PBAPP water intake point for Sungai Kelian and as far
downstream as the river mouth. Added to this are silt brought down from the quarry area and
the occasional wash of exposed soil from development projects and riverbank reinforcement
works (Figure 22).

Figure 22: Sediment-laden water flows out of Sungai Kelian into the Tanjung Bungah bay
(Photo credit: Anna Sam, taken on 20 September 2019).

Shallowing of the river bed reduces the capacity of the river to accommodate increased water
volume during heavy rains. Coupled with the loss of river reserves at certain stretches, the
tendency is for bank overflow, hence increasing the risk of flash floods as had happened in early
November 2017 over various parts of Tanjung Bungah when both Sungai Besar and Sungai
Kelian breached their banks. Such events are likely to happen more frequently as climate
change brings about erratic weather and unseasonal heavy downpours.
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Looking forward: Reviving the rivers
The rivers of Tanjung Bungah have been providing an invaluable ecosystem service to the
township by supplying clean raw water that is managed and treated by PBAPP to supply the
best quality tap water in Penang. It is incumbent upon the Tanjung Bungah population to show
appreciation of these rivers by according them the best care not only in their upper reaches but
all the way to where they end in the bay. The Tanjung Bungah township is home to an
increasingly urbanized and affluent community that ought to take pride in their rivers. They
should undertake the revitalizing of these rivers so that they can be veins of a blue and green
network that enhances the quality of life in the neighbourhoods.

Table 10: Making rivers the veins of a blue and green network: Action points.

The Blue: Cleaning up the rivers

The Green: Establish and restore river reserves
for recreation

Municipal effort – every agency has a role
• Do away with multipoint sewage treatment plants;
connect to regional sewage treatment facility
• Link licensing of eateries with proper waste
disposal
• Enforce strict sediment discharge standards for
polluting industries

• Give the river ‘breathing space’ to accommodate
storm waters
• Keep river banks natural and grassed for water to
soak through
• Upgrade river reserves as linear parks and
green lungs
• Require new housing projects to make rivers the
centrepiece of their development

Civic effort
• Do not throw rubbish everywhere
• Make use of public complaint hotlines

The blue network
While it is easy to pollute a river, it takes will, commitment, and effort on the part of the
CWVJQTKVKGUCPFVJGEQOOWPKV[VQENGCPKVWR*CXKPIKFGPVKƒGFVJGOCKPUQWTEGUQHRQNNWVKQP
many of which are point sources, concerted efforts and stringent control are required to
minimize the pollution at source.
Black water: The multipoint STPs within the Sungai Kelian and Sungai Kechil have been
constructed through the decades as new housing development projects increasingly place
demands on sewage treatment. While new installations have improved levels of sewage
treatment, refurbishment and upgrading is wanting for older installations of limited capacity and
lower levels of treatment. Compliance with Standard A7 for discharged treated effluent is
KPUWHƒEKGPVVQEQPVCKPVJGRQNNWVKQPNQCFIKXGPVJGNQYYCVGTHNQYXQNWOG+VKUETWEKCNVQTGFWEG
the number of multipoint STPs discharging into the Sungai Kelian system. There is a regional
sewerage facility in Batu Ferringhi but the severage network for connecting to this facility is yet
to be laid for Tanjung Bungah.

7

Standard A is the more stringent of two standards for wastewater treated effluent discharge specifying the pollutant level permitted in the effluent
to be discharged into the river, under the Environmental Quality Act 1974 for Malaysia; http://water-treatment.com.cn/resources/dischargestandards/malaysia.htm
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Grey water: Sullage water brought by the extensive drain network into the rivers comprise not
only rainfall runoff but also domestic and commercial wastewaters from disposal systems
(such as bathroom and kitchen sinks, dishwashers, washing machines) that are incorrectly
connected to open drains instead of the sewer system. The pollution load from grey water is
compounded by eateries and car wash centres discharging organic and surfactant-loaded
wastewaters into open drains. Retroactive solutions for older housing developments should be
imposed when approvals are given for renovation of old units. The annual licensing of eateries
and mechanics workshops must be made contingent upon proper disposal of oil, grease, and
other organic wastes to prevent indiscriminate discharge into open drains.
White water: 6JGURGEKƒEECUGQHƒPGTQEMFGDTKUCPFNKOGHTQOVJGTQEMDNCUVKPICPFEGOGPV
factories being discharged into streams must be prevented by the Department of Environment
making surprise checks, and strictly enforcing sediment discharge standards that are already
stipulated for the mining industry.
It is also incumbent upon the Tanjung Bungah residents to exercise civic consciousness and
refrain from littering and indiscriminate throwing of trash into the rivers. While group efforts for
communal plogging, beach and river clean-up are commendable, it is even more important to
KPUVKNIQQFJCDKVUQHPQVNKVVGTKPIKPVJGƒTUVRNCEGUQCUVQTGFWEGVJGPGEGUUKV[VQENGCPWRCHVGT
the mess.

The green network
Despite the deterioration of the rivers in Tanjung Bungah there are still opportunities to
rehabilitate and protect sections that have not been drastically transformed beyond
recognition as rivers.
Preserve and restore river reserves: River reserves are important buffers that provide
‘breathing space’ for the river to meander its natural course and to accommodate storm waters.
With some stretches of both Sungai Kelian and Sungai Kechil having lost their river reserves, it
is imperative to preserve all remaining river reserve land from encroachment and
to stop relegating the responsibility of maintaining certain stretches of the river to private
housing estates.
Recent engineering solutions for river bank erosion have been to concretise the banks besides
constructing gabion walls along various stretches of both river systems. Overflow water can
soak into natural river banks but not into concretized banks. In countries as far flung across the
world as Norway, South Korea, and Singapore, there has been an increasingly popular
movement to rehabilitate urban rivers into as natural a state as possible.
The ambience of a naturally flowing river with green spaces along its length adds to the
value of an urban area. The JPS guidelines for river-fronting building development should be
adopted by local councils as conditions for approval of all housing development plans to make
the river the centrepiece in urban design. Residents’ perception and treatment of rivers are likely
to be more favourable if the river flows in front of, rather than along the backyard of,
their properties.
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Riverine park: The Tanjung
Bungah township generally lacks
extensive green space for
outdoor recreation, although
there are small neighbourhood
and
pocket
parks
within
individual housing estates. One
output of this study is the
KFGPVKƒECVKQP QH RQVGPVKCN CTGCU
for creating riverine parks along
the two river systems.

Taman
Kejiranan
Loh Poh Heng

Taman
Poket Lrg Sg
Kelian 2

The notion of riverine parks
ƒVU KPVQ VJG 2GPCPI )TGGP
Connectors Project which was
launched in January 2019 by the
Penang state government for the
development of a series of linear
parks as recreational areas
and ecological corridors along
existing rivers and coastal areas
stretching from Tanjung Tokong
to Batu Maung.

Tiara View

Although Tanjung Bungah is
located just outside the Green
Connectors Project, it is still
possible to apply the green
connector concept within the
township.
A distinct opportunity exists for
the creation of a riverine park
along a 500-m stretch of Sungai
Kelian that flows its natural
course in Hillside, Tanjung
Bungah. Within this stretch, there
are already two small public
parks managed by MBPP on
both sides of the river that can
be linked via an existing bridge
across the river (Figure 23).

Figure 23: Proposed riverine park (rough boundary marked in green) along
Sungai Kelian (blue line) in Hillside, Tanjung Bungah.
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Improvement of access and upgrading of walkways will enhance the appeal of this riverine park
(Figure 24) that is presently little known to local residents who walk along the roads
for exercise and recreation in the absence of linear parks in the neighbourhood. A similar
opportunity for a short riverine park exists for a limited stretch of Sungai Kechil beside the
#\WTKCEQPFQOKPKWOEQORNGZDWVYKVJQWVVJGDGPGƒVQHCFLCEGPVRWDNKERCTMU

Figure 24: Artist impression of proposed Sungai Kelian riverine park.

Communities take action; authorities respond
We hope that this river awareness project will lead to community-led initiatives to generate
activities and projects aimed at reviving the rivers in Tanjung Bungah. We will continue efforts to
engage local residents in such activities as a means of action-oriented education to foster
a sense of communal ownership of projects that would ensure that the rehabilitation and care
of the rivers is a sustained effort. We hope that these efforts will be supported by the relevant
government agencies.
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