
D8 SATURDAY SATURDAY , J UNE 23, 20 12 TIlE STRAITS TIMES TIlE STRAITS TIMES SATURDAY, J UN E 2 3, 2012 

THE SMELL DF SUCCESS 
In building Singapore's newest reservoirs, PUB transformed part of a 30-year-old rubbish dump into an idyllic park for all 

How did Lorong Halus go from this ..• 

SAFEGUARDING THE WATER IN THE SERANGOON RESERvom 

THE CHALLENGE )Erangoon 
Coney Island East Dam 

/ / 

. ./ Serahgoon 
• Serangoon Reservoir is right next to 
the old Lorong Halus dumping ground. 

• Whenever it rains, water will build up in this dumping 
ground and may seep into the reservoir and contaminate it. 
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• Build a cut-off wall 
between the reservoir and 
the dumping ground. The 
wall should be 0.8m thick, 
18m deep and 6.4km long. 

There are 125 wells with 
built-in pumps installed at SOm 
intervals, all along the reservoir. 
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EXPRESSWAV 

• The wall will be made of 
soil, cement and bentonite 
(a type of clay). 
• Rain and waste 
water wi ll build up 
behind this wall and so 
have to be pumped out 
via 125 wells all along 
the reservoir. 
• The waste water 
pumped out will then be 
piped uphill to tanks, 
lagoons and reed beds 
for filtering (see facing 
page). 

To wetlands 
(outgoing 

waste water) 

Dumping ground 
mat erials/rubbish 

Pervious 
soil 

Rainwater 
seeps into the 
dumping ground, 
eventually 
accumulating at its 
impervious layer. 

Impervious 
soil 

Cut-off wall 
is waterproof 

and keeps waste 
water at bay 

TRD 

Cut-oft' 
wall 

Wall is built progressively 
as equipment moves along 

HOW IT IS DONE 
• The wall is built using the Trench cutting and 
Re-mixing Deep wall method (TRD). 
• A chainsaw-like machine cuts and mixes the 
earth of the dumping ground with solidifying 
agents cement and bentonite to create a strong, 
impermeable wa ll. 
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Serangoon 
Reservoir 

NOTE: Drawing is to scale. 
The thickness of each soil 
layer varies. 

ADVANTAGES 
OFTRD 
. It makes 
less noise. 

• It shortens 
construction 
time. 
• It uses less 
material, and 
so there is less 
waste to 
dispose of. 
• It allows for 
better quality 
contro l. 
. It can be 
used in all 
sorts of ground 
conditions. 

By CHEONG SUK-WAI 
SENIOR WRITER 

WHEN Mr Lee How Hay was a 
child, his evenings were redolent 
of an acrid odour. 

The stench was from the east
ern bank of the Serangoon River , 
right across from his father ' s 
Punggol chicken farm. 

That part of the riverbank is 
known as Lorong Halus, which be
came a dumping ground in 1970. 
Rubbish trucks tipped tonnes of 
raw household waste there daily. 
By th e tim e the Government 
closed it down in 1999, the dump 
spanned 234ha, or more than 100 
football fi elds. 

Mr Lee, now 57, and the assist
ant director of national water 
agency PUB's best sourcing de
partment, recalls : "We really got 
to smell Lorong Halus eve n 
though we weren't exactly living 
at the river's edge. The smoulder 
ing smell came from methane gas 
building up in the piles of rub
bish." 

Relief came in the late 1970s 
when his family moved to Ang Mo 
Kio. But little did Mr Lee know 
that 30 years later, he would be re
sponsib�e for transforming a 9ha 
corner of that dump into one of 
Singapore 's most idyllic spots , 
and one clean enough for a reser
voir to be next to. 

This transformation is just one 
of many innovations by PUB 
which have made it a giant among 
water managers globally. From Ju-
1y 1 to 5, PUB will again host and 
shar e its expertise at Singapore In
ternationa� Water Week, which 
draws delegates from around the 
world to share and learn ways to 
ensure clean water for all. It takes 
place at the same tim e as the 

World Cities Summit. 
The makeove r of Lorong Halus 

began in 2006 , when PUB decided 
to dam Singapore's last two main 
rivers, Punggol and Serangoon, to 
form the 16th and 17th reservoirs. 
If PUB pulled it off , those two 
new reservoirs and Marina Reser
voir at Marina Bay would increase 
water catchment areas from half 
to two-thirds of Singapore. That 
is massive for a city-state which 
relies primarily on rainfall for its 
\vater. 

Now, living across a dump is 
one thing, but having one 's drink
ing water mixed with leachate, or 
water leaching h:om a waste 
dump, is qui te another. To that , 
Mr Tan Nguan Sen, 56, director of 
PUB's catchment and waterways 
department , says : "If it were a 
fresh dump , we wouldn't dare do 
such a thing. But because it has 
been around for more than 30 
years, the waste there has become 
inert. It 

PUB sampled the leachate assid
uously before transforming the 
dump, and found "negligible lev
els" of the most worrying contami
nants, that is , heavy metals such 
as mercury, lead and cadmium. 

So it was all systems go for the 
reservoir, but PUB went one bet
ter: Why not transform the dump 
into wetlands for everyone to en
joy as a park? 

As Mr Tan puts it: "We wanted 
to turn our challenge into an op
portunity, and so we found a way 
to treat the leachate as well as cre
ate an attraction for everyone and 
a habitat for birds and butterflies 
too." 

So PUB got its contractor Koon 
Construction to dig shallow earth 
basins at a flat part of that 9ha cor
ner of Lorong Halus. Koon then 

lin ed these basins with water
proof membranes. Tall grasses, or 
reeds , and water lilies - plants 
which are long known as natural 
super - filters - would be grown in 
these basins to purify the leachate 
that would soon be pumped out of 
the ground and into these basins. 
The leachate- and reed-filled ba
sins are the wetlands you see to
day. 

PUB roped in wetlands ecolo
gist Michelle Sim, 41, to work 
with local engineering design firm 
CPG Consultants to identify nine 
specie s of plants in all that were 
reliable enough to purify the leach
ate by sucking all the nitrogen and 
phosphorus out of it. otherwise, 
Dr Sim says , these substances 
would encourage algae to bloom 
and turn water a sickly green. 

Dr Sin1 previously helped Ma-
1aysia set up the 200ha wetlands 
in its administrative capital Putra
jaya. 

PUB could easily have used 
chemical instead of plant filter s, 
but chose the natural way, which 
was cheaper to boot. 

"The only reservati9'l we had, " 
Mr Tan admits , "was how effec
tive the plants would be in filter
ing the leachate because we'd nev
er tried out such filtering in Singa
pore." 

Today, the wetlands are so safe 
that PUB has even turned them in
to an educational destination for 
s tudent s from surrounding 
schools, such as North Vista Sec
ondary. They trim the thriving 
reeds. 

This haven of flora and fauna is 
also a new haunt for anglers hop
ing to reel in snakeskin gourami, 
perch and fighting fish . 

PUB made all that happen in 
21;' years. 

Work to safeguard the Seran
goon Reservoir first from the lea
chate began slightly earlier, in ju
ly 2007, with Mr Lee, his boss 
Koh Boon Aik , and their team 
"bashing through " jungle-like 
thickets of tall grass, including 
lots of lallang. . 

The entire dump was over 
grown because over the years , 
truckloads of soil would be 
dumped regularly on the raw 
waste to tamp it down into the 
ground, which was soon overrun 
by weeds. 

After s lashing their way 
through metre by metre, PUB con
tractors Downer ED! and Ryo
bi - Kiso used a machine with a gi
ant vertical chain saw to cut into 
the riverbank like a serrated knife 
tluough bread. Concurrently, that 
same machine broke up the 
cleared land while mixing cement 
and clay-like bentonite with the 
loosened soil. 

Tllis blitzed mixture dried fast 
to form a wall which was O. 8m 
thick, 18m deep and 6.4km long. 
This underground wall is what is 
ke~ping the leachate out of the res
ervoir today. 

There was high drama at one 
point when the river had to be 
dredged to accommodat e the 
wall. The dredged riverbed had to 
be dumped at a granite bund out 
at sea, but Indonesia suddenly 
stopped exporting granite to Sin
gapore then. With no bund, Mr 
Lee had to halt work for almost 
half a year. 

Another contractor, Swee 
Builders , built 12 5 wells with 
pumps and pipes all along the riv
erbank, to suck water out of the 
ground every time it rained. Other
wise the pooling rain would put 
pressure on the wall. 

The pumps and pipes direct the 
rain-cum-leachate uphill to five 
tanks nearby, which si t on a 
grassy old rubbish mound. These 
deep tanks are off-limits to the 
public and are used to remove am
monia and particles from the lea
chate. The leachate is then piped 
downhill into waiting reed beds of 
cattails, papyrus and vetivers . 
These total 160,000 clumps in all 
and come from Thailand. 

Of the three reeds, vetivers are 
usually the most effective filters, 
but more drama ensued when Df 
Sim found them wilting from too 
much salt and too little phospho
rus in the leachate. Luckily, plant
ing more cattails saved the day. 

After a final filtering by water 
lilies, the leachate is discharged in
to Singapore's sewage , not pota
ble water, sys tem. 

If you worry that some leach
ate will still find its way into 
Se rangoon Reservoir, Mr Tan 
stresses that water from the reser
voir is pumped out to Upper 
Peirce Reservoir and monitored 
for quality before it is tapped for 
drinking. 

In any case, says PUB director 
George Madhavan, 51, who over
sees public communications and 
community relation s , "the reser
voir actuall y starts outside your 
house . If you litter your surround
ings , rain might wash your litter 
into the drains and carry it right 
into the reservoir" . 

Today, Lorong Halus has left 
its fetid past behlnd. 

Mr Lee says: "What is meaning
ful to me is not so much the wet
lands as it is that I was involved in 
starting two new reservoirs to in
crease water supply for Singapore 
ans. " 
~ suk@Sph.com.sg 
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The PUB team (above) who helped develop Lorong Halus into the idyllic wetlands today comprises (from left) 
Dr Michelle Sim, Mr Goh Chong Hoon, Mr Tan Nguan Sen, Mr George Madhavan, Ms Gao Rouming and Mr Lee How Hay_ 
Lorong Halus (far left) became a dumping ground in 1970, with tonnes of household waste dumped daily. Students from 
North Vista Secondary School (left) troop into the wetlands regularly to trim the reeds. PHOTOS: AZIZ HUSSIN, ST FILE PHOTO 

"--------------------------------
FETID PAST 
We really got to smell Lorong Halus even though we weren't exactly living 
at the river's edge. The smouldering smell came from methane gas 
building up in the piles of rubbish. 
- Mr Lee How Hay, recalling the stench from the eastern bank of the Serangoon River, right across from 
his father's chicken farm in Punggol. He is now 57 and the assistant director of the PUB's 
best sourcing department 

Fll.TERING THE WASTE WATER AT THE WETLANDS 

Ii I ifi (i j MI TANKS AND LAGOONS 

Waste water from the old Lorong Halus dumping ground is passed through a total of 
f our tan ks and lag09n5. These are as follows: 

Equalisation T~nk Aeration Lagoons 
• The waste water is piped into an Oxygen is introduced here to 
equaliSation tan\(, where particles help remove organic matter 
suspended in it are removed. and break down nitrogen 
• This tank also regulates the flow compounds in the waste 
of waste water from the dumping water so that plants can 
ground to the aeration lagoons. absorb them more easily. 

lns.w,lihil REED BEDS 

Sedimentation 
Tank 
1\11 remaining 
suspended 
particles in the 
waste water are 
removed here. 

There are five reed beds at the wetlands which have a total area of 3ha, or more than 
5.5 football fields. 

WHAT HAPPENS IN 
THE REED !lEDS: 

INLET ZONE 

Watertight 
liner 

The waste water piped in from the tanks is lOcm under 
the gravel and takes three days to flow through all the 
reed beds. The reeds suck nitrogen and phosphorus out 
of the waste water, thus purifying it further. 

OUTLET ZONE 

3 A perforated tube 
allows waste water 
to flow out to the 
polishing ponds. 

" 

..................... .............. .. .. ........ ...... . THE REEDS PLANTED HERE· ........ · ....................................... . 

Cattails 
(Typha 
angustifolia) 
are hardy, 
thrive in 
brackish 
water and 
their shoots 
can be eaten 
in curries or 
ground into 
flour. 

Ij:lli1'lihil POLISHING PONDS 

WHAT HAPPENS IN THE 
POLISHING PONDS: 
Aquatic plants such as 
water lilies (right) purify 
the waste water further 
by absorbing the 
nitrogen and 
phosphorus that remain 
in the waste water. Nitrogen and 

phosphorus are 
fertiliser for 

the lilies 

Vetivers 
(Chrysopogon 
zizanioides) 
are very 
effective 
filters, and are 
used to make 
perfume. 

FINAL STEP: INTO THE SEWAGE SYSTEM 

Papyrus 
sedge 
(Cyperus 
papyrus) has 
long been 
used to make 
Egyptian 
paper and 
the buoyant 
stems are 
used to make 
rush boats 
and baskets. 

After the polishing ponds, the waste water is discharged into Singapore's sewage system and treated 
like all other waste water here. 
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