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Deep Tunnel Sewerage System (DTSS) Phase 2
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Tunnelling & Underground Construction Society (Singa pore)

Woo Lai Lynn
DTSS Phase 2 Project Unit

Deputy Project Director

Ganeshan 
BV+AECOM Joint Venture

Manager (Tunnels)
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Outline

• Background of Singapore’s Deep Tunnel Sewerage 
System (DTSS)

• Benefits of DTSS

• DTSS Phase 1

• DTSS Phase 2

• DTSS Phase 2 key features
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Jurong WRP

Ulu Pandan WRP

Kranji  WRP

Seletar WRP

Kim Chuan WRP

Bedok WRP
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Used Water System Before DTSS
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How DTSS Works

Phase out existing
pumping stations
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• Link Sewers convey used water from existing sewerage network to  the Deep 
Tunnels

• Used water flows by gravity through the deep sewer tunnels to centralised
Water Reclamation Plants

• Treated used water will be channelled to the NEWater plant for further 
purification or discharged through the outfall

Deep Tunnel Sewers

Link Sewers

Outfall 

Water Reclamation Plant

How DTSS Works
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Benefits:

- More cost effective

- Free up valuable land 

- Ensures sustainability of NEWater

- Robust, Reliable and Resilient

Benefits of DTSS

Existing WRPs & Pumping Stations – 300 ha 
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Deep Tunnel Sewerage System (DTSS)
Long-Term Used Water System (Phase 1 & 2)
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Deep Tunnel Sewerage System (DTSS)
DTSS Phase 1 (2000 – 2008)
48km tunnels (3.3m to 6m ID)
60km link sewers (0.3m to 3m ID)
176MGD plant at Changi
5km outfall (3m ID)
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Deep Tunnel Sewerage System (DTSS)
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DTSS Phase 2 
40km tunnels (3m to 6m ID)
60km link sewers (0.3m to 3m ID)
176MGD plant at Tuas with 
25MGD NEWater capacity

Project started in 2014
BV+AECOM Joint Venture 
appointed as overall project 
manager
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DTSS Phase 2 Project | 19 Jan 2016
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Scope of Tunnelling Works
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DTSS Phase 2 Project | 19 Jan 2016
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Scope of Pipe-jacking Works
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Contract Tunnel Length
Tunnel Internal 

Diameter

C1 10km 6.0m

C2 12km 3.3 - 4.0m

C3 8km 6.0m

C4 8km 3.5 - 6.0m

C5 12km 3.0 - 3.3m

Total 50km

Tunnel Contract Packaging
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Pre-tender Qualification 

C4 Tender

Contractor #1 Contractor #2 Contractor #3

Batch 2
D&B Contracts

Contractor #4

C5 Tender

Contractor #5

Tunnel Contract Packaging

C3 TenderC2 TenderC1 Tender

Batch 1
D&B Contracts
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Link Sewer Contract Packaging
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Detailed Design 
Consultant Tender

Area #1

3 Contracts

Area #2

4 Contracts

Link Sewer Contract Packaging

DDC Package 1 DDC Package 2 DDC Package 3

Construction Tender

Area #3

6 Contracts

Construction Tender

Area #4

3 Contracts

Area #5

2 Contracts

Construction Tender



���������	
���
/��*
�����
��������
(��*�����
<�
�����
����8,��*
/��*
�����
���������
���
'00
��� ������)

������


�����

�����������
����
��
!�
�����
��������

!�����
���
� �����������
���
���
���
���

���%
��
��
��������

����
�!���
2

������


�����
��� ��������
����
!�
��������
%

��!��:�����	)
�
���!��
��
������������
���������
�� ��
!�
�����
%
����
���
�
�����

��
�5�����
��
���
���
/��*
�����
���������
��	
!�
� ��*���
%



31

����������	

� ��
���������
�����
���

Deep Tunnel Sewerage System (DTSS) Phase 2
Tunnelling & Underground Construction Society (Singa pore)

Ganeshan 
BV+AECOM Joint Venture

Manager (Tunnels)
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DTSS Phase-2 Key Features
• Geology 

• Tunnel Inspection

• Tunnel Monitoring

• Air Management

• Tunnel Isolation

• BIM 

• IDMS
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Geological Formation:  DTSS Ph-1 & Ph-2
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DTSS Phase 2 Project  |

*<

21 
September2015Geological Formation along Proposed Alignment
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DTSS Phase 2 Project  |
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21 
September2015Typical Geological Profile along Tunnel Alignment
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DTSS Phase 2 Project  |
21 September 
2015
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Typical Geological Profile along Tunnel Alignment
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DTSS Phase 2 Project  |
21 September 
2015
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Typical Geological Profile along Tunnel Alignment
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Tunnel Inspection



���������	
���
������
����������
���
'���
(����
"
������
����
!�

������

����
������ ����
���
������
����������

!	
1������	
.������

A�������
�1.A��%



47

Shaft – Tunnel Connections



���������	
���
�����
F ������
�����������
(��������	)
��
'���
(����
�)
�����
����
�
��5����
� �
���8����
��

��8����
������%

��
����������
���
���������
��
1.A�)
'���
(����
"
�� �����
����
����
���	
��8����

������%



49

Singapore DTSS Phase 2 
Project    |

2 May 2014
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Fibre Optic Strain Monitoring for Structural Integri ty



���������	
���
 �!�� .����
������
����������
���
���� ������
��������	
<�
��
�

�

�������)
'���
(����
"
����
����
�5����� 
���
���
��
��!�� �����
��!���

����
����
���
������
������
���
����������
��������	
 ����������%



51

Fibre Optic Strain Monitoring for Structural Integri ty
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Tunnel Cross Section - General
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Tunnel Cross Section - Under Sea Crossings
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Air Flow in Tunnel
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DTSS Phase 2 Project  |
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Drop Structure & Odour Control Facility
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Drop Structure & Air Jumper
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Shafts - Gated
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14 August 2015Roller Gates
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� Example: Large sectional drop-in gates used for iso lation within 
combined sewer tunnel conveyance system
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Singapore DTSS Phase 2 
Project    |Roller Gates Assembled from 3 Modules
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BIM…….    BEYOND 3D
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BIM - 3D 
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<<

Integrated Data Management System (IDMS)

During Construction;

1. Monitored Instrumentation Data,
2. Critical TBM Operational Data,
3. Current TBM Location 
4. Completed Tunnel Rings,
5. Shaft Excavation Depth,
6. and other information 

are brought on a web based visual platform
for all parties to have real time information  
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