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•• Creating New Land 
The Marina Barrage is built entirely onrecla1med land, . 

· Conventional. land· reclamation involves simply filling · 
an area with large amounts of heavy rock and/or 

: : cbncrete, then filling with clay or dirt until the desired. 
·. height is reached. This process· is called "infilling" 
However, this method is very costly, mainly due to the 
large amount cif rna:teriais needed:to:filL ..... 

Another method of land reclamation is using polders. 
· By building dikes around an area :and draining the 
water within, a polder is formed. This is not as 
resourtei-intensive as infilling. 

At just 719km? (278 sq mi), Singapore is smaller than 
New York City. Singapore has . undergone land 
reclamation to increase its land mass for its increasing 
population since independence in 1965. The land mass 
has increased by 22%,·with:land contihuously:set aside· 
for future use. The government plans to expand the 

•• c}ty~state by an additional 7-8% by 2030, in response to 
a growing population drawn by economic 
opportunities. 



Singapore's Outlying Isla nds 
.. . .. . . " .. 

Land reclamation in Singapore has reshaped some of 
Singapore's outlying islands .• 

Jurong Island 
JLirong Island is ail artificial island that was formed 
from the amalgamation of seven smaller islands. 
Jurong Island now has a land area of about 
32 km? (12 sq mi) from an initia.l area of less than 10km? 
(4 sq mi), and is the largest Singapore's outlying is la rids. 

Sernakau Island 
Semakau Island was created from the amalgamation of 
two islands, and it is the.location of Semakau Landfill. It 
is Singapore's first offshore landfill and the only one 
currently in use. The Semakau Landfill covers a: total 
area of 3.5 km? and has. a capacity of 63 million rr/. · 

Tekong Island. 
Tekong Island is one of the Singapore's larger outly1hg 
islands, with an area of 24.43 krh2 (9.43 sq mi). It is still 
expanding and, by 2022, it will subSurne many of its : 
surrounding small islets. At the end of 2017, Singapore 
started to reclaim more land on the island using the 
polder method. · · · · ... 



Importance of Sand 
Sand is a raw material used in construction, mainly in 
making concrete, which is used in land reclamation. It is 
the most extracted and consumed natural resource in 
the world. Due to the high demand for sand, the 
planet's reserves are now being threatened, with 75% 
of the world's beaches already in decline. 

Concrete is used to build houses (which each uses 
about 200 tonnes of sand), hospitals (3,000 tonnes of 
sand), highways (30,000 tonnes of sand per km), and so 
much more. Sand is also used in land reclamation, 
where it is used to fill the sea up to create new land. For 
1 km2 of land, 3.75million m? of sand is required. 

One might think that desert sand might be a good 
substitute for beach sand. However, not all sand is 
created equal. Desert sand is finer and smoother, and 
therefore unable to adhere very well, and hence is not 
suitable for construction. 

More than half of the world population is already living 
in cities, and the UN expects this to increase to 60% by 
2030. 



Issues with Sand 
Sand mining has brought about multiple issues. The 
most obvious one would be that it wreaks havoc on 
rivers, deltas, and marine ecosystems. 

Governments have put in measures to protect the 
interests of their people, from imposing stricter policies 
to reduce the damage caused by sand mining, to 
banning sand mining altogether. 

These policies can prevent a lot of damage, especially 
in developed countries. However, sand is very 
expensive to transport as it is very heavy. If you are 
unable to mine sand locally, it has to be trucked in from 
elsewhere. That drives up the price. Concrete is 
relatively cheap, but if the cost of making a new 
building or road were to double, it changes the 
economics of growth. 

With restrictions put in place to limit sand mining and 
the scarcity of sand, illegal sand mining and smuggling 
has arisen. For example, according to the Times of 
India, illegal sand mining is worth $2.3 billion per year 
in the state of Tamil Nadu alone. 



Water in Singapore 
Water demand in Singapore is currently about 
430 million gallons a day (mgd), which is enough to fill 
782 Olympic-sized swimming pools. Homes consume 
45% and the non-domestic sector takes up the rest. 

By 2060, Singapore's total water demand is projected 
to almost double, with the non-domestic sector 
accounting for about 70%. By then, reclaimed water 
and desalination will meet up to 85% of Singapore's 
future water demand. 

Singapore's approach to efficiently manage the water 
can be distilled into 3 key strategies: 

1. Collect every drop of water 
2. Endlessly reuse water 
3. Desalinate seawater 

Over the last 50 years, Singapore has built a robust and 
diversified supply of water known as the "Four 
National Taps" Tap water in Singapore is well within 
the World Health Organization (WHO) drinking water 
guidelines and is suitable for drinking without any 
further filtration. 



Singapore's "Four National Taps" 
Water from Local Catchment 
Water from local catchment is a pillar of Singapore's 
sustainable water supply. 

Imported Water 
The 1962 Water Agreement between Singapore and 
Johor allows Singapore to draw up to 250 mgd from 
the Johor River until 2061. 

Reclaimed Water 
NEWater is a high-grade reclaimed water produced 
from treated used water that is further purified using 
membrane technologies and ultra-violet disinfection, 
making it clean and safe to drink. It is Singapore's 
success story and a pillar of water sustainability. By 
2060, NEWater is expected to meet up to 55% of 
Singapore's future water demand. 

Desalinated Water 
There are two desalination plants in Singapore, with a 
combined capacity of 100 mgd, which meet up to 25% 
of Singapore's water demand. A third plant is planned, 
and desalinated water is expected to meet up to 30% 
of Singapore's water needs by 2060. 



About the Marina Barrage 
Built across the mouth of the Marina Channel, the 
Marina Barrage creates Marina Reservoir Singapore's 
15 reservoir, and the first in the heart of the city. 

The catchment area of Marina Reservoir is about 
one-sixth the size of Singapore and it covers the 
island's biggest and most urbanized areas. 

Benefits of the Marina Barrage 
Water Supply 
With an additional 1,000km? of water catchment area, 
the Marina Barrage is able to supply more water to the 
city. 

Flood Control 
The Marina Barrage is part of an extensive flood control 
scheme to alleviate flooding in the low-lying areas of 
the city. 

Lifestyle Attractions 
Because it is unaffected by the tides, the Marina 
Barrage is an ideal location for all kinds of water-based 
recreational activities. 
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