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& Integrated Waste Management Facility

A super highway for used water management, the Deep Tunnel Sewerage System (DTSS)
was conceived in the 1990s as a long-term solution for Singapore’s used water collection,
treatment, reclamation and disposal needs.

The concept of the DTSS is to use deep tunnel sewers to convey used water by gravity to
centralised water reclamation plants (WRPS) located at the coastal areas. The used water is
then treated and further purified into ultra-clean, high-grade reclaimed water called NEWater,
or discharged to the sea through the outfalls.

The development of DTSS is a key part of our long-term used water system which comprise
a network of link sewers leading to two major tunnels criss-crossing Singapore with three
large WRPs at the northern (Kranji), eastern (Changi) and western (Tuas) ends of
Singapore, as well as deep sea outfall pipes.

Phase 1 of the DTSS, comprising the 48km long North and Spur Tunnels, the associated
60km of link sewers, the Changi WRP and outfall, was completed in 2008. A NEWater
factory, located on the rooftop of the Changi WRP, was built in 2010 to facilitate large-scale
water recycling. The tunnels built in Phase 1 have diameters of up to six metres and are built
at depths ranging from 20 to 50 metres below ground.

DTSS Phase 2

DTSS Phase 2 will extend the deep tunnel system with a 30km long South Tunnel and the
associated 70km of link sewer to cover the western part of Singapore, including the
downtown are ndﬁlaJOr_.-qp oming de\iegpmqnts\suc_h as ;Te(]_gal}] Wown. Once Phase 2 is

\in plade, thﬁeﬁi ting onventij)né_l_ RPs at' Ulu-Randah and Jureng, as well as intermediate~
pumping stations, will be progressively phased out and the land freed up for higher value
development.

A NEWater factory to be integrated with the Tuas WRP will similarly be built to facilitate
water recycling. With NEWater facilities integrated with the Tuas WRP, DTSS ensures water
sustainability and resilience by contributing to the goal of increasing the overall water
recycling rate from 30% to up to 55% of total water demand in the long term.

A highlight of DTSS Phase 2 will be the new Tuas WRP which will drive for higher energy
efficiency. In preparation for this, PUB is testbedding various used water treatment
technologies at the Integrated Validation Plant in Ulu Pandan WRP with the aim of
implementing them in Tuas WRP. These new and tested technologies will enable Tuas WRP
to be more eco-friendly, produce less sludge and have the capability of producing more
biogas for power, while consuming lesser energy than conventional plants.



Benefits of DTSS

The DTSS is a more cost-effective solution than renewing and expanding the legacy of used
water infrastructure. It would also free up land for other developments in Singapore.

The DTSS optimises land use for used water infrastructure. The phasing out of existing
intermediate used water pumping stations and the conventional WRPs frees up the
previously occupied lands for other higher value developments.

Under DTSS Phase 1, the compact design of the Changi WRP requires only one-third the
land area of a conventional WRP. There is also no need for a buffer zone, as the treatment
modules are fully covered. Additional land savings are also achieved by integrating Changi
NEWater Factory on the rooftop of Changi WRP’s Liquid Modules.

The implementation of the entire DTSS will result in a 50% reduction in land taken up by
used water infrastructure once it is fully completed. Land used to site the WRPs and the
intermediate used water pumping stations has shrunk from 300 ha in the 1990s to 190 ha
with the completion of DTSS Phase 1. With Phase 2 in place, the land needed will eventually
be reduced to about 150 ha.

DEEP TUNNEL SEWERAGE SYSTEM PHASE |

North Tunnel and Spur Tunnel 48 km

Link Sewers 60km

Changi Water Reclamation Plant Initial capacity
800,000 m® per day

Outfalls 5 km long

Cost of Phase 1 DTSS $3.4 billion




DEEP TUNNEL SEWERAGE SYSTEM PHASE 2

DTSS Phase 2 comprises the South Tunnel, associated link sewers, Tuas WRP and outfalls.
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South Tunnel

Estimated 30 km

Link Sewers

Estimated 70km

Tuas Water Reclamation Plant

Initial capacity
800,000 m? per day

Outfalls

Estimated 12 km long
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Development of the Integrated Waste Management Facility (IWMF)

Currently, the waste incineration sector comprises four Waste-to-Energy (WTE) Incineration
Plants (IP). The Ministry of the Environment and Water Resources (MEWR) and the National
Environment Agency (NEA) currently own and operate the Tuas IP and Tuas South IP while
Keppel owns and operates the Senoko WTE Plant and the Keppel Seghers Tuas WTE
Plant.

NEA is planning to develop the next Private Public Partnership (PPP) Waste-to-Energy Plant
at Tuas South Avenue 3. The plant would maximize energy recovery and minimize
environmental impact as well as land use footprint. The plant is expected to complete in
2018 to meet Singapore’s growing demand for waste incineration services.

Concurrently, NEA is also looking into the development of an Integrated Waste Management
Facility (IWMF) as part of its long-term plan to meet Singapore’s future waste disposal
needs. The IWMF is planned to be a Government-owned and NEA-operated flagship facility
and will be developed to optimise land use, achieve greater environmental sustainability and
provide Singapore with an affordable waste management system. Coupled with the latest
state-of-the-art technologies, the IWMF would provide Singapore with several key solid
waste treatment processes in an integrated facility that would enable it to effectively handle
multiple waste streams. To be constructed over two phases with Phase 1 scheduled for
completion in 2021 and Phase 2 by 2024, the IWMF would potentially cater up to almost
50% of the waste treatment capacity needed in Singapore upon completion.

The IWMF would comprise proven waste treatment solutions that would be able to achieve
the following broad objectives:

. Minimisation of environment impact;

° Maximisation of resource and energy recovery from waste;

. Minimisation of land footprint; and

o Maximisation of process and engineering synergies with Tuas WRP.
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To harness the potential synergies of integrating used water and solid waste treatment while

optimizing land use, NEA’s IWMF would be co-locating with the Tuas WRP.
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Examples of potential synergies that can be harnessed from the co-location of IWMF and
Tuas WRP include:

o Extracting energy from food waste via co-digestion with sewage sludge to
produce higher quantities of biogas and generate more electricity;

o Treatment of digested food waste and sewage sludge;

o Supply of electricity from the IWMF to Tuas WRP to lower the costs of used
water treatment and NEWater production; and



o Supply of treated used water from the Tuas WRP to IWMF for cooling and
washing purposes to derive higher plant efficiency and keep waste disposal costs
affordable.

NEA has incorporated its engineering consultancy services requirements for the IWMF into
PUB’s DTSS Phase 2 tender as an addendum, on 13 September 2013 to form a joint
consultancy tender for the two agencies. To NEA, the objective of this joint tender is to carry
out the engineering studies for the IWMF and ascertain how optimal process synergies could
be derived from its co-location with the Tuas WRP.




