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Mr Robin Frith

Tamar Lake Inc.
31 Lanoma Street
East Launceston
TASMANIA 7250

14 March 2012 Project No: B12671.001

Dear Sir

RE: Tamar Lake Barrage Cost Estimate

Further to our discussions, E3 Consulting Australia Pty Ltd (E3) is pleased to provide you with a fee
proposal to prepare an order-of-magnitude cost estimate for the proposed Tamar Lake Barrage. E3
is wholly owned CDM Smith and is the Australian operating entity for CDM Smith. In Australia, we
have offices in Brisbane, Sydney and Melbourne.

Background

E3 understands that Tamar Lake Inc is developing a strategic plan to find a solution to the
accumulation of silt in the upper reaches of the Tamar River. The optimal solution appears to be a
tidal barrage located near the Point Rapid area of the river, between Moriartys Reach and Long
Reach. This solution offers many other significant benefits to the whole of the Tamar Valley in
addition to improved silt management.

To move the proposal forward and to facilitate discussions with key stakeholders such as the State
government a cost estimate for the project is required. We offer our services in this regard as follows.

Scope of Services

It is proposed to develop an order-of-magnitude cost estimate for the barrage using the recently
completed Marina Barrage in Singapore as the conceptual model as follows:

e A Kkick off meeting via teleconference between E3 and Tamar Lake Inc will be held to confirm
project objectives and gain a better understanding of the key stakeholders and their needs;
¢ Review of available information including:
0 Geological mapping;
o Navigation charts;
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o Marina Barrage design drawings, construction methodology and bill of quantities that
will be sourced from CDM Smith office in Singapore; and
0 Any other information that can be provided by Tamar Lake Inc.

e A BIll of Quantities for the proposed Tamar Barrage will be estimated using the Marina
Barrage as the conceptual model and an initial cost estimate developed.

e At this stage of the project there is significant uncertainty around a number of project inputs,
particularly the unknown geotechnical and geological conditions at the proposed location
which can significantly impact on the costs. An initial high level risk assessment will be
undertaken to determine the likely cost range;

e The cost estimate will be reviewed by CDM Smith staff who were involved in the design and
construction supervision of the Marina Barrage, and if Tamar Lake Inc are agreeable an
Australian contractor experienced in marine works; and

e An estimate of costs for the next logical phase of the project - a feasibility study — would be
prepared including an estimate for concept design, high-level geotechnical investigations,
delivery strategy, an approvals strategy, identification of environmental constraints and a
community engagement strategy.

o A 3D model of the concept will be developed as a 3D sketch-up in Google Earth using
images from Marina Barrage and nominal dimensions

Key Personnel

The study will lead by David Murray who has over 35 years’ experience in the delivery of bulk water
infrastructure. During that time he has developed comprehensive skills in the planning, design and
construction phases of major water infrastructure projects including dams, weirs, off stream storages
and pipelines.

David started his career as a design engineer and worked on a number of major projects including
the hydraulic design and physical modelling of the Burdekin Falls Dam; Queensland’s largest dam. In
1985 he was appointed Site Engineer at the dam providing the unique opportunity to build designs he
had developed. In 1987 David was appointed Resident Engineer and oversaw the completion of the
construction of the main dam and saddle dams.

Since that time David has undertaken the roles of design manager, construction manager and project
manager on major water infrastructure projects in Queensland. His more recent projects include:

e Paradise Dam ($200M) — Technical Advisor

e Traveston Crossing Dam ($600M)- Project Manager

e Cedar Grove Weir ($20M)— Expert Review Panel

e Bromelton Offstream Storage ($40M)— Expert Review Panel

¢ Wyaralong Dam ($140M) - Chairman of the Expert Review Panel and Verification Manager

A review of the cost estimate will be undertaken by Robert Hurdle who served as the Project Director
and Design Manager for the design phase of the Marina Barrage project in Singapore. The design
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was based on CDM’s Study Report completed in mid-2003 which defined the major project elements
required to separate a river system from the ocean to create a fresh water reservoir. Impounding
fresh water would increase the potable water supply for Singapore, greatly reduce flooding and
enhance opportunities for commercial development around the periphery of the newly created Marina
Reservoir. Design work commenced in Aug-2003 and, in his role as the Project Director, Mr. Hurdle
was the single point of contact between the CDM Smith design team and the client, the Singapore
Public Utilities Board (PUB); he also managed the CDM Smith design team and design teams from
other subconsultants. As the Design Manager he coordinated the efforts of all technical design
discipline teams to assure their work was coordinated. Key aspects of the project include:

e A 350m long concrete barrage filled with nine 28m wide steel crest gates that open during
significant storm events when the ocean tide is low;

e A massive drainage pumping station, with seven pumps that each have a capacity of 40m3/s,
that are used during storm events when the crest gates are closed and ocean tide is high;

e A boat hoist that allows 70-tonne, 20m long boats to traverse the barrage and gain access to
either the ocean or reservoir;

e A back-up power supply consisting of three 4.3MW diesel engines that allow the facility to
operate independent from utility power; and,

e A control system that provides comprehensive control of all equipment with remote
monitoring to integrate facility operations with other PUB operations.

Robert was responsible for the team’s preparation of the detailed design documents including
technical specifications, drawings, bills of quantities, technical schedules and cost estimates. The
contract documents were issued to tenderers in mid-2004 and he was responsible for evaluation of
tenderer proposals in late-2004 and initiation of contractor construction activities in Jan-2005. He
continued to provide technical support to the project through construction which resulted in official
commissioning of the facility in Oct-2008.

For your information we attach:
e CDM Smith’s project description of the Marina Barrage project
o A copy of an article on the Marina Barrage in the June 2009 edition of “The Singapore
Engineer”.
Deliverables
E3 will provide a brief report detailing the anticipated construction methodology and the order-of-

magnitude estimate of the likely cost range. In addition a 3D Google earth model built using 2D
images of Marina Barrage or other relevant barrages will be provided.
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Fee

The work described above will be undertaken for a lump sum fee of 19,750.00 (excl GST).

Should a site inspection be required, this would be undertaken by David Murray ex our Brisbane
office. Allowing for two nights and two working days of travel and site time, our estimate for a site
inspection would be $5,100 (comprising $4,000 for labour plus $1,100 for flights, accommodation and
rental car).

Should other additional work be required beyond the scope of services proposed, the additional costs
shall be discussed with Tamar Lake Inc. prior to proceeding. Similarly, should the scope of works be
reduced or a more cost-effective option be taken, the savings will be passed on to you. Any variation
will be at time and expense according to the attached E3 Schedule of Rates and Charges (GST
exclusive) subject to prior approval.

This quotation is confidential and valid for 60 days and is based on the above scope and programme.
the cost estimate is quoted exclusive of any Goods and Services Tax (GST). Invoices will be issued
monthly passed on progress.

Assumptions

This Proposal is based on good faith and E3 understanding of the scope at this point in time and
takes into account the assumptions:

e This is a desktop study only and no allowance has been made for E3 staff to undertake a site
inspection or field investigations unless specifically directed by scope change; and

¢ Allowance has been made for submission of one draft report and receipt of a single
coordinated response prior to issue of a final report.

E3’s Terms and Conditions of Business

We accept this engagement on the basis that our Terms and Conditions of Business, as attached, will
apply to this work and shall govern our relationship with you. Should you wish to propose different
Terms and Conditions, we would be pleased to discuss this with you.

This letter is the ‘Engagement Letter’ mentioned in our Terms and Conditions of Business. Please
read the terms carefully.

You can accept this offer simply by continuing to instruct us or by signing and returning a copy of this
letter. It is preferable if we each hold a signed copy of this letter and we suggest that you accept in
this way.
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If you require any further information, do not hesitate to contact me on 07 3828 6951 or

0400 949 335.
Regards,

%@ MM(AQK/\

Marco van Winden

Principal Engineer

Enclosures: E3 Terms & Conditions, E3 Schedule of Rates, CDM Smith Project Description, The Singapore Engineer article

CC:

'ty Ltd ABN:

14 242 443 2
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TERMS AND
CONDITIONS
OF BUSINESS

1 INTRODUCTION

1.1 We have set out in this document Our
basic terms and conditions of business (the
‘Terms’), which together with Our Engage-
ment Letter form the Agreement, which will
apply to all work We will undertake for You
in respect of this engagement. 1.2 If there
is any discrepancy or conflict between
these Terms and Our Engagement Letter,
then the Engagement Letter shall prevail.

2 OUR SERVICES

2.1 We will provide the services set out in
Our Engagement Letter (the ‘Services’) and
will use all reasonable efforts to provide the
Services in an efficient and timely manner,
using the necessary skill and expertise to
an appropriate professional standard.

3 YOUR OBLIGATIONS

3.1 You agree to pay for the Services in
accordance with this Agreement. 3.2 You
will provide Us promptly with such infor-
mation as may reasonably be required for
the proper performance of the Services.
3.3 We will be entitled to rely upon the ac-
curacy of all information provided by You,
or others on Your behalf, without inde-
pendently verifying it. 3.4 You shall retain
responsibility for the use of or reliance on
advice or recommendations supplied by
Us in the delivery of the Services

4 INTELLECTUAL PROPERTY

4.1 We own the Intellectual Property Rights
in everything We create in connection with
Your matter. Unless We agree otherwise,
what We create may be used by You only
for the matter for which We create it. 4.2
If You provide anything to Us (for example
drawings, specifications) You warrant that
Our use of it in performing the Services
will not infringe any third party’s Intellectual
Property Rights.

5 CONFIDENTIALITY

5.1 Both parties acknowledge that they
may, in the course of the engagement be
exposed to or acquire information that
is proprietary or confidential to the other
party. Both parties agree to hold such
information in strict confidence and not to
divulge such information, save for (a) in ac-
cordance with a court order, law or stock
exchange rule; or (b) with the consent of
the relevant party.

6 RELIANCE

6.1 Unless otherwise specifically stated
in the Engagement Letter any advice or
opinion relating to the Services is provided
solely for Your benefit and may not be dis-
closed in any way, including any publica-
tion on any electronic media, to any other
party and is not to be relied upon by any
other party. 6.2 During the supply of Our
Services, We may supply oral, draft or in-
terim advice or reports but in such circum-
stances Our written advice or final written
report shall take precedence. No reliance
should be placed by You on any oral, draft
or interim advice or reports. Where You
wish to rely on oral advice You shall inform
Us and We will provide documentary con-

firmation of the advice. 6.3 We shall not be
under any obligation in any circumstances
to update any advice or report, oral or writ-
ten for events occurring after the advice or
report has been issued in final form.

7 FEES, EXPENSES AND

PAYMENT TERMS

7.1 The time based fees, if any, quoted in
the Engagement Letter or as separately
quoted in a fee letter will remain in force
until 30 April and We may increase fees
for work continuing past that date.7.2 Out
of pocket expenses incurred in connection
with the engagement will be charged to
You. 7.3 Any fees, costs, estimates quoted
exclude GST unless otherwise stated.
7.4 We will raise a monthly invoice which
will be issued to You. Our invoices are pay-
able within 14 days after the date of issu-
ance and are payable in full without any
set off, deduction or withholding. 7.5 If the
invoice is not paid pursuant to clause 7.4
above We may charge you an additional
amount for the Services equal to interest
on the unpaid balances at the rate set out
in the Engagement Letter.

8 VARIATION

8.1 You may only alter, amend, omit, add
to or otherwise vary the Service by issu-
ing a ‘Variation Notice’ directly to Us. We
shall then within 14 days of receipt of the
Variation Notice provide You with a break-
down of the increase or the decrease in
Our fee resulting from such variation.
8.2 The increase or decrease will be raised
by Us within the next monthly invoice to
You following provision of the break down.

9 ASSIGNMENT

9.1 You may not assign, novate or sub-
contract Your rights under this Agreement
without Our prior written consent, which
We may grant or withhold in Our absolute
discretion. 9.2 We may at any time assign,
novate or subcontract Our rights, obliga-
tions and benefits under this Agreement.

10 SUSPENSION

10.1 In the event of a dispute or where
fees remain unpaid beyond the due date,
We reserve the right to suspend provision
of the Services until such time as the dis-
pute is resolved or the fees are paid. Sus-
pension of the Services will not affect Your
obligation to pay Us for Services rendered
to the date of suspension.

11 TERMINATION

11.1 Either party may terminate this Agree-
ment by way of written notice served on the
other, if:- (a) the other becomes insolvent;
or (b) the Services are suspended under
clause 10.1 for more than 10 working days;
or (c) the other party commits any mate-
rial or persistent breach of its obligations
under this Agreement (which, in the case of
a breach capable of remedy, shall not have
been remedied within 14 days of receipt by
the party in breach of a notice identifying
the breach and requiring its remedy). 11.2
We may terminate this Agreement by way
of written notice served on You, if You have
not made a payment due to Us more than
42 days after its due date and We remind
You of that payment and the amount re-
mains unpaid 8 days after the issuance of
that reminder. 11.3 Clause 11 shall be with-
out prejudice to any rights that may have
accrued for either of us before termination
and all sums due to us shall become pay-
able in full when termination takes effect.

12 LIMITATION OF LIABILITY
12.1 In this section, We set out, and You ac-
cept, the limitations which apply to Our liabil-

ity to You should You have reason to make
a claim against Us. The limitations and
exclusions are accepted by both of us to be
fairand reasonable, given the duties We are
undertaking, the sums to which We are
entitled and the availability (and cost) of
insurance. 12.2 Nothing in these Terms
excludes, restricts or modifies the appli-
cation or provisions of any statute where
to do so would contravene the statute or
cause any part of these Terms to be void.
12.3 These Terms, and the Engagement
Letter, are the only communications gov-
erning our relationship. Subject to clause
12.2 We expressly exclude and will have
no liability for any statements, representa-
tions, guarantees, conditions or warranties
including any which may be implied by stat-
ute, common law or custom or which arise
from oral or written communications with
You, which are not expressly contained
in this Agreement. If any representations
are of importance to You, You should en-
sure that they are expressly set out in
the Engagement Letter before signature.
12.4 Subject to clause 12.2 and 12.6,
You agree that Our liability for any loss or
damage suffered by You (whether direct,
indirect or consequential) in connection
with Our engagement, including (without
limitation) liability for any negligent act or
omission or misrepresentation by Us, shall
be limited to the amount of professional
fees paid to Us in respect of the Services.
12.5 To the extent permitted by law, You
agree that to the extent that any loss or
damage suffered by You is attributable to
negligence, fault or lack of care on Your
part or on the part of any person for whom
You are responsible, We are not liable (in
contract, tort or otherwise) for that loss or
damage. 12.6 You acknowledge and agree
that any advice, recommendations, infor-
mation, reports or work product provided to
You by Us in connection with this engage-
ment is for Your sole use. You agree that
if You make such advice, recommendation,
information, reports or work product avail-
able to any third party You will notify such
third party , in writing, that Our advice,
recommendations, information, reports or
work product is for Your sole benefit based
on the specific facts and circumstances
and the scope of Our engagement with You
and is not intended to be relied upon by
any other person. In the event of a claim
by a third party relating to Our Services
under this engagement that arises out of
a breach by You or any other personnel of
this clause 12.6, You agree to indemnify
and hold Us harmless and Our personnel
from all such claims, liabilities, costs and
expenses (including legal fees and dis-
bursements).

13 INDEMNITIES

13.1 You agree to indemnify and hold
Us harmless against any and all losses,
claims, costs, expenses, actions, de-
mands, damages, liabilities or any other
proceedings, whatsoever incurred by Us in
respect of any claim by a third party arising
from or connected to any breach by You
of Your obligations under this Agreement.
13.2 We shall not be liable for any losses,
claims, expenses, actions, demands, dam-
ages, liabilities or any other proceedings
arising out of reliance on any information
provided by You or any of Your representa-
tives, which is false, misleading or incom-
plete. You agree to indemnify and hold Us
harmless from any such liabilities We may
have to You or any third party as a result of
reliance by Us on any information provid-
ed by You or any of Your representatives,
which is false, misleading or incomplete.

14 FORCE MAJEURE

14.1 If the performance of this Agreement
by a party is prevented or restricted by
reason of fire, storm, flood, earthquake,
war, labour dispute, transportation embar-
go, law, order or directive of any govern-
ment in matters relating to this Agreement,
or any other act or condition beyond the
reasonable control of that party then the
party is excused from such performance to
the extent of the same, but will use their
best efforts to avoid or remove the causes
of non-performance and to cure and com-
plete the performance.

15 NOTICE

15.1 Any notice, approval, consent, docu-
ment submission, direction or other com-
munication under or in relation to this
Agreement must be: (a) in writing; (b)
marked to the attention of the relevant
party; and (c) at the sender’s election:
(i) sent to the relevant party’s email
address or; (ii) left at the relevant party’s
address; or (iii) sent by ordinary post to
the relevant party’s address.15.2 A notice,
approval, consent, document submission
or other communication takes effect from
the time it is received unless a later time
is specified in it. 15.3 A letter or facsimile
is deemed to be received: (a) in the case
of a posted letter, on the fifth day after
posting; or (b) in the case of an email, four
hours after it is sent (as recorded on the de-
vice from which the sender sent the email)
unless the sender receives an automated
message that the email has not been deliv-
ered. 15.4 Email may not be used to give
notice of termination or suspension.

16 OTHER MATTERS

16.1 No variation of this Agreement will
be valid unless confirmed in writing by
authorised signatories of both parties on or
after the date of signature of the Engage-
ment Letter. 16.2 Any waiver of a party’s
rights, powers or remedies under this
Agreement must be dated and signed by
an authorised representative of the party
granting that waiver and must specify the
right that is being waived and to what ex-
tent. 16.3 Our rights and remedies under
this Agreement are in addition to any other
rights or remedies We have at law.

17 GOVERNING LAW AND
JURISDICTION

17.1 This Agreement and all aspects of Our
engagement and Our performance of the
Services are governed by and construed
in accordance with , the laws of applicable
in the state of Queensland. The parties
agree to submit to the non-exclusive juris-
diction of the courts of that jurisdiction.

18 DEFINITIONS AND
INTERPRETATIONS

18.1 In this Agreement unless the contrary
intention appears:

GST means the tax payable on Taxable
Supplies under the GST legislation. GST
legislation means the A New Tax System
(Goods and Services Tax) Act 1999 (Cth)
and any related Act imposing such tax
or legislation that is enacted to validate,
recapture or recoup such tax.

Intellectual Property Rights means copy-
right, all rights conferred under statute, com-
mon law or equity in relation to inventions
(including patents), moral rights, registered
and unregistered trademarks, registered
and unregistered designs, circuit layouts,
confidential information and all other rights
resulting from intellectual activity in the
industrial, scientific, literary or artistic fields.
Services means those services set out in
the Engagement Letter.

E3 Consulting Australia Pty Ltd

ABN 44 242 443 207 Ver.01 September 2008
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E3 Consult Schedule of Rates and Charges -

Effective from 1 October 2011

Professional and
Technical Services

Site Auditor

$410

Consultant Director

$300-380

(Senior)/Principal Engineer and Scientist

$220-$300/hr

(Senior)/Associate Engineer and Scientist

$190-$220/hr

Senior Engineer and Scientist

$150-$190/hr

Project Engineer and Scientist

$135-$150/hr

Staff Engineer and Scientist

$110-$135/hr

Technician $85-$110/hr
Drafter/CAD Operator $115/hr
Clerical $60 - $90/hr
Contract Labour From time to time, E3 Consulting Australia Pty Ltd retains
outside professional and technical labour on a temporary
basis to meet peak workload demands. Such contract
labour will be charged at regular Schedule of Charges
rates
Litigation Support |Expert testimony in depositions, hearings, mediation and
trials will be charged at 200 per cent of above rates.
Travel Time Travel time will be charged at regular hourly rates, for
actual time involved
Equipment Field test equipment As specified
for item
Motor vehicle usage |Motor vehicle daily rate (kilometre restrictions apply) $0.75/km or
$120/day
Outside Services Rental of equipment not ordinarily furnished by E3 Cost + 10-
(sub-contracted Consulting Australia Pty Ltd, and all other costs such as 15%

mark up)

laboratory analysis, special printing, photographic work,
freight, subsistence, subcontractors, etc.

Communication and
Report Production

In-house costs for telephone and computing support,
facsimile, postage and printing.

5% of total
Project labour
cost (hourly
rate x5%)

Goods and Services
Tax (GST)

Prices in this schedule are exclusive of GST. Where GST
is applicable, the prices will be adjusted to account for the
GST arising. Any quoted lump sum prices are assumed
to be exclusive of GST unless expressly included.

GST is 10%
as per GST
legislation

Terms

Payment is due 14 days after date of invoice. A finance
charge of 1.5% per month may be charged on past due
accounts. E3 Consulting Australia Pty Ltd makes no
warranty, either expressed or implied, as to its findings,
recommendations, specifications, or professional advice
except that they are prepared and issued in accordance
with generally accepted professional practice.

E3 Consulting Australia Pty Ltd reserves the right to revise its Schedule of Charges with changes in its practice.

Schedule of Rate and Charges
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Creating Marina Reservoir — the Marina Barrage and
Pump Station

Singapore

The Marina Barrage was first conceptualized by CDM Smith while performing a 1983
study for a flood alleviation scheme in Bukit Timah, and was further developed in a
1986 study to determine the feasibility of situating the barrage across the Marina
Channel. In 2002, the Public Utilities Board (PUB) of Singapore retained CDM Smith
to perform a detailed engineering study which included a conceptual design. In mid-
2003 CDM Smith was commissioned to prepare detailed design documents and this
was followed in early 2005
with the provision of services
during construction. CDM
Smith was PUB’s
representative and
construction manager during
the implementation of the
facilities.

B

CDM’s services to PUB have included concept development (including system
yield and water quality analyses), feasibility study, detailed design, owner’s
representative during procurement and tendering, and construction management.

The facility was commissioned in 2008. The principal Barrage facilities include a
305m-long barrage with nine 5m-tall steel crest gates each 26.8m long and a
massive 280 m3/sec pumping station facility with a 13 megawatt power station.

The completed Barrage creates an urban water body having multiple and
important benefits to Singapore including flood protection, stable water levels for
recreational activities and aesthetic interest in the heart of the nation’s downtown
centre, and impoundment of an additional 132,500-m3/ day (35 mgd) of fresh water
as a source of drinking water from urban runoff.

Under normal conditions, the crest gates will remain closed to isolate the reservoir
from the ocean. During extreme storm events and when the tide is low, they will
operate in harmony to
release excess flows from
the marina. When the tide
is high, the pump station -
housing seven vertical-
shaft, axial-flow pumps,
each of 40 m3/sec capacity
- will operate, to pump
excess stormwater to the
sea. Regardless of storm
flows and tide levels, the
barrage and pumping
station will alternate to
provide stable water levels

Key Project Features

305m channel
barrage and 280
m3/sec pumping
station

Multiple-benefit
project for flood
control, aesthetic /
recreational
interest, and new
water supply

Visitor Centre with
interpretive and
interactive exhibits
on environmental
sustainability and
urban water
management

Client:
Public Utilities
Board

Project Dates:
2002 - 2008

Construction Cost:
US$170,000,000

CDM fees:
US$10,900,000




Marina Barrage and Pump Station
Singapore

in the reservoir. Pump and gate operations will be managed from central control
facilities having real-time data links to national weather stations and catchment
monitoring points to ensure early and proactive measures when flood conditions
are threatening.

To accommodate the occasional movement of boat traffic between Marina Reservoir
and the sea, the east abutment of the Barrage includes a 70-tonne boat hoist.

The Marina Barrage is located in land that is being developed as urban parkland -
“Gardens by the Bay” - surrounding the newly created reservoir. The facility’s
architecture and landscaping soften the structure’s shape and integrate it into the
park by carefully melding textures and colors into the surroundings. The public will
be encouraged to visit the site for leisure. Due to the project’s natural setting and
emphasis on user-friendliness, the design team sought a careful balance between
form and function. The roof of the pumping station, visitor center, and power station
is covered with turf grass and accessible to the public via two concentric helical
ramps. Visitors can walk from the park, around the facility, and up the ramps to take
in dramatic sea and city views from the roof, and then walk across the barrage itself.

The state-of-the-art visitor center will showcase Singapore’s significant environmental
accomplishments, offering films, exhibits, and refreshments.




Marina Barrage and Pump Station
Singapore
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Marina Barrage

Officially opened in October 2008,
the multiple-award winning Marina
Barrage spans the mouth of the 350
m wide Marina Channel, located in
the southern part of Singapore. The
large and complex engineering project
was implemented at a cost of $$ 226
million, over a period of three years.
The many challenges in its execution
were overcome through an innovative
and integrated approach involving

strong partnerships across multiple

disciplines.
INTRODUCTION
Marina Barrage is a cost-effective

engineering solution to meet Singapore’s
need for warter, whilst providing flood
control, and offering water-based

recreational activities, at the same time.

Freshwater reservoir
By keeping the seawater out, Marina
Barrage has created the Marina Reservoir,
Singapore’s 15" freshwater reservoir, and
the first in the heart of the city.
Marina Reservoir has the most
urbanised catchment which is also the
largest (with an area of 10,000 hectares).
Rainwater collected in the drains and
canals from one-sixth of Singapore's
land area flows into Marina Reservoir,
from places as far away as Ang Mo Kio,
Bishan, Orchard Road, Alexandra, and
Paya Lebar, via the Singapore River,
Geylang River, and Kallang River, as well

=\ . ‘*l\\
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as Stamford Canal and Rochor Canal.

Together with two other new
reservoirs, in Punggol and Serangoon,
Marina Reservoir will increase Singapore’s
water catchment from half to two-thirds

of the country’s land area, by 2011.

Tidal barrier
Marina Barrage acts as a tidal barrier
separating the reservoir from the sea.

When high tide coincides with heavy

y 0

Marina Barrage fulfils three objectives - the creation of a freshwater reservoir, achicvement of flood control,

rainfall, the barrage prevents sea water
from flooding low-lying parts of the city
such as Chinatown, Boat Quay, Jalan
Besar, and Geylang.

During heavy rain, at low tide,
steel gates are lowered to allow excess
stormwater to be discharged into the sea.
When heavy rain coincides with high
tide, giant drainage pumps are activated
to pump the excess stormwater out to

sea.
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Recreation venue

With the barrage in place, water levels
T =i o : in the reservoir will be kept relatively
constant all year round, creating further
opportunities for the surrounding areas
of Singapore’s new downtown to be
developed into a lifestyle attraction,
bustling with water- and land- based
activities.

Besides recreational boating, kayaking
and dragon-boating, there will be
colourful ~ water-based  performances,
thrilling water-sports competitions, and
the plying of river taxis between the
waterfront attractions.

Education on environment

Marina Barrage also aims to educate the
community on important environmental