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Foreword 

On 12 November 2009, the Attorney-General, under sections 15(1) and 16 of the Independent 
Competition and Regulatory Commission Act 1997, referred to the Independent Competition and 
Regulatory Commission (the Commission) the task of undertaking an investigation of the 
projected costs and other matters provided by ACTEW Corporation (ACTEW) of the enlarged 
Cotter Dam (ECD) project to provide enhanced water security for the ACT. 

The terms of reference for the investigation require the Commission to report on: 

• whether the projected costs of the ECD water security project are prudent and efficient in 
terms of meeting the water security standards required of ACTEW 

• the approach taken to put in place an alliance arrangement with contractors to secure delivery 
of the ECD water security project to provide water security for the ACT and region 

• the process undertaken to develop and test the costings of the ECD water security project at all 
stages from 2005 to November 2009 

• the potential for any new cost variations to be incurred by ACTEW under the contractual 
arrangements put in place for the ECD water security project delivery 

• the scope for cost savings to be passed on to ACTEW to the benefit of ACT and regional 
water users 

• other matters the Commission considers relevant to the inquiry. 

The Commission believes that community involvement is a crucial part of the investigation 
process. In November 2009, the Commission sought submissions on the terms of reference for the 
investigation. After the Commission released its draft report, it received a number of submissions. 
It also held a public hearing on 24 May 2010, at which Mr Drew Collins and ACTEW gave 
presentations on their submissions to the Commission. 

Consistent with the terms of reference, the Commission submits this report to the ACT Attorney-
General this day, Wednesday 30 June 2010. 

 
 
Paul Baxter 
Senior Commissioner 
June 2010 
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Executive summary 

In response to climate change, drought and bushfires, ACTEW Corporation (ACTEW) examined a 
range of water security options and made a number of recommendations to the ACT Government.1

• enlargement of the Cotter Dam 

 
In October 2007, the Chief Minister announced an agreed suite of measures with the purpose of 
creating a secure and sustainable water supply for Canberra (Stanhope 2007). Those measures 
included: 

• transfer of water from the Murrumbidgee River to the Googong Dam 

• implementation of a smart metering program 

• design of a demonstration water purification plant. 

Two other measures were also announced: 

• possible water purchases from the Tantangara Dam 

• construction of a demonstration water purification plant. 

The government’s decision on the water security program coincided with the Commission’s 
review of regulated water and sewerage services provided by ACTEW and preparation of a price 
direction for the five-year period from July 2008. Therefore, the Commission considered the 
capital expenditure implications of the program in making its price determination, and those costs 
were reflected in the pricing outcomes (ICRC 2008, pp. 72–76). The estimated cost of the Cotter 
Dam enlargement project provided by ACTEW at that time was $145 million. This was accepted 
by the Commission with the proviso that final costs could be up to 30% higher. In the latest 
estimate provided by ACTEW, those costs had risen to $363 million. 

On 12 November 2009, the ACT Attorney-General, Simon Corbell MLA, issued terms of 
reference to the Commission under sections 15 and 16 of the Independent Competition and 
Regulatory Commission Act 1997, requiring the Commission to undertake an investigation of the 
projected costs of the enlarged Cotter Dam (ECD) and other matters relating to the undertaking of 
the ECD project as part of the enhanced water security program for the ACT, and to report on its 
investigation by the end of June 2010. 

The Commission has undertaken a detailed review of the decision to undertake the ECD water 
security project against the terms of reference and has reached final conclusions on each of the 
matters included in the terms of reference. The process of undertaking this review has included the 
publication of a draft report as well as providing a number of opportunities for public consultation. 

Following consideration of the available data, including work completed as part of the 2005 and 
2007 Future Water Options reviews, and the information presented to the ACTEW Board as part 
its decision in August 2009 to proceed with the ECD, the Commission has reached the following 
key findings. 

                                                      
1 Key milestones in this examination are detailed in chapter 3 and appendix C of this report. 
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Key findings 

Prudence and efficiency 

Findings on first term of reference: Whether the projected costs of the enlarged Cotter Dam water 
security project are prudent and efficient in terms of meeting the water security standards required 
of ACTEW 

1.1 The Commission has addressed the ECD project individually and as part of the broader 
water security projects. 

1.2 The Commission applied the standard regulatory tests and principles associated with the 
assessment of prudence and efficiency and found that the ECD as an independent project did 
not satisfy all of these tests.  

1.3 The ECD considered as part of the broader water security projects represents an extra 
precautionary approach to managing the ACT’s water security needs and may prove to have 
been the prudent approach as future climate outcomes are revealed. 

Enlarged Cotter Dam project 

From its review of ACTEW’s assessment processes and advice to the Board in August 2009, the 
Commission cannot find that the decision to proceed with the ECD as an independent project was 
prudent in terms of meeting the standard principles and tests as outlined in chapter 6. The 
Commission has a number of concerns with the supporting analysis that was provided to the 
Board. The two major concerns of the Commission were that the analysis: 

• was based on extreme estimates of the willingness to pay to avoid water restrictions and of the 
likely occurrence of dry periods requiring water restrictions in the future (that is, climate 
change outcomes at the extreme end of the CSIRO estimated range) 

• identified other possible options that were potentially more appropriate in terms of maximising 
the NEB available to the community rather than proceeding with the ECD option.  

Having made the decision to proceed with the ECD, the Commission has considered that 
ACTEW’s approach to develop the final cost estimate was an efficient process. 

Enlarged Cotter Dam in the context of water security projects 

ACTEW has indicated in discussions with the Commission that the Board, in making its decision 
to proceed with the ECD, adopted a precautionary approach in the context of what in 2009 was 
perceived to be a significant climate shift. Further, the decision to build the ECD was taken in the 
context of proceeding with both the Murrumbidgee to Googong and the Tantangara transfer 
projects. As a package of options, these projects were represented to the Board as presenting a 
positive economic benefit. 

The precautionary approach may prove in the light of future climate outcomes to have been 
appropriate in terms of the 2009 decision to invest in the ECD. However, at the time the decision 
was taken the evidence supported by the analysis undertaken by ACTEW and provided to the 
Commission, was insufficient to justify the decision to proceed with the ECD as the first option. 

On the evidence available, the ECD represents a considerable investment in the capacity of the 
water network which will only be justifiable should the ACT climate deteriorate significantly to 
the CSIRO worst case 2070 climate change scenario. The Commission expects that had the NEB 



 

ICRC  Final Report — Enlarged Cotter Dam Water Security Project — ix 

 

been prepared on the basis of a reasonable estimate of the willingness of the community to pay for 
the ECD, it may have been negative under a number of scenarios. However, where there is a 
significant possibility that the consequences at the extreme end of the likely climate change 
scenarios would be mitigated against by the construction of the ECD, proceeding with this project 
at this time effectively becomes an insurance policy against these extreme scenarios. In this sense 
ACTEW has undertaken a future proofing approach to meeting the water needs of the community, 
and over time the Commission and ACTEW will be able to assess the merits of this approach.  

Alliance arrangement 

Findings on second term of reference: The approach taken to put in place an alliance arrangement 
with contractors to secure delivery of the ECD water security project to provide water security for 
the ACT and region 

2.1 The adoption of the Bulk Water Alliance approach to project procurement and delivery is 
considered to be appropriate. 

2.2 The tendering process for selecting the Alliance contractors used by ACTEW was 
systematic and rigorous involving a competitive element to the selection process, and was 
consistent with the practice of similar agencies throughout Australia. 

Procurement process 

Once the decision to proceed with the ECD was made, ACTEW undertook a review of the various 
procurement options available to it. The Commission has found that ACTEW engaged in a 
detailed and robust assessment of the various procurement options available. Following this 
assessment an alliance contract was deemed to be the most satisfactory procurement method. This 
decision appears to have been taken in the context of the normal commercial considerations 
associated with the procurement of major projects.  

Having decided on the alliance procurement methodology, ACTEW undertook a competitive 
process to appoint Alliance contractors. The Commission is satisfied that ACTEW conducted an 
open and transparent tender to select the Alliance contractors. 

Development of the target outturn cost 

The Commission is confident that the TOC has been significantly improved since the initial $145 
million estimate. The Commission is satisfied that the TOC was developed in a competitive 
environment and represents a robust cost estimate for the ECD project. Further, the overall project 
cost of $363 million now includes all of ACTEW’s owner costs associated with the project. 

Allocation of risks 

The Commission has found that ACTEW and the Alliance contractors have gone through a 
detailed review and allocation of risks consistent with good commercial discipline. Further the 
Commission notes that the Alliance contractors have agreed to a considerably lower risk amount 
than the Commission’s consultant, Halcrow, has seen in similar contracts, so this is in the interests 
of ACT consumers.  

Incentive mechanism within the contract 

The Commission notes that, on balance, the renegotiated gain-share/pain-share arrangement 
transfers the risks associated with the project back onto ACTEW to control costs over the agreed 
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TOC, as the incentive mechanism does not reduce the project fee generated by the Alliance 
contractors until the project costs have increased by 5.3%. Despite this, ACTEW’s customers are 
better off under the revised TOC and incentive mechanism than they would have been under the 
initial TOC estimate, because the TOC was negotiated down to $299 million in the TOC 
determination process.  

The Commission would expect that ACTEW’s cost control processes throughout the 
implementation of the Alliance contract and the project construction stages would be extremely 
robust so as to assure the community, the Commission and the ACT Government that any concerns 
about aspects of the Alliance costing and risk-sharing arrangements are unfounded and that the 
final cost of the dam represents value for money and an appropriate sharing of the risks and 
rewards from the undertaking of a project of this magnitude. 

Costings process 

Findings on third term of reference: The process undertaken to develop and test the costings of 
the ECD water security project at all stages from 2005 to November 2009 

3.1 The 2005 and 2007 cost estimates were deficient in that they excluded owner costs and 
potential margins and management costs from external contractors. 

3.2 The 2009 cost estimate of $363 million includes these omitted costs. 

3.3 The 2009 estimate is based on a robust process to estimate the efficient costs of the ECD. 

The Commission notes that there were four costs estimates between 2005 and 2009. The first two 
cost estimates were inadequate for use as the basis for final approval of the ECD project. 
Significantly, these estimates explicitly excluded costs which would have been reasonably 
expected to be included at the time the decision to proceed with the ECD was being taken. These 
costs were: 

• owner costs—subsequently revealed to be $64 million or a little over 50% of the direct 
construction costs which were being considered at the time the decision was taken to proceed 
with the ECD 

• contractor margins and fees—subsequently revealed to be a significant percentage of the direct 
construction costs. 

It is clear to the Commission that the $145 million estimate was deficient for the purposes of 
approving the ECD project due to the preliminary nature of the estimates as well as an absence of 
market testing of the costs assumed in 2007. Additional feasibility studies were required to ensure 
that the costs were tested and the design of the dam refined. The Commission is concerned that the 
$145 million estimate was used in the decision to recommend the dam in 2007 to the ACT 
Government. As a consequence, ACTEW at that time made decisions which favoured the ECD, 
and the favouring of this one option influenced the process for considering other options. The 
Commission is concerned that the 2007 recommendation ultimately led to the decision to proceed 
with the ECD in 2009 despite the economic returns associated with meeting the water needs of the 
community being maximised by not proceeding with the ECD project once the full cost of the 
project were known. 

The TOC presented in 2009 and now accepted by ACTEW is a considerably improved estimate of 
the actual cost of procuring the ECD project. Based on a detailed review of the ECD design, it 
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includes market-tested subcontractor cost estimates and contractor margins. The $363 million cost 
estimate also includes ACTEW’s owner costs.  

Contractual arrangements for cost variations 

Findings on fourth term of reference: The potential for any new cost variations to be incurred by 
ACTEW under the contractual arrangements put in place for the ECD water security project delivery 

4.1 The 2009 estimate of $363 million includes an allowance for risk and escalation costs which 
is consistent with allowances included in similar infrastructure projects and alliance models.  

4.2 The agreed TOC and associated contractual arrangements provide ACTEW with significant 
project control, which suggests that new cost variations are unlikely to occur. 

4.3 Under the final negotiated gain-share/pain-share arrangements, there is an increased 
requirement on ACTEW to monitor and control any cost variations. 

The major concern that the Commission has regarding the potential to increase the costs of the 
ECD project is the gain-share/pain-share mechanism between the Alliance contractors and 
ACTEW. 

The pain-share mechanism has the potential to allow an increase in the direct construction cost of 
the project by approximately 5% without the Alliance contractors experiencing any pain. 
Insulating the Alliance contractors from cost increases results in shifting the risk from them to 
ACTEW, and could be considered a material risk. The amended risk-sharing mechanism, however, 
is a result of the across-the-board cost estimate reduction that brought the final TOC estimate 
below $300 million.  

This outcome was generated only after ACTEW had extracted a $1.5 million reduction in the 
project fees and a $5.2 million reduction in the TOC, a $6.7 million saving on the initial TOC 
estimate. While at no stage is the ACT consumer worse off under the revised TOC and incentive 
mechanism compared with the initial TOC estimate, there are different incentives on the parties as 
a result of the changed mechanism. On balance, the revised gain-share/pain-share arrangement 
transfers the risks associated with the project back onto ACTEW to control costs over the agreed 
TOC as the incentive mechanism does not reduce the project fee generated by the Alliance 
contractors until the project costs have increased by 5.3%. However, when compared to the initial 
TOC, the Commission notes that ACTEW’s customers are better off under the revised TOC and 
incentive mechanism arrangements. 
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Cost savings 

Findings on fifth term of reference: The scope for cost savings to be passed on to ACTEW to the 
benefit of ACT and regional water users 

5.1 Negotiation and final agreement on the TOC achieved immediate cost saving benefits for 
ACTEW as part of a trade off in terms of the operation of the gain-share/pain-share 
arrangements. 

5.2 The final gain-share/pain-share arrangements incentivise the Alliance contractors to achieve 
additional cost savings to those negotiated to ACTEW’s benefit as part of the TOC setting 
process.  

5.3 ACTEW will benefit from any additional cost savings should they exceed $10.4 million. 

The incentive mechanism entered into between ACTEW and the Alliance contractors is slanted in 
favour of the Alliance contractors in terms of cost savings which are potentially generated by these 
parties. This outcome was generated only after ACTEW had extracted the initial savings discussed 
earlier. At the same time the Alliance contractors have a considerable incentive to deliver the 
project for less than the revised TOC of $299 million. This is highlighted by the gain-share 
element between the Alliance contractors and ACTEW, which allows for a considerable 
percentage of any initial cost savings to be retained by the Alliance contractors. That is, the AOC 
would need to be approximately 5% lower than the TOC before ACTEW and ACT consumers 
shared in any additional savings on the contract.  

Other relevant matters 

Findings on sixth term of reference: Other matters the Commission considers relevant to the 
inquiry 

6.1 While the NEB evaluation methodology adopted by ACTEW is supported, there is concern 
about the use of the upper end of the cost of restriction estimates in the NEB calculations 
supporting ACTEW’s decision particularly in the context of the application of the 
precautionary principle.  

6.2 The opportunity to further develop the principles and practice surrounding the derivation 
and use of data in future NEB calculations should be considered. 

Having reviewed in detail the use of the NEB assessment methodology, the Commission confirms 
its support for the use of this approach in major investment evaluations of the type undertaken by 
ACTEW in addressing the ACT’s water security requirements. It is readily apparent that there are 
some issues surrounding the veracity of the data used in this form of analysis and the need for 
complete transparency in any assessments of this type. The ‘rules’ that should be applied to the use 
of the NEB analysis are not dissimilar to those that apply to the use of cost-benefit analysis (CBA). 
There are numerous publications available on this issue, and for use in the assessments of 
infrastructure and public utility decision making. For example, the Australian Government 
Department of Finance and Deregulation through its Office of Best Practice Regulation has 
produced a number of informative reports and guides on this subject which, while not directly 
applicable to a NEB analysis on water security options, address a number of the data issues and 
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forms of comparative assessment that apply equally to assessments using a NEB methodology and 
cost–benefit analysis assessments. 

The approach undertaken by ACTEW in seeking to apply the NEB methodology has been 
informative and, in a number of instances, pioneering. It is clear, though, further development of 
some of the data estimation and application techniques is needed. Nevertheless, the Commission 
believes that the experience of the use of this methodology in the context of the water supply 
security evaluations in the ACT provides a useful starting point for undertaking further work to 
guide public utilities such as ACTEW in any future work requiring detailed NEB assessments. 

The Commission supports the application of the precautionary principle in making decisions which 
have significant implications for the water security needs of the ACT. The application of the 
precautionary principle is outlined in detail in chapter 6. ACTEW should move to a process of 
analysis which applies this framework correctly and which gives greater emphasis on the 
likelihood of outcomes across the full range of results, including the extreme ends of the range, to 
provide greater clarity as to the value of individual infrastructure investment decisions. 
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1 Introduction 

Over much of the past decade, the ACT Government has pursued a range of infrastructure and 
supply measures to ensure the future water security of the ACT and region. An important part of 
this effort has been the Water Security—Major Projects program developed and delivered by 
ACTEW Corporation (ACTEW); the program includes enlargement of the Cotter Dam. The 
enlarged Cotter Dam (ECD) water security project is the subject of the Attorney-General’s terms 
of reference for the Commission’s investigation. 

1.1 Background 

ACTEW is a territory-owned corporation2 responsible for the control, ownership and operation of 
water supply and sewerage systems within the ACT. As well, the company has assets and 
investments in electricity, gas and telecommunications. ACTEW jointly owns ActewAGL, a joint 
venture comprising two partnerships: the distribution partnership (of which ACTEW and Jemena 
each own 50%) and the retail partnership (of which ACTEW and AGL Energy Ltd each own 
50%). ActewAGL Distribution operates and maintains the ACT’s water and sewerage networks 
through an agreement with ACTEW.3

In response to climate change, drought and bushfires, ACTEW examined a range of water security 
options and made a number of recommendations to the ACT Government.

  

4

• enlargement of the Cotter Dam 

 In October 2007, the 
Chief Minister announced an agreed suite of measures with the purpose of creating a secure and 
sustainable water supply for Canberra (Stanhope 2007). These measures included: 

• transfer of water from the Murrumbidgee River to the Googong Dam 

• implementation of a smart metering program 

• design of a demonstration water purification plant. 

Two other measures were also announced: 

• possible water purchases from the Tantangara Dam 

• construction of a demonstration water purification plant. 

Subsequently, ACTEW decided to pursue a water security strategy that includes the ECD and the 
Murrumbidgee to Googong and the Tantangara transfer initiatives. A summary description of the 
key stages of the development of the water security strategy and an overview of the ECD project 
can be found in appendix C. 

The government’s decision on the water security program coincided with the Commission’s 
review of regulated water and sewerage services provided by ACTEW and preparation of a price 
direction for the five-year period from 1 July 2008. Therefore, the Commission considered the 
capital expenditure implications of the program in making its price determination, and these costs 
are reflected in the pricing outcomes (ICRC 2008, pp. 72–76). The estimated cost of the Cotter 

                                                      
2 The Territory-owned Corporations Act 1990 sets out the obligations of the company, its directors and its voting 
shareholders (the Treasurer and the Chief Minister). 
3 Information on ACTEW’s corporate structure and governance is available on its website at www.actew.com.au and in 
documents such as ACTEW’s Annual report 2008–09. 
4 Key milestones in this examination are detailed in chapter 3 and appendix C of this report. 
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Dam enlargement project provided by ACTEW at that time was $145 million. This was accepted 
by the Commission with the proviso that final costs could be up to 30% higher. In the latest 
estimate, these costs have risen to $363 million. 

There has been some comment on the Commission’s decision to include the estimated cost of the 
ECD in the forward price path. The Commission’s decision at that time was based on the costs as 
then presented by ACTEW and as reviewed and declared efficient by its engineering consultants. 
The consultants also undertook a process audit of the evaluation that had been undertaken by 
ACTEW and advised that this was rigorous and prudent. On the basis of this advice, the 
Commission accepted the prudence and efficiency of the water security program, including the 
ECD, for purposes of setting the price of water. 

The material increase in costs of the ECD outside the tolerance originally presented to the 
Commission draws into question the continuing preference of this water security option over 
others. The terms of reference of this inquiry direct the Commission to examine this among other 
issues. 

1.2 Terms of reference 

The Attorney-General’s reference5

• whether the projected costs of the ECD water security project are prudent and efficient in 
terms of meeting the water security standards required of ACTEW 

 (reproduced in appendix A) to the Commission was issued 
under Division 3.1 (Industry references) of the Independent Competition and Regulatory 
Commission Act 1997 (ICRC Act). The reference required the Commission to undertake an 
investigation of the projected costs and other matters provided by ACTEW of the ECD project to 
provide enhanced water security for the ACT. The terms require the Commission to report on: 

• the approach taken to put in place an alliance arrangement with contractors to secure delivery 
of the ECD water security project to provide water security for the ACT and region 

• the process undertaken to develop and test the costings of the ECD water security project at all 
stages from 2005 to November 2009 

• the potential for any new cost variations to be incurred by ACTEW under the contractual 
arrangements put in place for the ECD water security project delivery 

• the scope for cost savings to be passed on to ACTEW to the benefit of ACT and regional water 
users 

• other matters the Commission considers relevant to the inquiry. 

The Commission is required to report to the Attorney-General by the end of June 2010. 

                                                      
5 Independent Competition and Regulatory Commission (Investigation into Projected Costs of the enlarged Cotter Dam 
water security project) Terms of Reference Determination 2009, Disallowable instrument DI2009-227. 
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1.3 Timeline 

The Commission’s timeline for the current investigation is set out below. 

Activities Dates 
Call for submissions on terms of reference 23 November 2009 
Submissions on terms of reference close 15 January 2010 
Release of draft report for public consultation 30 April 2010 
Public hearing 24 May 2010  
Submissions on draft report close 28 May 2010  
Release of final report 30 June 2010 

1.4 Submissions received 

As part of its public processes, the Commission has received a number of submissions at each 
stage of the review. On the terms of reference issued by the Attorney-General, the Commission 
received responses from the following: 

• Mr Zed Seselja MLA 

• BDA Group 

• Mr Jack Kershaw. 

Having released the draft report, the Commission held its public hearings on 24 May 2010 with the 
following participants: 

• Mr Drew Collins, Managing Director BDA Group 

• Mr Mark Sullivan, CEO ACTEW 

• Mr Leigh Crocker, Manager of Water Services ACTEW. 

In response to its draft report, the Commission received submissions from the following: 

• ACTEW 

• Mr Shane Mortimer, Ngambri elder 

• Mr Jack Kershaw 

• Ms Jane O’Donohue. 

All submissions received by the Commission have been public and are available on the 
Commission’s website at www.icrc.act.gov.au. Certain additional information received from 
ACTEW has been held by the Commission on a confidential basis. 

http://www.icrc.act.gov.au/�


 

4 — Final Report — Enlarged Cotter Dam Water Security Project ICRC 

 

1.5 Structure 

The remainder of this report is structured as follows:  

• Chapter 2 outlines the Commission’s approach to the conduct of the investigation. 

• Chapter 3 outlines the determination of the net economic benefits associated with the ECD 
project and includes a review of the information present the ACTEW Board in August 2009. 

• Chapter 4 examines the alliance contractual arrangements entered into for delivery of the ECD 
project, including the procurement process, the approach to risk sharing, the incentives to 
manage costs, the extent of potential cost variances, and the scope for cost savings. 

• Chapter 5 analyses the process to develop and test the costings of the ECD water security 
project. 

• Chapter 6 sets out the Commission’s findings regarding the prudence and efficiency of the 
decision to proceed with the ECD project. 

• Chapter 7 sets out the Commission’s key findings against the remaining terms of reference. 

• Appendix A reproduces the terms of reference. 

• Appendix B replicates the analysis prepared by the Centre of International Economics (CIE) 
regarding the economics of the ECD and other water security supply projects. 

• Appendix C summarises the development from 2004 of the ACT’s water security program. 

Finally, a list of abbreviations and acronyms and a reference list are provided at the end of the 
report. 
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2 Approach to investigation 

2.1 General approach 

This investigation was referred to the Commission as an ‘industry reference’ under Part 3 
(Investigations) Division 3.1 (Industry references) of the ICRC Act. The Commission is therefore 
bound by the procedures for conducting an investigation under the Act. Section 17 of the Act 
provides that the Commission must conduct an investigation as authorised by the terms of the 
reference. The Commission may request submissions from the public or any specified person or 
body, or conduct hearings. Unless the Commission orders otherwise, the hearings must be open to 
the public. Before transmitting a final report to the Attorney-General, the Commission must 
prepare a draft report and make it publicly available. The Commission must invite interested 
people to make written submissions on the draft report, and must take these submissions into 
consideration in preparing its final report. 

As a first step in conducting the investigation, the Commission invited written submissions on the 
matters subject to the terms of reference. The closing date for submissions was 15 January 2010. In 
response to the invitation, the Commission received three submissions, listed in section 1.4. As 
detailed in chapter 1, submissions on the draft report were received and made publicly available 
through the Commission’s website. A public hearing was held on 24 May 2010. 

In conducting this investigation, the Commission undertook a detailed analysis and review of the 
process through which the decision to enlarge the Cotter Dam was reached. The terms of reference 
have been addressed through systematic review of various issues associated with the decision to 
proceed with the ECD project. This has included a robust analysis of the supporting documentation 
and sensitivity testing to analyse and confirm the work completed by ACTEW in support of its 
recommendation to proceed. 

2.2 Treatment of confidential information 

Part 7 (Information) of the ICRC Act establishes the Commission’s power to require the provision 
of information or documents to assist the Commission in the exercise of its functions. The Act sets 
up a framework within which the Commission may either disclose or prohibit or restrict the 
disclosure of documents, information or evidence provided to it. The Act also makes special 
provisions for ‘confidential information’. This is information given to the Commission that was, at 
the time it was given, stated to be confidential or commercially sensitive, or contained in an 
exempt document within the meaning of the Freedom of Information Act 1989. Protected 
confidential information is subject to strict non-disclosure provisions under the ICRC Act. The 
Commission must give notice to any affected party of a proposed disclosure of this type of 
information, and disclosure must be consistent with the Commission’s disclosure guidelines.6

The ICRC Act sets out the processes for including protected confidential information in its reports. 
Section 23 provides: 

  

                                                      
6 See Independent Competition and Regulatory Commission (Disclosure Guidelines) Determination 2005 (No 1), 
Disallowable instrument DI2005-191. 
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23 Confidential material in reports 

(1) If a final report or a special report includes protected confidential information, the commission 
must divide the report into 2 documents, as follows: 

(a) a document (the sealed section) containing the confidential information, or part of that 
information; 

(b) a document (the unsealed section) containing the rest of the report. 

(2) If the commission divides a report, the commission must include in the unsealed section— 

(a) a statement to the effect that there is a sealed section of the report including protected 
confidential information; and 

(b) a general description of the contents of the sealed section. 

2.3 Information provided by ACTEW 

An important element of the Commission’s ability to adequately address the terms of reference has 
been the cooperation of ACTEW in providing the necessary access to the supporting documents 
associated with the ECD project. In December 2009, the Commission sought access to information 
from ACTEW under the provisions of the ICRC Act on the following matters: 

• a feasibility study and several hydrological studies related to the ECD and its catchment area, 
and alternative options for ACT water security 

• the technical specification for the final design of the ECD 

• peer reviews of the design options and of the final design of the ECD 

• the scope of work for the final design of the ECD and full cost estimation 

• business cases for the ECD 

• the development and testing of the costings of the ECD project at all stages from 2005 to 
November 2009 

• risk and risk-mitigation strategies related to implementation of the ECD project 

• risk of cost variations that could be incurred under the contractual arrangements and how these 
risks would be mitigated 

• alternative alliance models considered by ACTEW, expressions of interest, tenders and 
documentation related to the development of an alliance arrangement for enlargement of the 
Cotter Dam and selection criteria for an alliance arrangement 

• board records, including board submissions explaining cost variances, board minutes showing 
acceptance of revised costs, board and management documentation related to formation and 
finalisation of the alliance agreement 

• the Deloitte report (2009) on the reasoning for the revisions to the enlarged dam costs. 

ACTEW has provided the Commission with all requested documentation and has cooperated with 
the Commission throughout the investigation. ACTEW identified certain information in three key 
documents and requested that this be considered ‘confidential information’ for the purposes of the 
ICRC Act. These documents are the Program Alliance Agreement (ACTEW 2008a), the Deloitte 
report (Deloitte 2009), and the ECD Target Outturn Cost report (Bulk Water Alliance 2009). 
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In preparing the draft and final report, the Commission consulted ACTEW on the disclosure of 
confidential information, and ACTEW has agreed to the disclosure of all information contained in 
it. Therefore, neither the draft or final reports include a sealed section. 

2.4 Halcrow Pacific review 

In 2008, as part of its review of water and wastewater pricing for the five years from 2008–09, the 
Commission engaged the engineering consulting firm Halcrow Pacific Pty Ltd (Halcrow) to 
undertake a brief review of proposed expenditure associated with the implementation of the water 
security measures in the ACT Government’s water security program announced in October 2007. 
These measures included the ECD project (Halcrow 2008). 

At the commencement of the current investigation, the Commission again sought the assistance of 
Halcrow, given the company’s broad familiarity with the ACT’s water security program and 
specialist expertise in dam construction, construction costings, and hydrological modelling. 
Halcrow’s terms of reference were to:  

• investigate the projected costs of the project through a review of all relevant documents and 
determine whether the costs are prudent in terms of meeting the water security standards 
required of ACTEW (including the provision of advice on whether the upgraded dam design is 
optimised and fit for purpose and whether the hydrological data supporting that design is valid 
and takes into account the impacts of climate change) 

• determine whether the costs are efficient in terms of meeting the water security standards 
required of ACTEW (including the provision of advice on whether the scope of work in the 
design is accurately costed and on the risk of significant, unfavourable cost variations  

• investigate the contractual and alliance arrangement for the delivery of the project through the 
review of relevant documents, including the provision of expert advice on: 

– whether the approach taken to put in place an alliance arrangement was prudent and 
consistent with best practice 

– the process to develop and test the costings of the project at all stages from 2005 to 
November 2009 and whether this process is consistent with best practice for major capital 
works design and implementation  

– whether there is potential for any new cost variations under the Alliance contract 

– the scope for cost savings to be passed on to ACTEW and whether these will be passed 
through to the benefit of ACT and regional water users 

– any other matters arising from the investigations that are undertaken and considered to 
require further investigation. 

In undertaking its assessment work, Halcrow reviewed the documents that ACTEW provided to 
the Commission and conducted a series of in-depth interviews with ACTEW and Bulk Water 
Alliance (BWA) personnel. In order to ensure the accuracy of the information provided in the 
report, a copy of the draft report prepared by Halcrow was provided to ACTEW for comment prior 
to its finalisation and provision to the Commission. Halcrow also undertook a further assessment 
of the prudence of the original ‘drivers’ of the ECD project at the request of the Commission 
following provision of the draft report. 

Halcrow provided a report to the Commission in March 2010 (Halcrow 2010). Where the 
Commission’s investigation and findings have been informed by the advice provided by Halcrow, 
this is referenced in this final report. 
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Importantly, while Halcrow was engaged by the Commission to undertake a review of the ECD 
project, it is the Commission that has ultimately assessed the prudence and efficiency of the 
investment, as well as the other matters included in the terms of reference. While this assessment 
has been informed by the review conducted by Halcrow, in some areas the Commission has 
conducted its own assessment of the work performed by both Halcrow and ACTEW. This is 
illustrated by appendix C of the Halcrow review, which specifically addresses the calculation of 
the NEB. Halcrow’s assessment has been undertaken on the basis of the 2005 CIE cost estimates, 
while the Commission has looked at the various studies completed between 2005 and 2009. 
Therefore, it is the Commission’s analysis on NEB that is reflected in this report rather than the 
work included in Halcrow’s final report. 

A number of the technical aspects of the dam project were reviewed by Halcrow and found to be 
satisfactory—for example, the appropriateness of the choice of dam design and whether the dam 
would fill. The Commission has provided little comment in this report on those aspects that 
Halcrow reported had been adequately addressed by ACTEW. The Commission is comfortable 
with the more fundamental elements of the engineering and hydrological modelling undertaken by 
ACTEW in terms of the construction of the ECD. 

Halcrow’s report was released in conjunction with the Commission’s draft report. Halcrow’s 
report to the Commission included some commercial-in-confidence costs for works packages were 
still to be formally tendered at the time of its release in April 2010. These costs were not made 
public with release of the Halcrow report. 

In response to some queries from the general public, the Commission sought advice on some 
elements of Halcrow’s report, particularly relating to: 

• the findings regarding the competitiveness of the tender process to engage the alliance 

• the inclusion of risk elements, with a particular focus on the cost of the rolled concrete for the 
dam 

• the prices and pricing used to establish some elements of the cost estimate of $363 million. 

Each of these matters is referred to in chapters 5 and 6 of this report. Importantly, Halcrow has 
informed the Commission that its report is final and no changes were necessary as a result of these 
queries. 
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3 Determining the net economic benefit 

3.1 Context 

Within the draft report the Commission analysed a number of factors that were important to the 
overall assessment of the prudence of the decision to proceed with the ECD. While a formal 
assessment of prudence is made in chapter 6, this chapter will set out the factual information that 
ACTEW and its Board considered when making their decision to proceed with the ECD. 

The Commission considered the following: 

• the water security standard 

• climate change and the frequency of restrictions 

• the net economic benefit (NEB) of the ECD 

• the decision to proceed with the dam in 2009. 

3.2 Water security standard 

In the Commission’s draft report, it considered the various objectives and definitions pertaining to 
the water security standard. Importantly, the Commission noted that there were a number of 
legislative and policy drivers for the ECD project; however, within these the Commission was 
unable to identify any explicitly legislated minimum levels of service standards requirements or 
objectives for ACTEW. Nevertheless, there are a number of requirements that could be interpreted 
as conveying a responsibility on ACTEW to manage the ACT’s water resources to meet the 
reasonably foreseeable needs of future generations. 

In terms of a clear enunciation of water security requirements for the ACT, the Commission noted 
that there had been an evolution in ACTEW’s interpretation of the water security objectives. This 
evolution has taken the assessment process used by ACTEW from a level-of-service approach (as 
reflected in a ‘time in restriction’ measure) to the broader Water Services Association of 
Australia’s approach (WSAA 2005). The NEB approach effectively seeks to determine the supply 
option for which consumers are willing to pay. Thus, the NEB methodology assesses both the cost 
and benefits of individual water supply options, including the social, economic and environmental 
costs and benefits of being in different levels of water restrictions, and compares the results for 
these options to find the one that best balances the cost−benefit trade-off from a consumer’s 
perspective. 

While ACTEW has applied an NEB approach, it appears that the ACT Government continues to 
consider the time-in-restrictions criterion a key driver of infrastructure planning. The standard that 
the ACT Government has considered is 1 year in 20 in temporary water restrictions, which is used 
by the government as one approach to gauge supply and supply augmentation proposals against 
climate change scenarios. (Corbell 2009) 

At the same time, the Commission noted that there was no formal direction from the 
ACT Government to ACTEW in 2007 regarding the need to consider any particular water security 
standard in determining what would be appropriate water supply augmentation projects.7

                                                      
7 In defining what is meant by 1 year in 20 in temporary water restrictions, the Commission has assumed that these 
restrictions will be applied no more than 365 days over a 20-year period. 

 The 
statement by Minister Corbell appears to have been the first official statement of a service 
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standard, and was not made until March 2009 (Corbell 2009). Nevertheless, this statement, which 
implicitly incorporates a cost comparison element as well as a time in restriction target, provides 
an official objective against which the final decision on the ECD can be assessed for prudence 
purposes. 

Importantly, while there is a slightly different emphasis between the ACT Government’s target 
objective and the NEB approach adopted by ACTEW, the objectives are not necessarily mutually 
exclusive. For example, the frequency of restrictions will inform the determination of the cost of 
the restrictions and the cost of avoiding them by ensuring additional water supply. 

In assessing prudence, it is important to consider both the drivers associated with the NEB 
approach and the outcomes of various investment options in terms of the service levels they 
generate. For example, from the information provided by ACTEW, it was noted that the 
requirement to be out of water restrictions8

The Commission noted in its draft report that the projected ‘frequency of restrictions’ outcome is 
driven by assumed climate change scenarios. As discussed in greater detail below, ACTEW used 
the 2030 worst-case CSIRO climate change scenarios in its consideration of the 2007 Future Water 
Options paper. While it was acknowledged that ACTEW needs to adopt a precautionary approach 
in this regard, the assumptions that are to be applied in setting the objectives to be achieved clearly 
have a significant impact on the results, and therefore on any assessment of whether the prudence 
tests have been met. For example, while the adoption of the ECD alone scenario, as presented in 
the 2007 Future Water Options review, would result in the time in restrictions being 1.5 years in 
20, a climate change scenario less pessimistic than the worst case adopted by ACTEW would bring 
this option well within the 1 year in 20 requirement specified by the government; more severe 
climate change scenarios would increase the amount of time in restrictions. 

 1 year in 20 was unlikely to be achieved by any single 
investment option under consideration as part of the 2007 Future Water Options paper. In this 
sense, the standard that was ultimately publicly stated by Minister Corbell in 2009 could not have 
been met by any one of the options that were under consideration in 2007. Had that standard been 
more clearly enunciated at that time, ACTEW’s consideration of favoured options may have been 
better informed.  

The Commission supports an NEB approach because it requires consideration of a wider range of 
issues than simply the time in restrictions. It also provides a rigorous framework for considering all 
the potential costs and benefits, including those that might not otherwise be readily quantified. 

In its draft report, the Commission considered that the lack of a clear statement of the required 
level of service added to confusion about the alternatives that were considered to meet the ACT’s 
water security requirements. Minister Corbell’s March 2009 statement on the desired period in 
restrictions provided some formal guide to ACTEW, although by this time ACTEW had adopted 
and employed the NEB approach in its assessment of various supply options. The Corbell 
statement was also, of itself, a broad expression of the objective, although it did specify that the 
1 year in 20 restrictions, which had generally been adopted across the water industry in Australia, 
should apply to temporary restrictions. At no time was it made clear under what climate 
assumptions this ‘1 year in 20’ requirement should apply, or whether the requirement related to an 
accumulation of days across a 20-year period, or extended periods of time (for example, to be 
applied only when the restriction continued for more than one month). 

                                                      
8 At the 2030 worst-case climate change scenario. 
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Submissions received 

In response to the draft report, ACTEW (2010a) provided the Commission with further detail on 
the evolution of its NEB approach, including the various updates to the cost-of-restrictions work 
undertaken by ACTEW and its consultants. The primary stages of this evolution9

• Between August and October 2004, ACTEW assessed the various water security standards 
used across Australia and produced a report entitled ‘System performance criteria’. The report 
was reviewed by an independent expert (Professor Tom McMahon). The report proposed the 
level of service (LOS) criteria discussed in the Commission’s draft report. 

 included: 

• In December 2004, ACTEW produced the report Future Water Options: an assessment of the 
need to increase the ACT’s water storage, which summarised and referenced the report on 
system performance criteria. These criteria were used as one of the methods to assess the 
relative performance of different supply options. 

• In 2005, CIE analysed the net benefits of various water supply options using the 2003 NERA 
willingness-to-pay research study for ACTEW. This analysis did not show the range of 
outcomes that might arise from the climate uncertainty. 

• In 2007, ACTEW enhanced the 2005 CIE study by adopting the NEB methodology and 
outputs as one of the criteria for assessing the relative merits of competing options but 
continued to report LOS performance for consistency with earlier work. CIE updated the 
restrictions costs to be used in this 2007 analysis to reflect the changed restrictions scheme 
applying at that time in the ACT (four-stage, not five-stage) and cost information available at 
the time. 

• In September 2008, CIE updated the cost of restrictions based on information from community 
surveys and focus groups undertaken for the purpose of the NEB assessment. 

• In August 2009, CIE updated the NEB results based on a range of projected costs for the ECD 
and assuming the CSIRO 2030 and 2070 climate projections. 

Discussion 

The Commission has noted the evolution of the assessment undertaken by ACTEW when 
considering the need to address the ACT’s water security requirements. The additional information 
provided to the Commission has confirmed the process that the Commission reported on in its 
draft report. 

The Commission continues to support the NEB as a valid methodology for assessing the relative 
merits of options available to meet the water security requirements of ACT consumers. Although 
the level of service objective embodied in Minister Corbell’s March 2009 statement provided some 
additional clarity of the required standard for ACTEW, of itself it was insufficient to be the final 
determinant of the optimum solution to the ACT’s future water supply requirements. As noted by 
CIE, there is an important trade-off between the benefits of different levels of security and the cost 
of providing that level of security (CIE 2007). The Commission considers that the NEB 
methodology, when applied correctly, will address this trade-off. 

However, important assumptions regarding climate scenarios to be used in the assessment are 
required to ensure that the NEB assessment is meaningful and that it appropriately models the 
amount of time in and out of water restrictions. In addition, there are considerable methodological 
issues to be considered when estimating the cost of restrictions used in the NEB. The Commission 
                                                      
9 ACTEW noted this evolution also included a considerable amount of hydrological information which it did not include 
in its submission.  
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highlighted this issue in its draft report and proposed that if the NEB methodology is to be used for 
future infrastructure option assessments, there is a need to further develop and refine some of the 
valuation and cost measurement methods used. ACTEW gave general support for this approach, 
although it noted that it was now considering a move to a scenario planning approach to future 
capital works evaluations. 

Final decision 

The Commission supports the use of the NEB methodology adopted by ACTEW for the purposes 
of assessing alternative water supply options. The Commission notes that Minister Corbell’s 
March 2009 statement further informed ACTEW prior to the announcement of its decision on the 
ECD in August 2009, although this statement does not appear to have been a major factor in the 
decision that was taken. The initial adoption of a level of service target when there was no clear 
official statement of the service level required has in part confused discussion on the assessment 
undertaken by ACTEW. 

3.3 Climate change 

In its draft report, the Commission noted the considerable uncertainty associated with the impact 
that climate change is likely to have on the planning needs for water infrastructure in the ACT. 
Given this degree of uncertainty, the Commission concluded that the absence of climate change 
sensitivity analysis in the NEB assessments was a significant omission in the approach undertaken 
by ACTEW. At a minimum, the Commission would have expected at least three climate change 
scenarios to have been tested as part of the NEB assessment:  

• high impact (upper end of the CSIRO climate change range)  

• medium impact (middle of the CSIRO climate change range)  

• low impact (bottom of the CSIRO climate change range). 

The Commission noted that the presentation of results incorporating this level of sensitivity on 
alternative water security options would have provided a clear context for the final investment 
decision and consideration of the likely impacts and risks associated with the various options 
available to ACTEW. 

Submissions received 

ACTEW responded to the Commission’s draft findings by noting that it considered that these three 
scenarios had been considered by the ACTEW Board when it considered the NEB outcomes using 
the following climate scenarios used in the CIE report (2009): 

• high impact—ACTEW considers the 2070 climate to be this case, reinforced by the last four 
years having average inflows equivalent to the 2070 average annual inflow 

• medium impact—ACTEW considers the 2030 climate to be this case, and it is consistent with 
the average annual inflows since 1994 

• low impact—ACTEW considers historic inflows to be this case. In the 2005 review, ACTEW 
considered this outlook without taking account of climate change, and concluded that under 
these conditions no water supply augmentation action was necessary at that time (that is, it is 
assumed that historic inflow levels would return). ACTEW notes that historic inflow levels 
have not returned since 2005 and this has meant that the ACT’s water supply system has not 
met its ‘required level of service’. ACTEW also noted in 2005 that if the climate continued to 
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deteriorate and/or it was believed that a step change had occurred, then this position should be 
reviewed. ACTEW subsequently reviewed its 2005 assessment. (ACTEW 2010a, pp. 20–21) 

ACTEW has argued that climate outcomes since 2005 have been consistent with the most 
pessimistic forecasts generally available, and notes that actual inflows have been tracking below 
CSIRO’s 2030 worst-case scenario over the past decade and below the CSIRO 2070 worst-case 
scenario for the past four years. Further, ACTEW has noted that an El Niño effect was predicted 
for the summer of 2009–10 and Bureau of Meteorology (BOM) forecasts predicted a higher 
potential for below average rainfall (ACTEW 2010a, p. 17). Based on this evidence, ACTEW 
argued that a cautious approach to water security was warranted. 

Discussion 

ACTEW’s position can be distilled into a series of logical steps towards the conclusion on climate 
conditions based on the following: First, climate change is a real phenomenon that will have 
permanent (or at least long-lasting) effects on the ACT climate and these changes in climate will 
have negative effects on the inflows of water from rainfall into the four dams serving the ACT and 
Queanbeyan; second, observed climate over the past four to as many as 15 years justifies using the 
extreme end of predictions as the likely outcome; third, given that the extreme climate predictions 
have been adopted as the expected future climate outcome, these outcomes become the basis for 
the only estimates of the NEB. 

The first point is quite straightforward. The Commission does not deny that climate change is a 
real phenomenon that may have significant effects on the ACT climate. ACTEW, in response to 
the need to consider climate change when developing long-run projections of water demand and 
supply in the ACT, sought expert advice on the impacts of climate change. In 2003, ACTEW 
commissioned CSIRO to review the impact of climate change on the ACT. CSIRO made climate 
change projections for the ACT by applying 13 models of climate change to the regional climate 
centred on the ACT.  

The results of the modelling indicate that the change in rainfall by 2030 would range from –9% to 
2% relative to the average rainfall and from –29% to 7% by 2070 (CSIRO 2003, p. 9). The results 
indicate a range of potential predicted outcomes due to climate change. The Commission’s 
understanding of the CSIRO report is that, for example, the –9% reduction in rainfall by 2030 is 
the prediction from one of the 13 models used in the CSIRO’s analysis. CSIRO does not justify 
any of the 13 models it employed as the most representative model for this exercise. The 
Commission does not dispute the results of the CSIRO report. 

The second point is ACTEW’s use of recent climate outcomes to justify using what the 
Commission called the CSIRO worst-case analysis. ACTEW commented on the Commission’s 
terminology of the ‘CSIRO worst-case analysis’: 

ACTEW would like to point out that the use of the term ‘CSIRO worst case’ refers to ACTEW’s 
selection of a CSIRO assessment of the most extreme annual rainfall reduction and annual 
evaporation increase from a range of outcomes from 13 climate models. This was based on 
ACTEW’s view that this case best reflected the likely current and future climate for the ACT. 
(ACTEW 2010a, p. 19) 

ACTEW chose the worst-case scenario as its best estimate of current and future climate. The 
Commission has fundamental issues with the presentation of the available data in respect to 
ACTEW’s interpretation of the effects of climate change. Climate change may have significant 
effects on the ACT climate in the future; there is no denying this appraisal. The report by CSIRO 
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attempts to make climate change projections for the ACT by applying 13 models of climate change 
to the regional climate centred on the ACT. The CSIRO modelling indicated a future gradual 
change in the climate relative to 1990. CSIRO estimated likely climate outcomes based on its 
modelling for 2030 and 2070. It states that the modelling was designed to show a change over time 
to these benchmark times in the future. CSIRO admitted that there may be a step change, but it did 
not have the evidence or capability in its modelling to predict such an event. The Commission’s 
view, as stated in the draft decision, is that a sensible approach to modelling the effects of climate 
change would be to adopt sensitivity testing around possible climate outcomes. Continuing from 
the previous quote, ACTEW stated: 

ACTEW consider this not the worst case but the ‘most likely’ case as explained below, ACTEW is 
using CSIRO 2070 climate, plus ongoing repeats of 2006 to examine system performance under a 
worst case scenario. 

It should be noted that the 2030 climate is very close to the actual average inflows since 1994. This 
outcome is consistent with ACTEW’s choice of 2030 climate as one basis for making infrastructure 
decisions. Further the use of 2070 climate as a worst case is also supported by the average inflows 
in the last 4 years being very similar to that climate. ACTEW believes the actual climate of the last 
15 years is sufficient justification to stand by its decision to use 2030 climate as the most likely 
climate on which to base these investment decisions and this is supported by the Commission on 
page 3 (second last paragraph). The last 4 years (for which the current projects may not be 
sufficient) support using 2070 climate as the worst case, and considering the tangible risks to the 
community in the event the current climate continues to mirror 2070 projections. (ACTEW 2010a, 
pp. 19–20) 

There is one important point that needs to be considered. ACTEW is using the actual inflows into 
the four dams as its climate variable. The Commission has some concerns about using inflows as 
the primary climate variable due to the influence of the 2003 bushfires. ACTEW has previously 
stated that the bushfires would have a significant and long-lasting impact on inflows in the Cotter 
catchment. Indeed, in the 2005 Future Water Options review, ACTEW stated that the impact from 
the 2003 bushfires is expected to be a reduction in inflows into the Corin Reservoir of up to 15% 
per year until 2020 (ACTEW 2005a, p. 4). There have been no attempts that the Commission is 
aware of to disentangle the effects of the bushfires on inflows with the effects of the recent 
drought. Therefore, the Commission considers a better indicator of a change in climate would be 
rainfall and temperature. 

Given the argument advanced by ACTEW, the Commission must ask whether there is sufficient 
evidence in the climate data of the past 15 years to assert that the 2030 worst-case scenario is the 
likely outcome. ACTEW has not provided any statistical tests or evidence to support its assertion. 
Rather, ACTEW states in its submission to the Commission that it ‘believes’ there is a justification 
based on climate of the last 15 years. A cursory analysis of the available data shows that there has 
been a change in annual rainfall and average temperature since 2001. The Commission has 
examined the annual rainfall at the Canberra Airport weather station. For this site, complete annual 
data is available from 1940 onwards and, as the decision to proceed with the ECD was made in 
August 2009, the Commission will focus on the annual data from 1940 through 2008. It is worth 
noting, however, that the first half of 2009 was also very dry. 

The average annual rainfall at Canberra Airport from 1940 to 2008 was 616.9 mm per year. The 
average rainfall over the 15-year period from 1994 through 2008 was 559.9 mm per year, which is 
a 9.2% reduction, consistent with the CSIRO 2030 worst-case scenario of a 9% reduction in 
rainfall. The average over the four-year period from 2005 through 2008 was 528.3 mm per year, 
which is a 14.4% reduction and is slightly worse than the CSIRO 2030 worst-case scenario of a 
9% reduction in rainfall, but much less than the 2070 worst-case prediction of a 29% reduction in 
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rainfall. However, the average rainfall from 1995 to 2001 was 627.5 mm per year, which is a 
1.7% increase and is inconsistent with the CSIRO 2030 worst-case scenario of a 9% reduction in 
rainfall.10

The conclusion inferred from the available rainfall data is that there has been reduced rainfall from 
2001 onwards. The Commission’s view is that the evidence does not necessarily support 
ACTEW’s adoption of CSIRO’s 2030 worst-case scenario or the 2070 climate prediction. There is 
insufficient data to claim that the climate has shifted to the 2030 worst-case outcome. There has 
been a severe drought throughout much of New South Wales over the past decade. However, this 
cannot be taken as evidence that there has been a climate shift over this period. Such a climate 
shift has not been statistically demonstrated by ACTEW, and relying upon selected periods of 
inflow data—over the past 15 years or the past four years—does not provide sufficient evidence 
that a climate shift has occurred. 

 

The final point is the translation of the climate modelling into the NEB. It is at this point in the 
assessment process that uncertainty about future climate conditions should be handled and 
incorporated into the NEB outcomes. Two extreme climate outcomes were adopted by ACTEW 
and used to determine the NEB in the 2009 CIE report. This was the analysis that was presented to 
the ACTEW Board and on which a final decision on the ECD was made. This is not a balanced 
approach to presenting NEB assessments. Adopting an extreme climate outcome increases the 
amount of time spent in water restrictions, especially high-level restrictions, and this biases 
upward the NEB results. A balanced approach to performing the NEB exercise would be to use an 
expected future climate, perhaps the mean climate projections as modelled by the CSIRO, and 
perform sensitivity analysis around outcomes. This approach was not adopted by ACTEW. 

Final decision 

An assessment of the climate change outlook and the likely impact on inflows into the ACT’s 
catchments is central to ACTEW’s consideration of and decision on future water infrastructure. 
The Commission notes that ACTEW had undertaken extensive analysis of the available data, 
although it had primarily relied upon the CSIRO climate change projections combined with its 
own modelling of inflow implications of climate scenarios provided by CSIRO. 

ACTEW has referred to the El Niño effect and BOM forecasts for below average rainfall as part of 
its justification for taking the worst-case scenarios from the CSIRO projections. However, these 
are short-term effects or forecasts. The decision to proceed with the ECD should have been based 
on the long-run assumptions regarding the climate scenario and future demand as driven by 
population growth and other factors. The Commission has examined the 2009 decision paper 
presented to the Board and can find no evidence of these matters being considered at the time the 
decision to proceed with the dam was taken. 

The Commission has considered ACTEW’s argument, which was used to inform the 2009 Board 
decision on the ECD, that climate change should be considered to be somewhere between the 2030 
and 2070 CSIRO worst-case scenarios. The Commission is not convinced that the evidence 
supported the Board making a decision on the basis of this climate change assumption. The 
assumption that climate change is somewhere between two different projections is not helpful in 
making a decision of such significance. However, the Commission is concerned to note that the 
basis upon which this advice was given to the Board did not stand up to an assessment of the 

                                                      
10 The Commission has also examined the average temperature measurements over the same period and the deviations 
from the mean are less than the 2030 and 2070 CSIRO worst-case predictions. 
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available data. As the Commission has noted above, the assumption appears to fail on the 
following points: 

• The ACT’s short-run median inflows into the current dams in bushfire-affected catchment 
areas are consistent with ACTEW’s modelling of the median inflows under the 2030 climate 
change scenario but have not been disentangled from the effect of the bushfires on the inflows.  

• The reduction in the rainfall over the short run compared to the longer run, which ACTEW has 
argued demonstrated that a shift in climatic conditions had occurred, is approximately equal to 
the rainfall reductions included in the 2030 climate change scenario and has not been 
statistically assessed against variations even with the 15 years of data that ACTEW has relied 
on. 

• Short-run temperature changes have been well within the range outlined in the CSIRO’s 2030 
scenarios and less than the range of even the least severe 2070 climate change scenario. 

This does not appear to support an assumption that the 2030 climate change outcome should be 
disregarded in favour of some point between the 2030 projection and the 2070 projection. When 
considered in the context of the modelling of the net economic benefits, this becomes a significant 
point that critically impacts on the decision that the Board was asked to make in 2009. 

Notwithstanding that ACTEW considered a wide range of data and dismissed certain data as being 
of no relevance to the issue of future water infrastructure requirements, there is no evidence that 
ACTEW undertook sensitivity analysis of the climate change scenarios adopted from CSIRO. 
These climate change scenarios were worst-case outcomes, and even where ACTEW had cause to 
question whether these scenarios were still relevant, it did not undertake analysis that would fully 
inform the decision-making process that occurred within the organisation. Rather, there was a 
strong commitment to a view that a paradigm shift in climatic conditions for the ACT had already 
occurred and, as consequence, the 2030 worst-case outcomes projected by CSIRO had already 
been reached. As a result, ACTEW based its decision on the ECD upon an unspecified and 
untested projection of climatic conditions that fall somewhere between the 2030 and 2070 worst-
case CSIRO projections. 

3.4 Net economic benefit 

The Commission’s draft report made a number of comments on the use of the NEB methodology 
by ACTEW, including the uniqueness of the calculation in the Australian water industry. 
ACTEW’s use of the NEB methodology incorporates cost of water restrictions, rainfall data, and 
net inflows data under a number of scenarios, including different climate change and bushfire 
scenarios. The Commission noted that the basic principles applied under the NEB methodology are 
consistent with the normal business case presentation of costs and benefits in the consideration of 
capital expenditure or standard business decisions. 

While supportive of the use of an NEB methodology, the Commission noted that further 
consideration of ACTEW’s application of the NEB was required to establish whether the results 
from the analysis as presented supported the prudence of the ECD investment decision. The 
Commission gave particular attention to three aspects of the NEB analysis as undertaken and 
reported to the ACT Government in the Future Water Options paper in 2007. These areas were: 

• the estimates of the cost of water restrictions—the calculation of the cost of restrictions 
through survey and willingness-to-pay estimates 

• the use of ACTEW and ACT Government costs in the cost of restrictions 
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• the use of a 3.5 risk aversion factor in the 2007 assessment of the cost of Stage 4 water 
restrictions. 

The Commission also noted that, should the NEB methodology be more widely used by ACTEW 
in assessing new investment and capital works projects, there would be merit in further discussion 
between the Commission and ACTEW to consider a number of the assumptions and estimation 
methods used in deriving inputs for use in the methodology. 

Submissions received 

ACTEW (2010a) made a detailed submission on this important aspect of the review and noted a 
number of difficult methodological issues associated with the NEB approach that it applied. While 
acknowledging that there are some areas within the NEB methodology where there will be debate 
and uncertainty, ACTEW submitted that in assessing the various cost estimates, it had sought to 
fully address these issues and it had been careful to consider the various methodological trade-offs 
against the broader integrity of the NEB framework. 

ACTEW noted that there appeared to be general agreement in the draft report regarding the use of 
NEB to consider the need for water augmentation projects. However, ACTEW noted that there 
were a number of methodological concerns raised by the Commission in the draft report. Within 
these methodological concerns ACTEW noted that there was not necessarily a clear ‘correct’ 
answer. 

ACTEW commented on various practical application issues relating to the cost-of-restrictions 
framework it has developed and provided further detail regarding the following: 

• willingness-to-pay estimates 

• the use of the upper bound of the NERA estimates 

• the inclusion of the cost-of-restriction estimates for Stage 1 and Stage 2 of the restriction 
regime 

• the cost of Stage 4 relative to Stage 3 and the magnitude of Stage 4 restrictions  

• the inclusion of the impact of demand management on the cost-of-restrictions estimates 

• the inclusion of the ACTEW and ACT government costs 

• the 2008 household survey undertaken on behalf of CIE 

• the sequence of cost-of-restriction estimates  

• ACTEW’s latest estimates of the cost of restrictions. 

In addition, ACTEW’s submission argued in support of the inclusion of ACTEW and ACT 
Government costs in the cost-of-restrictions estimates. ACTEW submitted that these costs should 
be included as they represent forgone producer surplus rather than a transfer between parties. 
ACTEW has also argued for the continued application of the 3.5 risk aversion factor in the 
calculation of the cost of Stage 4 restrictions as reported in the 2007 Future Water Options paper. 

ACTEW stated that while there are methodological differences between itself and the Commission 
in regarding the application of the NEB framework, there is an opportunity for further 
consideration and refinement of the NEB approach such that better informed and efficient public 
infrastructure decision can be developed. ACTEW suggested that the Commission, rather than 
selectively criticising the NEB approach, join in a debate to help refinement of the approach and 
the drivers in the model. 



 

18 — Final Report — Enlarged Cotter Dam Water Security Project ICRC 

 

Discussion 

The Commission notes the numerous issues raised by ACTEW in its submission and has 
considered each of these issues in turn. 

Willingness to pay 

ACTEW submitted that the calibration of the cost of water restrictions and, indeed, ACTEW’s 
definition are choice variables within the water resource planning process, which make it essential 
for the NEB to define a functional relationship between the usage under a particular restriction 
level and the costs of the restrictions. ACTEW noted that without this functional relationship, the 
use of a willingness-to-pay study as the basis on which the price consumers are willing to pay to 
avoid restrictions at certain levels would prove to be difficult. 

The Commission continues to support the correct application of the willingness-to-pay studies as 
appropriate means of identifying the cost to the community of water restrictions. When used 
correctly, the studies provide practical means of identifying the cost of restrictions to the 
community. However, the incorrect use of willingness-to-pay studies has the potential to misstate, 
in some cases significantly, the cost borne by all members of society in favour of the cost borne by 
a small part of the community. 

Using the upper bound of the NERA estimates 

ACTEW stated that its use of the upper bound of the NERA estimates in its original assessment of 
the cost of water restrictions in 2005 was driven by the additional information that became 
available through the 2005 Future Water Options review. Further, ACTEW argued that ‘within the 
NERA analysis itself, it would, of course, be appropriate to use the mean result’ 
(ACTEW 2010a, p. 6) to estimate the cost of restrictions. ACTEW went on to note that, while 
informal, the new information represented the results of a wider community engagement process 
upon which ACTEW placed considerable importance. ACTEW contended that, while subject to 
genuine debate, the decision to include this information in the analysis cannot be seen as entirely 
inappropriate. 

The Commission notes that, while the NERA study completed in 2003 was a standalone study in 
itself, the inclusion of additional and revised community preference data in 2005 (when the cost-
of-restrictions analysis was being undertaken) should be accepted as appropriate to better inform 
the analysis. As noted by ACTEW in its response to the draft report, the inclusion of information 
augmenting the 2003 NERA study was appropriate once more up-to-date and accurate information 
became available. This additional information was used to support the decision to use the upper 
end of the 2003 estimate range prepared by NERA. 

However, the Commission notes that by 2008, when the CIE had completely updated the 
willingness-to-pay data by undertaking its own willingness-to-pay surveys, both the CIE and 
ACTEW continued to argue that the cost of water restrictions should be measured by using the 
upper bound of the community responses to the surveys. This is despite no new information being 
made available from those surveys that suggested that it was more appropriate to use the results at 
the upper bound. To use the mean, or the median depending on the distribution of the results, 
would be the more appropriate estimate of the average cost of restrictions, and is an approach that 
ACTEW itself adopts when preparing its own estimates of the water and wastewater charges for 
average households for purposes of presenting consumer impact assessments to the Commission as 
part of pricing reviews. 
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The Commission can find no justification in the results from the 2008 CIE willingness-to-pay 
studies for the use of the cost of restrictions of the top 95th percentile of survey respondents. The 
Commission considers that by using the upper-bound estimates of the cost of restrictions, ACTEW 
considerably overstated the costs of restrictions in its NEB analysis and results. Rather than use the 
median or the mean of the survey results, the approach adopted by ACTEW (and the CIE) of using 
the top 95th percentile result and applying it to the community as a whole values the ‘price’ that 
consumers are willing to pay to avoid restrictions at a level that only a very small section of the 
community would in fact be willing to pay. 

Inclusion of lower levels of water restrictions in cost estimates 

In its draft report, the Commission noted that in the work completed by NERA in 2003, the cost 
associated with Stage 1 and Stage 2 restrictions was not found to be statistically different from 
zero. As such the Commission considered that the cost of these restrictions should not be included 
in the NEB analysis. 

In response, ACTEW has advised that while the NERA results were not statistically different from 
zero, informal community feedback at the time the 2005 Future Water Options review was being 
completed (referred to above) suggested that there was a cost to consumers from low levels of 
restrictions. ACTEW noted that the cost of these restrictions were not high and did not affect the 
ranking of the different water security options in the 2005 review. 

The Commission continues to be concerned about why these costs would be included if, as 
reported in the draft report, they had been explicitly excluded from the 2003 analysis, particularly 
in light of ACTEW’s comments that the community feedback on this matter was informal and not 
generated through systematic surveys. The Commission considers that the NEB approach would 
be strengthened by the exclusion of these lower order costs, which, to be consistent with the 2003 
study results, found that consumers were unwilling to pay to avoid these levels of restrictions: 

The primary finding of our analysis is that customers evidence a lack of WTP [willingness to pay] 
to avoid most types of drought-induced restrictions. (Hensher et al. 2006, p. 65) 

The use of the NEB methodology requires careful consideration as to the data inputs used. 
Importantly, the data should be considered in light of the information that is available at a given 
moment in time, as ACTEW has done with the combination of the NERA 2003 studies and the 
2005 CIE estimates. It is important that ACTEW is careful that it does not create a rule out of an 
exception that may be appropriate in a particular situation like the NERA 2003 study and any 
additional information in 2005, and apply this across all future data sets without considering the 
underlying data and assumptions included in each data set. 

Cost of Stage 4 relative to Stage 3 and the magnitude of Stage 4 restrictions  

In its draft report, the Commission expressed some concern about the estimates of the cost of water 
restrictions, particularly Stage 3 and Stage 4 restrictions. Primarily, the Commission raised a 
concern that the estimated costs used in the NEB analysis did not appear to reflect the costs that 
had already been incurred by consumers as a result of several years of up to Stage 3 restrictions, 
and that as a consequence there had been a change in consumer behaviour and water use patterns 
that would be expected to be seen in the willingness-to-pay estimates of going into even higher 
levels of restrictions. In particular, the Commission indicated that there were grounds to expect to 
see a dynamic impact of a period of time of restrictions affecting households and their demand for 
leisure goods and activities other than gardening. The observations and concerns of the 
Commission were particularly relevant in the context of the NEB analysis using the upper levels of 
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the cost-of-restrictions estimates and, in the case of Stage 4 estimates, increasing these cost 
estimates significantly from those derived directly from the survey of consumers. 

In response, ACTEW noted that the estimates derived from the 2008 study reflected community 
expectations as reported in the survey and the increase in the costs reported for Stage 3 relative to 
Stage 4 restrictions represents the average view of the 801 households surveyed. 

The Commission accepts that the 2008 study surveyed 801 households about the impact of water 
restrictions on their consumption of directly related goods and services such as the amenity of a 
garden. However, the Commission continues to have concerns about the dynamic impact of the 
restrictions and whether these cost-of-restriction estimates considered alternative activities that 
households have engaged in after experiencing a considerable time in restrictions. The question 
remains: have these dynamic impacts been ignored by the 2008 willingness-to-pay study?11

Further, as discussed above, ACTEW did not use the average results from the survey but those at 
the top 95th percentile of survey respondents. While the Commission continues to have concerns 
about some of the underlying parameters used in the NEB and the way in which the willingness-to-
pay estimates were obtained, particularly in the 2008 survey, it is this choice of the upper bound of 
the cost estimates that is of primary concern to the Commission, because it significantly affects the 
NEB results. 

 

The Commission’s draft report noted that the cost of Stage 4 restrictions used in the NEB was 
approximately 166% higher than average water bills in the ACT, suggesting that once the water 
bills are paid, households would be prepared to spend, on average, about $1,500 per year to avoid 
Stage 4 water restrictions. In response, ACTEW noted that the consequences of Stage 4 restrictions 
applying for 12 months were likely to be considerable and the additional cost that is derived from 
the willingness-to-pay survey should be seen in the context of the replacement cost of plants. 

Notwithstanding the possibility that households may be willing to pay on average an extra $1,500 
per year to avoid water restrictions at Stage 4, it is the use of the upper bound, which is equivalent 
to an extra $824 per year12

Updated household surveys 

, that the Commission considers has resulted in the NEB results being 
skewed towards a higher net benefit outcome. 

The Commission’s draft report noted that there had been four willingness-to-pay surveys 
completed over the past seven years. NERA completed the first study in 2003, and subsequent 
studies were undertaken by the CIE in 2005, 2007 and 2008. The studies sought to determine the 
cost of water restrictions or, more correctly, the willingness of the community to avoid various 
levels of restrictions. The Commission noted the similarities and differences in the approaches 
adopted by NERA and the CIE, and observed that these different approaches had the potential to 
provide results that were not strictly comparable. 

The Commission noted that it was not possible to determine to what extent there had been any 
bias, either overestimation or underestimation, in the cost-of-restrictions estimates prepared from 
the surveys that were used. The Commission also noted the differences in the quantum of cost 
estimates that were prepared over the period leading up to 2008, and the variation in estimates 
from one set of estimates to the next. The Commission concluded that the variation in estimates 

                                                      
11 A full description of the Commission’s concerns about the dynamic impacts of various restriction levels is outlined on 
page 36 of the Commission’s draft decision. 
12 This has been inferred from the percentage increase of the median cost-of-restrictions estimates against the upper-
bound estimates reported on page 72 of the CIE report (2008). 
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produced by these surveys highlights the need to consider the basis and veracity of the estimates 
used in the NEB calculations. 

In response, ACTEW advised that it was aware of the various methodological differences between 
the 2003 NERA approach and the 2008 CIE approach and had attempted to ensure that these 
differences were mitigated as much as possible in the final cost estimates included in the NEB 
calculations. 

The inclusion of the ACTEW and ACT government costs 

As part of its submission ACTEW also provided the Commission with a justification for the 
inclusion of the ACTEW profits and ACT Government costs which echoed earlier comments made 
to the Commission at the time the draft report was being prepared. No additional information as 
been provided by ACTEW and as such the Commission has not changed its view of these “costs” 
since the draft report. The Commission does not find that these “costs” should be included in the 
assessment of the cost-of-restriction regime. 

Sequence of cost-of-restriction estimates 

As part of its analysis of the decision to proceed with the ECD, the Commission reviewed the 
various cost-of-restrictions estimates and the reported NEB in 2005, 2007 and 2009. In its draft 
report, the Commission presented this information for households only, and identified differences 
between the various cost-of-restrictions estimates over time. 

In its response to the Commission’s draft report, ACTEW argued that the Commission’s 
interpretation was not appropriate, as each set of willingness-to-pay estimates reflected household 
preferences based on the latest available information and economic data, such as price changes and 
income levels, and therefore reflected households’ assessment of the cost at a particular point in 
time. ACTEW argued that the later estimates also included better assessments by households of 
the quantitative effect of restrictions and changes in the restriction regime itself. Therefore, the 
estimates of the cost of restrictions cannot be readily compared over time. 

In its draft report, the Commission noted the potential impact of the availability of additional 
information to inform households in their estimate of cost of restrictions. In considering the impact 
that price and income changes are likely to have had on the cost-of-restrictions estimates derived 
from households’ survey responses, the Commission noted that, all things being equal, the impact 
should have been minor and reflective of inflationary impacts rather than step changes in the 
estimates of the cost of water restrictions as is reflected in the data used by ACTEW.  

In terms of changes to the restrictions regime itself, the Commission noted in its draft report that 
the changes effectively shifted each restriction title up a level (having introduced the permanent 
water conservation measures as a mandatory level of restriction) and the required reductions in 
water use, in percentage terms, continued to be comparable. As the willingness-to-pay surveys 
sought to quantify the impact of the reduced supply of water, or demand reduction initiatives, the 
Commission does not consider that these changes would have materially affected the 
comparability of the estimates over time once allowance had been made for the introduction of the 
permanent water conservation measures post the 2003 NERA study. 

The Commission considers that to review and compare the various cost-of-restriction estimates 
and the reported NEBs since 2005 is a fundamental check of the veracity of the information used 
within ACTEW to reach a decision on whether to proceed with the ECD. In addition, the 
Commission notes that this same process was undertaken by ACTEW’s own consultants in 
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presenting the result of the 2008 study, where they compared their estimates prepared in 2007 with 
the 2008 estimates. 

To illustrate the significance of the different cost-of-restrictions estimates to the final analysis and 
advice given to the ACTEW Board, it is informative to consider the range of reported cost-of-
restrictions estimates and the derived NEB results where available (see table 3.1 below). 

Table 3.1 Cost of restrictions and NEB estimates, 2005, 2007, 2008 and 2009 

 
2005 
($m) 

2007 
($m) 

2008 
(median)  

($m) 

2009 
(95th percentile) 

($m)a 

Cost-of-restriction estimates 

Stage 1 16.1b 5.6 5.2 7.2 

Stage 2 60.1 44.9 32.4 48.8 

Stage 3 81.0 62.1 71.8 121.0 

Stage 4 162.8 488.6c 209.4 324.1 

Reported cost of 78 GL ECD 120.0d 145.0 363e 350.0f 

Reported NEB of 78 GL ECD 

Standalone 2030 NEB  204.0 400.0  336.0g 

Standalone 2070 NEB     551.0g 

Incremental 2030 NEB     –$241.0h 

Incremental 2070 NEB     396.0h 
a As presented in the 2009 decision paper considered by the ACTEW Board. 
b The 2005 estimates included a cost for permanent water conservation measures of $3.5 million that were not calculated after this study. 
c The original estimate for stage 4 restriction was $139.6 million, however, this value was increase by the risk aversion factor of 3.5 as discussed in 

the draft report. 
d The ECD was assumed to be completed by 2010. 
e The cost estimate was not known until mid 2009 and is represented here for completeness. 
f Rounded cost estimate used for purposes of presentation in the 2009 CIE report.  
g The standalone NEB for the ECD under the mean of the climate change scenario. 
h Assumes the adoption of the M2G and refers to the incremental benefits of the ECD across the mean of the climate change scenario. 

It is informative to note the evolution of the NEB results over time. Effectively, there are two 
important features of the NEB’s presented by ACTEW: 

• the increase from $204 million in 2005 to $400 million in 2007 

• the considerable range associated with the application of the 2030 and 2070 worst-case climate 
change scenarios in the advice given as part of the ACTEW Board’s 2009 decision to proceed 
with the ECD, which is considered in chapter 7. 

The increase in the NEB between the 2005 and 2007 decision is notable and driven primarily by 
the impact of the 3.5 risk aversion factor included in the estimate of the cost of Stage 4 restrictions. 
In response to the Commission’s observations on this adjustment, ACTEW has provided further 
support of the higher cost estimate of Stage 4 restrictions in its submission on the draft report. 
ACTEW also noted that as the decision to proceed with the ECD was made with the benefit of the 
updated 2008 cost-of-restrictions survey where the 3.5 uplift factor was not used, consideration of 
this issue is therefore irrelevant to the issue of prudence in terms of the 2009 Board decision to 
proceed. 
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The Commission does not agree entirely with this view. The Commission notes that the initial 
decision to proceed with the ECD investment was made on the basis of two extremely important 
figures, namely the assumed capital costs of $145 million and a calculated NEB of $400 million, 
both presented to the Board in 2007. Having made a decision at that time based on these projected 
cost of construction and NEB effects and having announced this decision publicly, ACTEW was 
committed to a project that was regarded, officially at least, as the preferred option to meet the 
water security requirements, although it soon became apparent that it would cost more than the 
$145 million originally announced. The subsequent removal of the 3.5 risk aversion adjustment in 
the 2009 NEB assessment, notwithstanding that the willingness-to-pay estimates were still based 
on the upper end of the household survey results, indicates a negative NEB under the 2030 worst-
case climate scenario and a positive NEB only under the 2070 worst-case climate outlook when 
the ECD is considered in the context of the full suite of water security projects. 

The ACT Treasury raised concern about this 2007 NEB assessment, noting that at the capital cost 
of $145 million, the NEB generated without the 3.5 risk aversion factor would have been 
approximately $110 million (Water Security Taskforce 2007, pp. 59-60). Importantly, this would 
suggest that any cost increase of greater than $100 million would have brought the decision to 
proceed with the ECD into sharper focus for policymakers and the community more generally. 
Had the significant increase in the NEB between the 2005 and 2007 estimate been given greater 
scrutiny, more attention might have been given to other options when further costings for 
construction of the ECD became available. 

The 2009 reported NEB, which is based on the upper end of the willingness-to-pay survey results, 
presents a somewhat different assessment of the options available to address the water security 
requirements. The significance of comparing the willingness-to-pay estimates over time in this 
instance is that if the 2008 survey results based on the median outcomes as presented in table 3.1 
above had been used, the negative NEB under the 2030 worst-case climate conditions outcome 
would have been even greater in a negative sense, while the 2070 worst-case result would have 
also been reduced, although still possibly remaining positive. The variation in willingness-to-pay 
estimates and the NEB outcomes should have been sufficient to warrant appropriate sensitivity 
testing of the results to give added assurance to ACTEW and the government of the veracity of the 
decisions that were based on those results. 

While at the time of the 2007 decision, there may have been some security in arguing that 
differences between the methodology of the 2003 NERA and the 2005 CIE willingness-to-pay 
studies could explain differences in outcomes, by 2008–09 there was sufficient information 
available to ACTEW to suggest that the variability in the results that were being produced from the 
willingness-to-pay studies indicated the need for caution in the use of this data. 

Final decision 

The Commission has expressed its concern regarding the willingness-to-pay estimates and the use 
of the results from the various surveys that were undertaken between 2003 and 2008. The decision 
taken in 2007 to proceed with the ECD at a projected cost of $145 million was supported by an 
NEB calculation based on willingness-to-pay estimates that were overestimates of the willingness 
of consumers to pay for additional water security. In part, this is confirmed by the subsequent 
exclusion by the ACT Treasury of the 3.5 adjustment factor used for Stage 4 restriction costs in the 
NEB estimate prepared in 2007 (Water Security Taskforce 2007, pp. 59–60), and the decision to 
undertake further willingness-to-pay studies in 2008. 



 

24 — Final Report — Enlarged Cotter Dam Water Security Project ICRC 

 

However, ACTEW continued to use willingness-to-pay estimates that relied on upper-end 
estimates derived from the household surveys. The Commission is not convinced that the use of 
the 95th percentile results represents a meaningful estimate of the community’s willingness to pay 
to avoid restrictions at different levels. Furthermore, it is clear from the 2009 CIE study referenced 
in the Board papers used by ACTEW to make the decision to proceed with the ECD at the higher 
cost estimate that, even at the higher end of the willingness-to-pay estimates, the ECD would not 
necessarily be the first choice option under the 2030 climate change projection. Even under the 
2070 worst-case climate change projection, the NEB results would not be as high as those 
estimated by the CIE if median or mean willingness-to-pay results had been used in the calculation 
of the 2009 NEB. This has significance when these results are used in conjunction with similar 
assessments for other supply options to inform decision makers. 

In summary, the Commission maintains its concern about the willingness-to-pay estimates used in 
the NEB assessments and believes that they overestimate the community’s willingness to pay to 
avoid restrictions at certain levels and thus overestimate the NEB outcomes. Sensitivity analysis 
around the possible range of these willingness-to-pay estimates would have better informed 
ACTEW both in 2007 and in 2009, and in these circumstances may have caused ACTEW to 
consider giving greater priority to other options, although this is not necessarily proven simply by 
adjusting the willingness-to-pay results to better reflect the average response received from survey 
participants. 

3.5 Decision to proceed with the dam in 2009 

In July 2007, ACTEW recommended that the ACT Government proceed with the ECD. The Chief 
Minister accepted this recommendation in October 2007. ACTEW made a number of statements 
after the recommendation was accepted including in 2008 that ‘ACTEW is proceeding with the 
delivery of the enlargement of the Cotter Dam with an estimated completion date by mid 2011’ 
(ACTEW 2008b). The decision to proceed with the ECD was widely reported in 2007. At no time 
did ACTEW seek to discourage the view that the decision had been taken on the building of the 
ECD. However, in the second half of 2008 the Commission became aware that ACTEW was 
reviewing the projected cost of the ECD. The Commission was informed at that time that the cost 
could be expected to increase from the $145 million, although the revised cost estimate was not 
available at that time. 

In evidence given to the current inquiry, ACTEW’s managing director. Mr Mark Sullivan, stated, 
‘only one decision was ever taken to build the Cotter Dam and that decision was taken in late-
August 2009 in full knowledge of the $363 million price tag’. Mr Sullivan effectively has advised 
that the final decision to proceed with the ECD was not taken until August 2009. In considering 
the prudence of the decision to proceed with the ECD at the revised higher construction cost, this 
raises a number of issues. In particular, this advice conflicts with advice previously given to the 
Commission that the decision to proceed was made in 2007. On this basis, the Commission 
included the ECD in the forward capital expenditure program for ACTEW as part of the 2008 
Price Determination for water and wastewater services. 

Notwithstanding this apparent conflict in the timing of the decision to proceed with the ECD, 
ACTEW has made submissions to the Commission in support of the view that it made a prudent 
decision at the time of the 2009 decision. The evidence presented in support of this contention is 
central to any decision that the Commission makes on whether the decision to proceed with the 
ECD was prudent and efficient. 
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Submissions received 

In support of its contention that the 2009 decision was prudent and efficient, ACTEW submitted 
additional material following the release of the draft report. ACTEW’s managing director also 
gave evidence on this issue during the public hearings that form part of this inquiry. In particular, 
ACTEW provided the following information and material in support of its contention that the 
decision was prudent and efficient: 

• CIE reports, including a 2009 report presented to the Board with estimates of the NEB of the 
available water security projects including the ECD 

• climate information (as addressed in section 3.3) 

• the Deloitte report 

• updated yield material on the ECD 

• a report on the feasibility of a smaller ECD 

• assessments of the impact of the ECD on consumers’ bills. 

Discussion 

The information provided by ACTEW was incorporated into and considered as part of the August 
decision paper presented to the ACTEW Board at Meeting No. 180 on 26 August 2009. As it was 
at this meeting that the final decision to proceed with the ECD was made, the Commission 
considered these reports within the context of this decision paper. 

CIE reports 

ACTEW relied on advice from a number of expert groups in considering all the options for 
meeting the ACT’s water security requirements. The CIE in particular was an important source of 
information and advice on the calculation of the NEB. In addition to preparing the NEB estimates, 
the CIE undertook (or acted as agent in the appointment of others) the three willingness-to-pay 
studies completed after the 2003 NERA study. The Commission has reviewed and commented on 
certain aspects of the NEB information provided by the CIE in the draft report and also in section 
3.4 above. In particular, the Commission has highlighted the fact that the CIE NEB estimates used 
in both the 2007 decision process and the 2009 decision, used upper bound estimates of the 
willingness to pay estimates, thereby inflating the value of the NEB results. 

The ACTEW Board’s decision paper on the ECD specifically referenced the updated calculations 
prepared by the CIE and included in the August 2009 CIE paper Economic benefits of new water 
supply options using 2030 and 2070 climate sequences (2009). It is therefore instructive to 
examine the results presented in this report and compare its findings against the decision the Board 
was asked to make. 

The CIE estimate of the 2030 mean climate scenario13

Between the 2007 estimate of an NEB of $400 million and the estimate used in the 2009 Board 
decision paper, there is a reduction in the NEB of $64 million dollars. At the same time there was 

 presented in the 2007 Future Water Options 
paper resulted in an NEB for a standalone ECD of approximately $400 million against a capital 
cost of $145 million. The CIE estimate of the 2030 mean climate scenario for the standalone ECD 
presented in the 2009 CIE report was $336 million against a rounded capital cost of $350 million. 

                                                      
13 Throughout this section of the report, the Commission refers to a number of cost and climate estimates which are 
based on the average, median and upper-bound estimates of different data setssee Box 1 for a further explanation of 
these data sets. 
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an increase in the capital cost of approximately $205 million, suggesting that the gross benefits of 
the dam had actually increased between the 2007 estimate of the NEB and the 2009 estimate. As 
noted, the choice of the upper-bound willingness-to-pay estimates materially overstated the cost to 
the community of water restrictions and, indeed, the willingness of the community to pay for the 
water security measures. While this particular methodological choice has led to a considerable 
overstatement of the benefits associated with the ECD, it is the marginal benefits presented by CIE 
with which the Commission has greatest concern. 

Marginal benefits associated with the enlarged Cotter Dam  

The 2009 CIE report provides a comparison of the NEB results for the ECD and other water 
security options, including the Murrumbidgee to Googong (M2G) pipeline and the Tantangara 
option. Irrespective of the underlying cost of restrictions used in the analysis, the Commission 
notes that the results presented demonstrate the negative marginal benefit of the ECD under the 
2030 worst-case climate change scenario. This point was highlighted in a presentation by Mr Drew 
Collins at the Commission’s public hearings and the conclusion was drawn that this result did not 
support the Board’s decision to proceed with the ECD ahead of other infrastructure investment 
options. 

The 2009 CIE report provided ACTEW with NEB projections assuming: 

• three scenarios for the capital costs of the ECD options of $250 million, $350 million and 
$400 million 

• a range of climate scenarios generated from ACTEW’s 10,000 year stochastic climate model 

• two separate climate change assumptions 

– the 2030 CSIRO worst-case climate change model, a 9% reduction in rainfall 

– the 2070 CSIRO worst-case climate change model, a 29% reduction in rainfall. 

Table 3.2 provides these estimates for the mean climate scenario presented14

Table 3.2 NEB with $350 million ECD (CIE 2009 estimates) 

 at a capital cost of 
$350 million, and includes the marginal impact of the ECD when considered as part of the 
portfolio of water security measures. 

 ECD M2G ECD + M2G 

Marginal 
benefit of 

ECDa 

ECD + M2G + 
Tantangara 

releases 

M2G + 
Tantangara 

releasesb 

2030 climate 
change  

$336 million $527 million $286 million –$241 million $270 million $511 million 

2070 climate 
change 

$551 million $1,186 million $1,582 million $396 million $2,515 million $2,119 million 

a Inferred from the CIE analysis, being the M2G estimated NEB less the combined M2G and ECD estimate. 
b Inferred from the CIE analysis being ECD+M2G+Tantangara less marginal benefit of ECD. 

In 2007, the CIE provided ACTEW with a methodology for evaluating future water options. This 
methodology was based around the NEB concept, and required the application of the following 
principle: 

                                                      
14 The complete tables presented by CIE are in appendix B. 
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The optimal level of service, or the optimal water security, is the point where the gap between 
benefits and costs is greatest. This is the point where the net benefits to the community (benefits 
minus costs) are maximised and there is no other point where net benefits are greater. (CIE 2007, 
p. 3) 

The CIE advised ACTEW at that time that the optimal point of investment is where the marginal 
benefit intersects with the marginal cost of the investment. Importantly, the CIE noted: 

Any level of security above the point of intersection is less desirable because the additional costs 
exceed the additional benefits and therefore the community will be worse off. (CIE 2007, p. 3) 

As demonstrated by table 3.2, under the CSIRO worst-case 2030 climate change projection, the 
point where the gap between the benefit and the cost is the greatest is the M2G option. 
Furthermore, the marginal benefit of the ECD project, considered as part of the suite of water 
security projects, is less than the additional cost of building the ECD. This is demonstrated by the 
results, which show that the M2G as a standalone project generates a positive return of 
$527 million, but when combined with the ECD project the economic return falls to $286 million, 
a negative impact of $241 million, despite incurring an additional cost under the rounded numbers 
used in this analysis of $350 million. The addition of the Tantangara project reduces this economic 
benefit by a further $16 million to $270 million. The CIE analysis provided to the ACTEW Board 
is effectively saying that the standalone economic benefits of the M2G ($527 million) are 
approximately twice as high as the net benefits of the combined water security options approved 
by ACTEW ($270 million), with the ECD project contributing significantly to the reduction in the 
available benefits to the ACT community. 

Under the more severe 2070 climate change projections provided by CSIRO, the CIE analysis 
suggests that the ECD would have a positive net benefit. Notwithstanding that the M2G has a 
higher net economic benefit as a standalone option, the combination of the M2G and ECD options 
results in a net economic benefit of $396 million, which allowed the CIE to report that the 
marginal benefit of investing in these two options could be supported for ECD costs up to around 
$400 million. 

The ACTEW Board was in effect provided with two estimates of the NEB under two different 
climate change scenarios, both of which carry a significant degree of uncertainty. Within the 
CSIRO climate change models, both the 2030 and the 2070 predictions include a wide range of 
estimates of the impact of climate change on the ACT community. The range presented by CSIRO 
for 2030 was ‘no change’ to a −9% reduction in rainfall. The 2070 projection range was between 
an increase in rainfall of 2% and a decrease of 29%. ACTEW adopted the worst-case outcome for 
each projection and the CIE analysis provided results that, under the decisions rules provided by 
the CIE in 2007, place some doubt on the adoption of the ECD option assuming a 2030 climate 
change outcome, although they appear to support the ECD option under the 2070 climate change 
projection. 

When considering the decision to proceed with the ECD at the much higher projected cost, the 
Board noted that the water security strategy would involve the combination of the ECD, M2G and 
Tantangara transfer initiatives. The Board appears to have placed some confidence in the CIE 
advice that the combined net economic return of these three projects is positive under both the 
2030 and 2070 climate change scenarios. There does not appear to have been any recognition that, 
under the 2030 climate change scenario at least, there was a negative marginal benefit from 
proceeding with the ECD either in conjunction with the M2G or the combined M2G and 
Tantangara options. 
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In considering the Board’s response to the 2009 CIE advice, the Commission notes that the Board 
decision paper included the statement that the ACT’s current (2009) climate is ‘somewhere 
between’ the 2030 and 2070 climate change scenarios. The implication of this statement is that the 
NEB presented could be reasonably assumed to be between the two estimates presented in the 
2009 CIE report. However, this assumes a linear distribution of the NEB and that a case could be 
made that at some midpoint of the two climate change scenarios presented the marginal benefit of 
the ECD could be assumed to be positive. There is no evidence to suggest that there is a linear 
relationship between the 2030 and 2070 climate change predictions or between the NEB results 
under these two climate change predictions as presented in the 2009 CIE report. 

While acknowledging the considerable uncertainty associated with climate change and its 
consequential impacts, this should not protect decisions from assessment against the prudence 
criteria of reasonableness and efficiency. The Commission is concerned that ACTEW did not 
undertake the necessary sensitivity testing to establish the breakeven point for the ECD to be 
positive. In other words, it did not ask what would have been the least severe climate change 
scenario that would have generated a marginal increase in the economic returns available from the 
water security program once the ECD was included. This analysis would have better informed the 
Board in its decision and the potential impact that climate change has in setting what would be a 
prudent application of the precautionary principle. 

The Commission notes that the statement suggesting that the ACT’s current climate was between 
the two worst-case climate change scenarios lacked reasonable supporting analysis. There has been 
a tendency within ACTEW to focus on the most recent years’ rainfall and climate conditions, 
which has led it to conclude that a step change has occurred in climate conditions affecting the 
ACT. This is the view that is reflected in the Board’s decision paper. However, the Commission 
notes that in discussing inflow data in its submission on the draft report, ACTEW stated that ‘the 
2030 climate is very close to the actual average inflows since 1994’, suggesting that between the 
August 2009 decision paper and the drafting of the response to the Commission’s draft report there 
was a considerable shift in ACTEW’s thinking on the severity of climate change within the ACT. 
The Commission continues to be concerned about the development of ACTEW’s assessment of 
the severity of climate change and the impact that this has had on the decision taken in 2009 on the 
ECD. 

Further, the Commission notes that in addition to completing the NEB assessment at only the most 
severe climate change estimates, ACTEW used the upper end of the willingness-to-pay based cost 
of restrictions to estimate the NEB. The latter approach significantly overvalues the benefits likely 
to be generated by the ECD, as well as the other project options considered. The former provides 
only two extreme outcomes of many possible climate change scenarios. 

In applying the 2030 and 2070 climate scenarios to the 10,000 year stochastic weather and runoff 
model, ACTEW notes that a variety of outcomes are likely. Over the 10,000 years that are 
modelled using this technique, there are sequences that are particularly wet or dry, or that are 
average. ACTEW has modelled these outcomes and generated a distribution of outcomes, which is 
shown in the 2009 NEB estimates as 5th percentile, mean, median, and 95th percentile outcomes.15 
As the frequency of dry periods drives the cost of restrictions, the drier the climate, the higher the 
economic benefits of the ECD. Importantly, however, over the full range of climate change 
scenarios modelled for the 2030 worst-case climate change scenario16

                                                      
15 The results shown in table 4.2 are the mean average outcomes. 

, the ECD always reduced 
the overall economic benefits available to the ACT when combined with other options such as the 
M2G (that is, the marginal benefit of the ECD is negative). 

16 Reproduced in appendix B. 
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Whether ACTEW fully understood the implications of the 2009 CIE results is not clear. But what 
is clear is that the Board’s decision was based on advice that, notwithstanding the analysis that was 
presented, the climate change outlook was so severe that a decision to proceed with the ECD was 
warranted. This advice was reinforced by advice that the analysis supported the adoption of the 
ECD up to a possible investment cost of $400 million. 

Consideration of the ‘do nothing’ option 

In considering the decision to proceed with the ECD at the revised cost estimate, the ACTEW 
Board was presented with options that were built around the acceptance of the ECD. The ACTEW 
Board decision paper stated that the strategy of a diversified portfolio of water supply options was 
sound and that to move away from this strategy would represent a significant risk. 

A ‘do nothing’ strategy was advised against. In its draft report, the Commission also supported the 
need for some action to be taken to address future water security needs. What does not appear to 
have been considered was a strategy that excluded the ECD and relied on the other options 
presented at the 2009 Board meeting. These options were the M2G and the Tantangara transfer 
projects. Once the full costs of the ECD were known, no consideration seems to have been given 
to not proceeding with the ECD or to delaying investment in this project in favour of the other 
available options. The CIE NEB analysis would appear to have supported this approach under the 
2030 climate change prediction, although under the 2070 climate change outlook the evidence is 
less clear and is clouded by the upper-end willingness-to-pay estimates and worst-case climate 
projections that were adopted by ACTEW. 

From the time of the Future Water Options review, the program of work, which would ultimately 
be known as the water security program, was built as increments to the ECD. At no stage in the 
Future Water Options review, nor indeed since that review, can the Commission find evidence that 
adequate consideration was given to not proceeding with the ECD. Consideration was given to 
whether the dam would fill and whether a smaller or larger dam would be more suitable given the 
cost of construction. It seems that this influenced the final decision-making process and resulted in 
an outcome that could exceed the community’s willingness to pay for greater water security. 

Furthermore, within the ACTEW Board’s decision paper the recommendation to proceed with the 
ECD appears to be presented in the broader context of the portfolio of policy responses rather than 
the ECD as a discrete project. Therefore, the decision on the ECD appears to have always been a 
precondition for the acceptance of the other water supply options that were available to ACTEW. 

The apparent lack of any reconsideration of what priority should be given to individual projects 
forming the water security supply options is a matter of concern when considering the prudence 
and efficiency of the final decision by the ACTEW Board. The increase in the cost to build the 
ECD since the 2007 decision should have been material enough for a reordering of the best 
performing option as presented in the 2007 Future Water Options paper.17

On the basis of this evidence, there may have been sufficient justification to proceed with options 
other than the ECD. As outlined in the Commission’s draft report, and in the Deloitte report to 
ACTEW, it appears that the full suite of alternative standalone options was not considered. In 
response, ACTEW has argued that at the time of the 2009 decision there was still some uncertainty 

 Further, the 2009 CIE 
NEB analysis suggests that the M2G plus the Tantangara transfer options would have generated an 
economic return almost twice that of a portfolio of options that included the ECD. 

                                                      
17 The Commission maintains that this would have been even more apparent had the original NEB for the ECD not 
included the impact of the 3.5 risk aversion factor, which increased the willingness-to-pay based estimate of the costs of 
restrictions. 
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about obtaining the final approvals required from the federal and state agencies for the M2G and 
the Tantangara options, and that the Board therefore needed to take a less risky option as its first 
preference, which involved a project that fell within the ACT Government’s jurisdiction and was 
more likely to be capable of being approved under the various environment, construction and other 
regulatory requirements. 

Consideration of the Deloitte review 

The Commission notes that of the many documents considered by the ACTEW Board, a review by 
the accounting firm Deloitte was considered. Three important documents formed the main part of 
the analysis completed by Deloitte: 

• the main report completed by Deloitte 

• the work completed by burmanGRIFFITHS as an independent reviewer of the processes 
associated with cost estimation of the ECD project 

• the work completed by ARUP Limited in its independent review of the processes associated 
with the planning of the ECD project. 

Findings of the Deloitte report centred on the following aspects of the ECD project: 

• the suitability of the technical solution proposed for the Dam, which was found to be sound. 

• the robustness of the methods used to derive current TOC for the projectthe report found 
that, while previous estimates failed to include some elements, all the costs had now been 
identified. Further, the report found that the TOC estimate was within the margin for error 
associated with the review by the independent estimator’s ‘point of difference’ assessment. 

• the effectiveness of the alliance process in assisting ACTEW to deliver a value-for-money 
projectwhile having concerns as to the process by which the cost increases were 
communicated by the Alliance to the owner, the report concluded that the final outcome 
represented a saving of approximately $8 million. 

The Deloitte report did not review the underlying economics of the ECD project. However, it did 
review the process undertaken by ACTEW in planning for the project. One of the key limitations 
identified as part of this review was that ‘a rigorous review of alternative options for the ECD was 
not undertaken’. In addition, the report found that ACTEW failed to provide ‘a detailed project 
definition arising from specific design requirements’, or ‘an appreciation of precisely what the dam 
would cost’. Deloitte noted that a reasonable expectation of the quantum of the final cost of the 
dam was a critical element when entering into an alliance that enables a flexible approach to 
project definition. 

While the Deloitte report provided a degree of confidence in terms of the overall costings of the 
ECD and technical decisions regarding the construction of the project, the Commission does not 
consider that the report addresses the prudence of the decision to proceed with ECD. 

‘Time-to-fill’ assessment 

As part of ACTEW’s consideration of the ECD, the Board considered additional information on 
the inflows into the ECD to ensure that it would fill in a reasonable time and would provide 
additional water to the ACT and Queanbeyan. The Commission has reviewed this data and has 
some difficulty understanding some internal inconsistencies within this report, which should have 
raised concerns for the Board. These inconsistencies stem from the time-to-fill assessment for the 
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dam breaching certain constraints, which would suggest that it was not completed with sufficient 
rigour. For example, the assessment was completed over three scenarios: 

• a repeat of the past six years of climate data (a relatively low rainfall scenario) 

• the 2030 worst-case climate change assumptions (a relatively average rainfall scenario) 

• a repeat of the historical record (a relatively high rainfall scenario). 

Without either the M2G project or the Tantangara project, the ECD fills within the order one 
would expect; that is, it fills fastest in the higher rainfall conditions associated with the historical 
record and slowest in the repeat of the past six years of severe drought. However, once the M2G 
and Tantangara are introduced, the modelling presented generates some puzzling outcomes. For 
example, under the relatively higher inflow scenario associated with the 2030 worst-case climate 
change assumptions, the ECD fills more slowly than under the relatively lower inflow scenario 
associated with a repeat of the past six years of climate data.  

There is a material difference in the fill rates in that the lower inflows associated with the past six 
years fill the ECD over 20% faster than the higher inflows scenario associated with the 2030 
climate change scenario, which ACTEW has reported is approximately 72% higher in terms of the 
inflows into the current dams. In its December 2008 update on Water Security Major Projects, 
ACTEW noted that the climate in the past few years has been much worse than that predicted by 
the 2030 climate change scenario outlined above. In fact, since 2000, the decrease in inflows has 
been about 63% (ACTEW 2008b). 

Effectively, the Commission is concerned about the internal consistency of the assessment. It 
brings into sharper focus the modelling completed by ACTEW to date and the REALM model, 
which was used to undertake the time-to-fill assessment, may not be appropriate for modelling the 
time in restrictions, which was used to determine the NEB associated with the ECD and, indeed, 
each of the water security projects. 

Assessment of impact on consumer bills 

In support of its contention that the decision to proceed with the ECD was prudent and efficient, 
ACTEW advanced its assessment of the likely impact of the project on customer bills. In this 
assessment, ACTEW concluded that the additional costs of the full water security program 
involving the ECD, M2G and Tantangara options to an average residential household is $100 per 
year. This amount is in addition to ACTEW’s calculation of the $120 per year it estimates has 
already been included in water prices in the ACT as a result of the Commission’s 2008 water price 
determination, which had incorporated the ECD at the original estimated cost of $145 million. 

The Commission has examined the estimates prepared by ACTEW and noted some inconsistencies 
in the estimates both internally and against the Commission’s own estimates of the impact of the 
ECD project as incorporated into water prices as part of the Commission’s 2008 determination. 

However, from an overall assessment of prudence, the use of these average household cost impacts 
is not particularly relevant. Rather, the NEB methodology, assuming the data has been properly 
derived and applied, provides a much more useful analytical tool for considering whether a project 
is prudent and efficient. The assessment of the impact on consumers’ bills provides neither a 
substitute for the NEB analysis, nor a basis for making a decision on water security options. At the 
most it provides information that may be more readily communicated to the public to address their 
concerns about the cost to them individually of any new capital investment undertaken. 
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Final decision 

The Commission continues to support the use of the NEB methodology in the assessments of 
alternative options to address major capital investment projects to meet particular security of 
supply requirements. The Commission notes the analysis that has been undertaken by ACTEW and 
its advisers in preparing NEB assessments and the use of this information along with other data to 
inform the Board in reaching its decision on the ECD. 

However, the Commission remains unconvinced that the NEB results provided to the Board and 
on which a decision on the ECD (and possibly the other components of the water security 
program) was made accurately reflected the benefits that could flow from the decision to 
undertaken the ECD at the higher construction cost. As outlined in more detail in the draft report 
and further commented upon above, the NEB analysis overestimated the NEB for the various 
options considered. Furthermore, the combination of the upper band of benefit estimates with the 
worst-case climate scenarios has resulted in analysis that should have been subjected to greater 
sensitivity testing. 

On the basis of the information provided to the Commission, it would appear that the Board was 
also not provided with clear analytical results on which it could have made a fully informed 
decision. Rather, despite all the analysis that had been undertaken, the Board was provided with 
NEB results from the 2009 CIE report that in part gave support for a view that would have resulted 
in delaying a decision to proceed with the ECD while at the same time proceeding with the M2G 
and Tantangara options. However, the Commission also acknowledges that there were some 
possible risks associated with these alternatives, and in particular the potential for delay in their 
full implementation. 

Chapter 6 considers more fully the question of whether the Board’s decision could be considered 
to be prudent and efficient. However, on the basis of the NEB results alone, the Commission’s 
view continues to be that ACTEW and the Board would have been better informed if further 
sensitivity analysis around climate change options and willingness-to-pay estimates had been 
undertaken, and if the Board had been given the opportunity to consider all options fully; that is, if 
the ECD had been presented as one of several equal options, rather than as the first choice with the 
other options as adjuncts to it. 
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BOX 1 Mean, median and upper-bound estimates 

Throughout this section, the Commission uses the terms ‘mean or average estimates’, ‘median estimates’ 
and ‘upper-bound estimates’ when addressing a number of statistical issues. It uses those terms in 
connection with three different areas of statistical data: 

• the distribution of the survey results that define the willingness-to-pay estimates 

• the distribution of results generated from the 10,000-year stochastic climate model used by ACTEW 

• the distribution of actual inflows into the ACT’s current catchments. 

Willingness-to-pay estimates 

ACTEW uses two willingness-to-pay estimates in its assessment of the water security options: 

• the 2003 NERA estimates 

• the 2008 CIE estimates. 

The 2003 NERA estimates are based on a willingness-to-pay survey undertaken on behalf of ACTEW. 
The survey was a ‘revealed preference’ survey, whereas the 2008 CIE survey also commissioned by 
ACTEW was a ‘stated preference’ survey. The 2003 NERA survey was updated by the CIE as part of 
2005 and 2007 Future Water Options reviews. For the purposes of the 2005 and 2007 estimates, the CIE 
used the upper bound of the NERA study as its standard value on the basis that it was closer to the 
estimate generated through community values workshops that the CIE conducted in 2005. The upper-
bound estimate used was the top end of the 95% confidence interval of the NERA survey results. 

In 2008, the CIE, in conjunction with Colmar Brunton Social Research, conducted a new willingness-to-
pay survey. From this study, the CIE produced two estimates of the cost of restrictions derived from the 
willingness-to-pay results, the first being the average or mean result from the surveys, while the second 
was at the upper bound or the top end of the 95% confidence interval of the survey results. The values at 
the upper bound have been used in ACTEW’s assessment of the cost of restrictions. 

The 10,000-year stochastic climate model 

In applying the predicted climate change outcomes provided by CSIRO to the likely rainfall and 
catchment inflow scenarios used in the net economic benefit modelling, ACTEW relied on the results 
from a 10,000-year stochastic climate model. Effectively, ACTEW took its existing 10,000-year climate 
model and applied the CSIRO 2030 and 2070 worst-case reductions to generate 10,000 years of expected 
rainfall patterns. The 10,000 years were broken into 50-year replicates. Each 50-year series was broken 
into the four seasons to generate an expected rainfall over the year. Each of these 200 replicates was then 
processed by the model to generate the expected time in restrictions over a given 50-year period, all of 
which have different climatic conditions in terms of the amount of rainfall within the relevant 50-year 
period. This in turn generates different ‘time in restrictions’ outcomes across the various replicates. These 
time-in-restrictions estimates are then applied to the willingness-to-pay results and the cost of the water 
security options as part of the NEB methodology to generate an estimated benefit across the 200 
observations that are used in the range of results identified. Within these 200 observations there is a 
distribution of results over the wetness or dryness of the individual 50-year replicates. The mean results 
provided in the tables in appendix B represent the average NEB across the replicates. Had climate change 
scenarios different from the 2030 and 2070 worst-case CSIRO predictions been modelled, the resulting 
distribution of NEBs would have produced a different average, with less severe climate change scenarios 
resulting in lower NEBs across the range as the time in restrictions is reduced. As a consequence, the 

resulting average NEB would also have been lower. 
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Inflows into the ACT’s current catchments 

Included in information considered by the ACTEW Board in August 2009 was data on the inflows into 
the ACT’s current catchments. The predicted average inflows over the worst-case 2030 and 2070 climate 
change scenarios were also provided. The average inflow into the catchment area was reported to be 
227 GL per year; the average 2030 inflow, 123 GL per year; and the average 2070 inflow, 56 GL per 
year. Also provided was the 15-year average inflow of 111 GL per year. 

While average inflows were between the two estimates, even without accounting for the impact of the 
bushfires the median inflows were relatively consistent with the worst-case 2030 climate change scenario. 
Had the median inflows been reported, the 2030 inflow would have been 100 GL, the 2070 inflow would 

have been 44 GL and the median inflow over the past 15 years would have been 97.5 GL per year. 
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4 Alliance arrangements with contractors 
for delivery of the enlarged Cotter Dam 
project 

Under the Commission’s terms of reference, it is required to consider the contractual arrangement 
between ACTEW and the Alliance contractors. Alliance contracting is a one of numerous 
approaches available to procure the ECD. In this chapter, the Commission explores: 

• the selection of the alliance method of procurement for the delivery of the ECD 

• the competitive tension evident throughout the alliance process 

• the development of the total outturn cost (TOC) estimate 

• the appropriateness of the risk allocation between ACTEW and the Alliance contractors 

• the process by which the TOC can be revised 

• the incentive mechanism included in the Alliance contract. 

In the submissions on the draft report, there was little comment from interested parties on the use 
of alliance contracting. ACTEW provided the Commission with comments on the incentive 
mechanism, particularly regarding: 

• the changes to the incentive mechanism as a result of the commercial negotiations between the 
Alliance contractors and ACTEW 

• the incentives to revise the TOC during construction. 

In addition to the comments from ACTEW, the Commission was provided with comments 
informally regarding two elements of the discussion on this topic included in the draft report. 
These issues arise from the tender processes associated with the establishment of the Alliance and 
the risks allowances included in the final TOC. 

4.1 Description of ECD alliance contract  

The Alliance for the delivery of the ECD is a contractual arrangement between ACTEW/the Board 
of ACTEW as the owner/client, GHD as the designer and Abigroup and John Holland as the 
constructors (both the designer and the constructors are referred to in this document as the Alliance 
contractors). The Alliance covers major water security projects, including the bulk water program 
covering the ECD project, the Murrumbidgee to Googong Transfer Project, and the Googong Dam 
Spillway project. However, each project has a separate TOC developed specifically for it. 

The TOC for the ECD project was set at $299 million in August 2009; this represents the most 
complete and final cost estimate for the ECD and has been established as the cost that all parties in 
the Alliance are managing toward. The Alliance contract states that the TOC for the ECD project 
may be altered only if there is a significant change to the scope of the project (as opposed to the 
design of the project) and only following significant governance rigour. Changes to the TOC 
require the sign-off of the Alliance Leadership Group (which includes two ACTEW and 
ActewAGL representatives and a representative of each Alliance contractor) and the Board of 
ACTEW. 
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4.2 Procurement process 

For any capital investment project there are a number of possible procurement or project delivery 
models. The choice of a procurement model is typically made under a value-for-money 
consideration assessed against the needs of the project and priorities of the key stakeholders, where 
stakeholders are typically limited to the final owners of the asset being procured. 

The Commission identified a number of procurement models that ACTEW had considered before 
its ultimate decision to select the alliance model of procurement. Each procurement methodology 
has its own strengths and weaknesses and the selection of one over another depends on the 
consideration of strengths and weaknesses against the project characteristics and objectives. 
Importantly, irrespective of the choice of procurement methodology, the focus throughout the 
procurement process should be on maximising the value for money that could be delivered from 
the project. To ensure that ACTEW maximised this value, the Commission considered: 

• the suitability of the alliance model to the project 

• the process by which ACTEW selected the alliance contracting model as its preferred 
procurement methodology 

• the degree to which there was adequate competitive tension in the process to select the 
Alliance contractors. 

Selection of the alliance contracting model 

Draft report 

Alliance contracts are an increasingly common means of public sector project delivery. While 
alliance contracting is commonly used to deliver infrastructure projects, it was appropriate for 
ACTEW to consider the various alternative procurement models against the needs of the project 
before ultimately selecting the alliance contract model. 

The Commission was satisfied that all the appropriate procurement options were considered, and 
that the appropriate people from ACTEW were involved in identifying and selecting the 
procurement model. From Halcrow’s report, the Commission was satisfied that ACTEW came to 
the selection process with a clear set of objectives and, consistent with good practice, used an 
independent party to evaluate the selected procurement models against those objectives. 
Ultimately, the alliance methodology was selected as presenting the most appropriate procurement 
methodology for the ECD project. 

Final decision 

The Commission is confident that, in selecting the alliance procurement methodology, ACTEW 
followed a robust process that considered the various alternatives for delivering the ECD project. 
The Commission considered the possible risks associated with the alliance model, but believes that 
the benefits outweigh the risks, particularly when appropriate steps are taken to manage the risks. 
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BOX 2 Alliance contractingan overview 

Projects delivered by alliance contracts make up one-third of the total value of public sector infrastructure 
projects currently delivered in Australia (DOTF 2009). As part of an ongoing review of procurement 
methodologies, the Victorian, Western Australian, New South Wales, and Queensland governments 
formed an Inter-Jurisdictional Alliancing Steering Committee to benchmark the use of alliancing in the 
public sector. A research study was undertaken and in October 2009 the Victorian Department of 
Treasury and Finance delivered a report titled In pursuit of additional value: a benchmarking study into 

alliancing in the Australian public sector (the Victorian Report). The study looked across 46 alliance 
contracts in various industries, including approximately 29 alliance contracts in the water industry. As 
part of the Victorian Report, it was noted that alliance contracts are most suited to delivering projects that 
have the following characteristics: 

• complexity, with factors that need to be managed collectively—these include complex stakeholder 
issues, complex external threats and opportunities, or unpredictable risks 

• tight timeframes 

• undefined output specifications 

• a high likelihood of changes to the scope of the project during design and construction 

• a need for the owner to be involved in delivery of the project. 

One of the strengths often claimed for alliance contracting is the certainty of the initial TOC compared to 
traditional procurement models. However, the Victorian Report found that rather than certainty, there was 
an increase in the target outturn cost (TOC) of approximately 5–10% during project delivery under 
alliance contracting, which raises doubts about the widespread perception of certainty of the initial TOC. 
Furthermore, the report found that savings on the TOC were negligible. (DOTF 2009, pp. xvi, 35) 

Competitive tension in the alliance process 

Draft report 

The importance of competitive tension throughout a procurement process cannot be overstated. 
Competitive tension is the primary driver of value-for-money outcomes in the procurement 
process. Alliance contracting is not always synonymous with competitive processes. Nevertheless 
there are two alternative methods of alliance contracting: 

• non-competitive (or ‘pure’) 

• competitive (or commercial). 

Typically, the competitive or commercial alliance contracting approach would be the preferred 
approach in terms of ensuring competitive tension. 

Halcrow undertook a review of the process used to establish the Alliance arrangements and 
identified that the Alliance was developed in a two-stage process, known as a progressive 
engagement design build, with the design consultant being appointed first and the construction 
contractor being appointed second. A competitive request for proposals process was used for to 
select both the design consultant and the construction consultant. As such, the Commission notes 
that ACTEW engaged in a form of competitive alliance contracting process. 

The tendering process for the Alliance contractors to the ECD project also consisted of a 
competitive process involving an industry briefing, followed by the submission of a proposal and a 
process of assessment and financial audit, and finally commercial closure. Halcrow (2010, p. 76) 
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advises that this process is consistent with the practice of adopted by similar agencies throughout 
Australia. 

Selection of alliance design partner 

For the design role, two proposals were received by ACTEW, with both proposals fully 
conforming to the conditions set out in the tender documents. The Commission’s consultant, 
Halcrow, advises that the fact that that there were only two tenderers to the design aspect of the 
project meant that there was limited scope to maintain ‘competitive tension’ throughout the 
remainder of the selection process for designers. Halcrow (2010, p. 77) notes, however, that the 
lack of competing participants was beyond the control of ACTEW, as the tender for the project 
occurred during, arguably, the height of the skills shortage in the design capability within the water 
industry. 

The Commission acknowledged that the tendering process for the project occurred at a time of 
considerable skills shortages in the market for these services. The Commission does not believe 
that the receipt of conforming tenders from only two designers is indicative of an uncompetitive 
market. The Commission finds comfort in the fact that there was some contestability in the process 
as no single designer was in a position to exert considerable market power. 

The Commission is therefore confident that, while at another time the tender process may have 
incurred more responses, given the market conditions at the time, the tender process was sufficient 
to ensure some competitive pressure. The Commission did not find any disadvantageous issues 
with the approach taken by ACTEW, notwithstanding the limited competitiveness in the design 
tendering process. 

Selection of alliance constructor partner 

For the construction role, four fully conforming proposals were received and evaluated by 
ACTEW. The construction partners were chosen in a selection process that involved the input of 
the preferred design participant. The Commission finds no issue with the fact that the designer was 
involved in the selection of the constructor and notes that this is typical practice in alliance 
contracting. 

Halcrow identified that there was restricted scope to maintain a competitive tender in the 
evaluation of the construction contractor. One of the five responses was not considered beyond the 
initial response stage as no matching technical proposal was submitted by this tenderer. During the 
evaluation process, two of the four remaining responses were eliminated from the evaluation due 
to low scores and a failure to agree on contractual conditions. Similar processes, as outlined for 
designers, were followed to ensure that competitive tension remains in the process. 

Halcrow reported that it was informed by ACTEW that competitive tension was maintained 
throughout the tendering process for both designer and constructor, with pricing becoming 
progressively keener as the process progressed. The competitive tension was maintained partly 
through a detailed and independent commercial and financial audit of the participants. The audit 
assessed and challenged cost rates, margins and billing procedures to facilitate a value-for-money 
outcome. The Commission finds this to be consistent with good practice and reduces the concern 
that there is potentially an imbalance between the Alliance contractors and the owner. Overall, 
Halcrow was satisfied that the process followed was competitive and that competitive tension 
remained within the evaluation process. 
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Final decision 

The Commission is satisfied that the process followed by ACTEW represented a thorough and 
complete process that included: 

• the identification of appropriate procurement methodologies 

• the engagement of an independent party to assist in the selection of an appropriate 
methodology 

• an assessment of the alliance contracting methodology that aligned the characteristics of the 
procurement model with those of the ECD project 

• a competitive alliance contracting process that included the progressive engagement design 
and build process, with the design consultant being appointed first and the construction 
contractor being appointed second 

• a competitive tender process to select both the design and construction consultants. 

The Commission is satisfied that this aspect of the project was well thought through and planned to 
ensure that the ECD project would represent a value-for-money outcome. 

4.3 Preparation of target outturn cost 

Having selected the Alliance contractors, ACTEW and the contractors commenced the preparatory 
work to establish a TOC. The process of developing a TOC for an alliance-delivered project 
typically involves the alliance partners working together during the design phase (that is, before 
construction begins) to compile a sophisticated and robust cost estimate for the delivery of the 
project. The alliance process includes early contractor involvement to assist in developing cost-
effective designs, value management workshops to further refine designs (and hence costs), and 
other construction details. Halcrow noted that the process followed by the Alliance for the 
development of the TOC for the ECD project was consistent with normal industry practice. 

The Commission’s draft report looked at two elements of the TOC development: 

• the degree to which risk was included in the TOC estimate, including any risks associated with 
events outside the control of ACTEW such as native title claims 

• the robustness of the TOC. 

In addition, the Commission looked at the process for amending the TOC as well as the likelihood 
that the TOC would be revised. Each aspect of the development of the TOC is now considered. 

Analysis of risk assessments 

Included in the TOC is an allowance for risk. Risk allowances are included in most construction 
contracts as a mechanism for sharing the potential risk for costs to differ from what was expected 
at the time the estimates were prepared. As costs can potentially move both positively and 
negatively, it is important that any risk allowances take account of both potential outcomes and 
assign the benefits and costs of these movements between the various contracting parties. 

Draft report 

The Commission noted that an important element of alliance contracts is the ability to share risks 
between the various alliance participants. As in all procurement processes, it is important to ensure 
that these risks are adequately identified and appropriately allocated between the contract partners. 
The Commission noted that all construction processes embed a degree of riskiness between the 
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designer, the construction contractors and the owner. Ultimately, while estimates can be made, the 
true risks and costs of the project are unknown until project completion. Therefore, it is desirable 
that these risks are not incorrectly estimated or allocated inefficiently between the parties. 

The Commission noted that one of the strengths of the alliance model of contracting over other 
procurement models is the participation of the project construction and design team at an early 
stage of the project. This helps to ensure that the project partners are well informed and, in theory, 
limits the likelihood that costs are later found to be higher than initially estimated (that is, it 
reduces the risk associated with the project). As noted by Halcrow (2010, p. 78), this process, 
which includes the involvement of contractors, assists in the development of cost-effective designs 
and facilitates value management workshops to help to further refine these designs, further 
increasing the cost-effectiveness of the designs. 

The Commission noted that, in addition to the value-for-money workshops, ACTEW and its 
Alliance contractors participated in a series of risk and opportunity workshops as part of the 
development of the final TOC. During these risk and opportunity workshops, each cost item was 
allocated a probability as to whether the expected cost of delivery would be lower (opportunity) or 
higher (risk) than the costs used in the TOC estimate. 

The risk and opportunity workshops were attended by representatives of the designer, the 
constructor and ACTEW. In developing the level of risk allocation (contingency) during the risk 
and opportunity workshops, the predicted variability of each deliverable was analysed. The 
permutations of these various results were subsequently modelled and allocated to the Alliance 
partners using predictive modelling, forecasting and Monte Carlo simulation. The Commission has 
studied the details of the arrangements for risk allocation adopted by the Alliance and is 
comfortable that these arrangements are appropriate, on the assumption that the risks to be 
included in the simulation were adequately identified in the first place. 

Submissions received 

The Commission received one formal submission on the risks included in the TOC and one 
informal submission. The formal submission was made by Shane Mortimer, a Ngambri elder, who 
did not agree with the Commission’s draft finding that ACTEW and the Alliance contractors had 
undertaken a detailed review and allocation of the risks associated with the ECD project. 
Effectively, Mr Mortimer stated that the risk assessment was inadequate as the project, in his 
opinion, had acted unlawfully by ignoring the existing legal common law native title rights of the 
Aboriginal peoples of the ACT. 

The informal submission suggested that there appeared to be an inconsistency between the 
comments made in the technical appendix of the Halcrow report and those in the body of the 
Halcrow report regarding the risk allowance for the rate of placement for the roller compacted 
concrete (RCC). 

Discussion  

In terms of the Commission’s deliberations on the issues associated with native title, it is important 
to note that at this stage there has not been a formal lodgement of a native title claim over any part 
of the Cotter catchment. Further, the Commission notes that ACTEW has conformed with 
legislative and regulatory processes to ensure that necessary development applications and 
planning requirements associated with the ECD have been met. As part of this process, ACTEW 
undertook a detailed study of the cultural heritage of the area. 
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As part of the study, ACTEW engaged with three of the four local Aboriginal organisations 
recognised by the Chief Minister as representative Aboriginal organisations (RAOs) as defined 
under the ACT Heritage Act 2004. The ACT Planning and Land Authority found that there were 
no significant issues to warrant the rejection of the development applications brought forward by 
ACTEW relating to the ECD project. The approval process by ACTPLA includes consideration of 
any native land title claims. Therefore, the Commission continues to find that there are no major 
risks at present regarding native title issues. 

The Commission received an informal comment on the risk allowances contained in the draft 
report against those included in the report by Halcrow. Within Halcrow’s report there is reference 
to the risks associated with some of the cost elements included in the TOC. The allowances 
identified the worst-case outcomes for these cost items rather than the risk allowances included in 
the final TOC. The worst-case RCC placement risk was quantified at 60%, however, and was 
included in the Monte Carlo simulation of risks, which is consistent with the approach outlined on 
pages 50–52 of the Commission’s draft report.  

In addition to the placement rate of the RCC, Halcrow also noted a 25% risk factor associated with 
the unit rate for RCC. The 25% factor represents the contingency factor for the quantity of RCC. 
While it was not specifically identified in the Monte Carlo analysis results, it was identified in the 
Risk and Opportunity Monte Carlo Analysis Meeting Minutes for 24 July 2009. It was not 
included in the total risk calculated for the project, but it was seen as a risk to the project that 
would be borne within the Alliance without a specific allowance for increases in the overall unit 
cost of RCC. However, the risk allowance for the placement rate of RCC effectively embeds a 
degree of risk associated with the risk associated with the underlying unit rate of RCC. 

Final decision 

The level of risk allocation calculated from the Monte Carlo simulation and adopted by the 
Alliance represents approximately 9% of total direct costs18

Robustness of target outturn cost 

 of the TOC. Halcrow notes that for a 
project of similar complexity and level of detailed design, the risk allocation could reasonably be 
expected to be in the order of 15% to 20%. The Commission notes that the approach adopted by 
the Alliance partners results in a smaller than usual amount of risk being borne by the ACT 
consumer, with most of the risk being transferred to the Alliance contractors. The Commission 
expects that this provides an incentive to the Alliance contractors to manage risk carefully in order 
to minimise the impact of costs increases. This is likely to result in a better value-for-money 
outcome for ACT consumers. 

Draft report 

With the assistance of its technical consultants, Halcrow, the Commission analysed the 
development of the TOC and considered that, on the basis of the design work, the TOC is a robust 
estimate of the costs that are likely to be incurred by ACTEW in the delivery of the ECD project. 
The cost estimates underpinning the TOC were developed using competitive tender responses from 
subcontractors and include allowances for the various direct costs, excluding ACTEW’s costs, 
likely to be incurred while building the ECD. Halcrow noted that the risk allowance to be borne by 
ACT consumers and included in the TOC is less than could reasonably be expected from projects 
of similar complexity, suggesting that the risk allowance included in the TOC represents a value-
for-money outcome for the ACT consumer. The Commission was satisfied that the TOC was 
developed in a competitive environment and represents a robust cost estimate for the ECD project. 

                                                      
18 Not including any allowance for contractor margins, cost escalations or ACTEW’s costs. 
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Discussion of target outturn cost development 

As part of the finalisation of this report, the Commission’s attention was drawn to the potential use 
of list pricing in the development of the TOC estimate. List pricing is the price generally used by 
subcontractors to provide a quote on a project without necessarily knowing the full scope of the 
project on which they are bidding. The use of list pricing in the development of the TOC has the 
potential to increase the overall TOC estimate, primarily for two reasons: 

• the business quoting on the project is under limited competitive pressure to reveal its true costs 

• as the scope of the project is not necessarily defined, the business quoting is unable to fully 
predict the economies that may be available on the project and that may allow for price 
reductions against the standard list price. 

While this has the potential to result in higher cost elements for inclusion in the TOC, there are 
some factors that limit the ability of subcontractors to provide a list price which is not reflective of 
their underlying costs and is thus a competitive price. These factors stem from the ability of the 
Alliance contractors to aggregate large work packages when seeking cost estimates, thus forcing 
subcontractors to assume that all requests for quotation are fully competitive. In addition, it is 
unlikely that the project scope would be completely unknown to the subcontractors. This combined 
with the potential competitive nature of all request of quotations that a subcontractor is likely to 
receive from large contractors, is likely to lead to pricing that encourages a competitive response. 

The Commission notes that the Alliance contractors also undertook a tender process to elicit 
quotes from subcontractors to establish the TOC. If the quotes that were received were deemed to 
be too high or to be not good value, the Alliance requested further information or a revision to the 
quote to demonstrate value. This process has been strengthened in the Alliance contracting regime 
by the use of a review process conducted by an independent estimator responsible for holding the 
Alliance contractors to account regarding the bids that were accepted. Halcrow has reported that 
the Alliance will call for final quotes for the works to be subcontracted, adding additional 
competitive tension to the development of the AOC. 

Final decision 

The Commission notes that the final tendering of works to subcontractors has the potential to 
result in variations on the estimates included in the TOC. Importantly, the process by which any 
potential cost savings from the increased competitive tension of this final tendering process will be 
passed to consumers needs to be clearly understood and appropriately determined. At the same 
time, it is possible that costs for the project may increase, particularly as the complexity of the 
project is further specified during the completion of the design work. The process by which the 
risk of potential cost movements has been allocated between the parties is outlined above. 
Notwithstanding that a risk allocation process has been agreed, the Commission notes that the risk 
allowances for this project are relatively low, suggesting that ACT consumers are relatively 
insulated from any potential increases in the cost as the project proceeds. At the same time, any 
cost savings achieved will be passed on to ACT consumers consistent with the terms of the 
incentive mechanism discussed in section 4.4. 

Process for amending target outturn cost 

Once the TOC is established, it effectively serves as the budget for the project, with any cost 
underruns or overruns being managed from within the Alliance. To ensure that these parties 
actively manage the costs, the alliance contracting model, and indeed all procurement models, 
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incorporates a pain-share/gain-share incentive mechanism, which provides an incentive for parties 
to at the very least achieve the TOC and potentially to better the TOC. 

Over the duration of an alliance contract, unforeseen changes in the scope and costs of the project 
could give rise to the TOC being updated and revised to reflect the actual costs of the project. 
There is also an incentive in any alliance arrangements for the alliance contractors to revise a TOC 
if there were errors in the initial cost estimate prepared by these contractors or if there is a change 
in the scope of the project. Therefore, changes in the TOC estimates will be of particular interest 
where cost increases, of whatever type, result in significant pain for the alliance contractors. In 
these circumstances, this pain is incurred by the alliance contractors when the AOC19

Draft report 

 of the project 
is somewhat higher than the TOC. 

The Commission noted the importance of the process by which the TOC for the ECD can be 
amended to ensure that the potential for revisions to the TOC is limited to actual scope changes 
rather than cost increases, which should in this instance be borne by the Alliance contractors. 
Further, the Commission wanted to be satisfied that there are appropriate controls in place to 
ensure that cost overruns and scope changes will be treated appropriately, so that ACT consumers 
do not bear an unacceptable proportion of the cost overrun risk, which should be within the control 
of the Alliance participants. 

Halcrow has described in its report the process by which the TOC could potentially be amended: 

The definition of a Scope Change in accordance with the PAA’s Clause: 1.1—Definitions is as 
follows:  

‘Scope Change means: 

(a) a change that has a significant impact on:  

the extent and nature of the Works as described in the Program Brief or applicable Project 
Brief or as otherwise required by this Agreement; and  

the AOC or the ability to meet a Target Date or KPIs: or  

(b) an event which the Alliance is unable to avoid, remedy or abate and which has a 
significant impact on the ability to meet a Target date; or  

(c) any other event which is stated in this Agreement to be a Scope Change.’  

Accordingly, a design change could be defined as a change to the design that may or may not affect the 
resultant construction methodology, etc. but that does not change the ‘extent and nature of the Works as 
described in the Program Brief or applicable Project Brief’. Design changes could result, in a minor 
way, in increases or decreases to the AOC during the course of the project. (Halcrow 2010, p. 85) 

Halcrow notes that design change refers to a change to the design of the project that may or may 
not affect the resultant construction methodology. Design changes may alter the AOC but may not 
create cause for an adjustment of the TOC. As noted by Halcrow: 

Design changes could result, in a minor way, in increases or decreases to the AOC during the 
course of the project. (2010, p. 86) 

Submissions  

In ACTEW’s response to the Commission, it stated that there is no incentive for an upward 
revision of the TOC should costs be found to be above those assumed in the agreed TOC. ACTEW 
noted that the project alliance agreement defines that a scope change is the only mechanism by 
which the TOC can be changed. 

                                                      
19 The AOC is the actual direct costs associated with Alliance exclusive of ACTEW’s owner costs. 
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Discussion 

The Commission notes the Alliance contract includes a specific process for amending the TOC. 
However, irrespective of the contract clauses included in the Alliance, the Commission’s 
comments in the draft report related to the incentive of each partner under a particular set of 
circumstances. These incentives, as well as the commercial relationships codified by the Alliance 
contract, will ultimately be tested as costs are revealed. While the contractual arrangements may 
limit the ability to revise the TOC, the incentives will remain the same. 

Final decision 

In considering the mechanism for revisions to the TOC estimate, Halcrow (2010, p. 86) was 
satisfied that: 

• The contract sufficiently allows for design changes and scope changes, the latter requiring 
significant rigour. 

• ACTEW has in place a design change procedure to be followed by the Alliance for this 
project. 

• The Alliance has successfully followed this process for its other projects. 

Halcrow concluded that, while there are processes in place to implement design changes that will 
alter the AOC during project delivery, the Alliance contract is written in such a way that the TOC 
will not be altered except for significant changes to the scope of the project and only following 
significant governance rigour. 

The Commission finds that the Alliance contract includes the necessary commercial arrangements 
to ensure that the TOC will not be revised without considerable project governance. As part of this 
governance it will be important for ACTEW to consider the incentives each member of the 
Alliance is facing. 

The Commission expects that ACTEW will be vigilant in ensuring that any scope change and 
consequent TOC change represent value for money to the ACT consumer. The Alliance 
arrangements do not of themselves ensure that ACTEW will achieve best management practices. 
This will require a clear commitment by ACTEW to a vigilant approach to any potential claims for 
scope changes, which could readily escalate into significant cost changes beyond the TOC now 
publicly released. 

4.4 Incentive mechanisms 

As part of the Commission’s draft report, the Alliance contract’s two primary incentive 
mechanisms were identified and discussed. These incentive mechanisms are: 

• the quality pool 

• the pain-share/gain-share mechanism. 

Quality pool 

Draft report 

To incentivise the Alliance contractors to deliver outstanding performance on non–direct cost 
related criteria, a ‘quality pool’ (a form of bonus fund) has been established. This quality pool has 
been ‘seed funded’ by ACTEW to less than 10% of total owner costs.20

                                                      
20 This cost is included in the $64 million of ACTEW’s owner costs. 

 Halcrow advised that the 
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establishment of a quality pool or performance incentive bonus pool is common practice in 
alliance frameworks/contracts and generally follows a consistent theme in its application. 

The quality pool is available to be paid to the Alliance contractors for outstanding performance as 
identified against a specific performance indictor (that is, not ‘business as usual’ performance). 
While it is not possible to say definitively that the quality pool will be sufficient to drive the 
necessary behaviours of the contractors, the quality pool is considered to give a strong stimulus to 
this desirable outcome. 

In this instance, the quality pool is available for outstanding performance by the Alliance 
contractors in a number of predetermined key result areas (KRAs). For each of the KRAs there are 
a number of key performance indicators (KPIs), which are scored and aggregated throughout the 
term of the Alliance to determine the ultimate share of the quality pool available to the Alliance 
partners. 

The Commission noted that for any alliance the selection of the KRAs and their relevant KPIs 
should vary from project to project and from client to client, depending on the critical factors 
associated with each project and client circumstance. Accordingly, comparison of KRAs and KPIs 
between projects is not readily possible as they should be unique to each project. Nevertheless, 
there does exist some commonality of KRAs and KPIs from alliance project to alliance project. 

For the Alliance, Halcrow (2010, p. 80) found, and the Commission accepted, that the KRAs and 
KPIs accord with industry practice and are sufficiently well defined. 

Final decision 

The Commission finds that the quality pool is an appropriate mechanism to ensure that there is 
equal incentive on the Alliance contractors across the construction process to ensure that the ECD 
is built to appropriate standard, within an appropriate time period, and with the necessary safety 
and environmental standards being observed. 

Pain-share and gain-share mechanism 

The Alliance employs a pain-share/gain-share cost incentive mechanism that is designed to 
incentivise all Alliance partners to complete the project for less than average costs (that is, lower 
than the final TOC). Under the TOC, the final construction cost estimate has been set at a specified 
level and the project management fee has been added to arrive at the final TOC estimate of 
$299 million. The pain-share/gain-share mechanism effectively places the project management 
fees of the contractors at risk, providing opportunities for the Alliance contractors to increase their 
fees if they are able to better the TOC, while reducing these fees if the project is delivered at a cost 
above the TOC. 

Draft report 

The Commission noted that the mechanism to incentivise cost underruns and to disincentivise cost 
overruns, as originally included in the BWA, was amended as part of the final negotiation of the 
TOC and in particular the reduction of the initial TOC estimate of $310.9 million by $11.9 million 
to $299 million. The amended gain-share/pain-share regime is therefore as follows:  

• Should the AOC be less than a defined minimum amount that is the direct cost of the TOC less 
$10.4 million, all of the first $10.4 million of cost saving plus 50% of the difference between 
the AOC and the defined minimum amount will be paid to the Alliance contractors (the 
designer and the constructor) up to a cap determined by the quantum of the project fee at risk 
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by the Alliance contractors. ACTEW will in effect forgo the initial cost saving of 
$10.4 million but would benefit from 50% of the cost saving for an AOC less than the defined 
minimum. 

• Should the AOC be less than the TOC but more than the defined minimum, all of the cost 
saving will be paid to the Alliance contractors (the designer and the constructor). ACTEW will 
in effect forgo benefits of any cost saving between the TOC and the AOC. 

• Should the AOC be equal to the TOC, the Alliance contractors (the designer and the 
constructor) will get zero gain-share/pain-share. 

• Should the AOC be more than the direct cost of the TOC but less than the defined maximum, 
the Alliance contractors (the designer and the constructor) will suffer no pain share (that is, 
they will not have to pay any additional amount for the cost overrun). ACTEW will have to 
pay 100% of the cost overrun to the defined maximum, up to an additional $13.4 million. 

• Should the AOC be more than the TOC and more than the defined maximum, the Alliance 
contractors (the designer and the constructor) will have to pay 50% of the cost overrun greater 
than the defined maximum. ACTEW will have to pay 100% of the cost overrun to the defined 
maximum and then 50% of the cost overrun value thereafter. 

The incentive mechanism provides for a floor and ceiling on the TOC estimate that effectively 
limits the Alliance contractors’ exposure to the pain-share mechanism, while giving them first 
access to the gain-share mechanism. This outcome was generated only after ACTEW had extracted 
a $1.5 million reduction in the project fees and a $5.2 million reduction in the TOC, a $6.7 million 
saving on the initial TOC estimate. 

At the Commission’s direction, Halcrow examined the gain-share/pain-share arrangement in some 
detail. Based on this review, Halcrow commented that while it was familiar with the gain-
share/pain-share mechanism originally described in the BWA, it did not have experience with the 
amended mechanism, which included a floor and ceiling on any increases or decreases in the TOC. 

Final decision 

The Commission notes that the incentive to bring the project in beneath the construction cost is 
heightened by the amended gain-share/pain-share arrangements. At the same time, the incentive 
for the Alliance contractors to contain costs once the target is, or is likely to be, reached is 
significantly reduced until the project costs increases by some 5.3% to the defined maximum. 

The Commission finds that the impact of the incentive mechanism is to limit the exposure of the 
Alliance contractors to increases in the cost estimate while at the same time increasing their 
potential for gain through the savings made in delivering the project. The Commission notes that 
the incentive mechanism was amended in part because of the commercial decision taken by the 
Alliance partners to reduce the TOC from $310.9 million to less than $300 million. This reduction 
represented a value-for-money outcome to ACT consumers arising from the $6.7 million cost 
reduction on what would otherwise have been achieved if the TOC was agreed at the initial 
estimate of $310.9 million and retained the original incentive mechanism. 

While at no stage is the ACT consumer worse off under the revised TOC and incentive mechanism 
compared with the initial TOC estimate, there are different incentives on the parties as a result of 
the changed mechanism. On balance, the Commission notes that the revised gain-share/pain-share 
arrangement transfers the risks associated with the project back onto ACTEW to control costs over 
the agreed TOC, as the incentive mechanism does not reduce the project fee generated by the 
Alliance contractors until the project costs have increased by 5.3%. However, when compared to 
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the initial TOC, the Commission notes that ACTEW’s customers are better off under the revised 
TOC and incentive mechanism. 





 

ICRC  Final Report — Enlarged Cotter Dam Water Security Project — 49 

 

5 Costing of the enlarged Cotter Dam 
project 

The Commission’s draft report looked at the various cost estimates of the ECD project since 2005. 
The Commission specifically addressed these cost estimates and, where possible, compared these 
estimates to understand the differences between them. Importantly the Commission considered the 
impact that these cost estimates may have had on the decision to proceed with the ECD project. 

5.1 Cost estimates for the ECD project 

Draft report 

The Commission outlined the three important cost estimates that were considered: 

• the $120 million estimate presented in the 2005 Future Water Options paper  

• the $145 million estimate presented in the 2007 Future Water Options paper 

• the $363 million estimate announced in August 2009, which includes owner costs of 
$64 million and a final TOC of $299 million from the BWA. 

The Commission noted that the difference between the 2007 and 2009 estimates is a key 
consideration of this investigation. This represents a cost differential of $218 million. However, it 
acknowledged that, at the time of the 2007 Future Water Options paper, ACTEW repeatedly stated 
that there was a contingency of approximately 30% on its $145 million estimate. Once this 
contingency is included, the $145 million estimate increases to approximately $174.5 million. 
Therefore, the difference between this estimate and the final costs estimate for the dam is an 
increase of 93%. 

Each of the cost estimates that have been prepared and presented was based on a set of cost 
assumptions made at the time and with the assistance of external consultants: 

• a $120 million estimate completed in 2005 by GHD, which included a contingency of 30%. 
This cost estimate was used by the CIE in an assessment of the various water supply options 
available to ACTEW. The GHD cost estimate was based on a preliminary desktop review. In 
considering other water supply options, the CIE calculated an NEB of $204 million for the 
ECD option at this estimated cost using the worst-case 2030 CSIRO rainfall modelling. 

• a $145 million estimate completed in 2007 by GHD and reviewed by Rider Levett Bucknall 
(ACTEW 2007a) and Halcrow (2008). GHD updated its 2005 estimate for changes in cost 
factors and included a contingency of 30%. This cost estimate included $25 million for pipes, 
pumping station development and miscellaneous works, all of which have been excluded from 
subsequent estimates of the ECD costs and predominantly included as bushfire recovery 
projects. ACTEW calculated an NEB of $400 million using the worst-case 2030 CSIRO 
rainfall projection modelling. This project cost and NEB estimate was used in the project 
approval process. 

• a $363 million estimate completed in 2009 as part of the BWA TOC process on the basis of a 
detailed design and competitive tender process. This estimate includes a TOC of 
approximately $299 million, including a contingency of 9%, and ACTEW costs of 
$64 million. No NEB of the project that includes this revised cost estimate has been made 



 

50 — Final Report — Enlarged Cotter Dam Water Security Project ICRC 

 

available to the Commission, although ACTEW has stated that the project continues to 
generate a positive NEB for costs to at least $400 million. 

Submissions received 

In response to the draft report, ACTEW has stated that it did not agree with the Commission’s 
comments that no NEB had been completed against this revised $363 million cost estimate. 
Rather, it considers that the ECD project was economically viable at the current proposed cost and 
for costs to at least $400 million. 

Discussion 

In terms of the NEB, the Commission has been provided with the information regarding the 
viability of the ECD up to a project cost of $400 million and has provided considerable comment 
on this analysis in chapter 3. 

Final decision 

The Commission has considered the final $363 million cost estimate and the NEB assessments 
against this cost estimate in some detail in chapter 3. 

5.2 Target outturn cost estimate 

Draft report 

As discussed in chapter 4, the process for developing the TOC was thorough and consistent with 
normal commercial practice when establishing an alliance. The final TOC estimate provided by the 
BWA and accepted by ACTEW was established over a 15-month period from May 2008 to 
August 2009. Both ACTEW and the BWA have undertaken considerable reviews, both internally 
and externally, of the TOC estimate. 

In its role as independent estimator, Project Support could identify only limited cost differential 
(Deloitte 2009, Appendix Project Support) through its ‘point of difference’ estimates against a 
total direct cost21

Halcrow advised the Commission that it is satisfied with the approach taken by ACTEW to engage 
an independent estimator. Further, Halcrow noted that in terms of the direct and indirect costs 
there was no difference between Project Support’s estimates and the TOC estimates; the key points 
of difference were in the more subjective areas of the estimation such as risk and escalation factors 
(Halcrow 2010, p. 92). 

 of the project. This amounts to approximately 2.2% of the project cost. In the 
experience of Project Support, a tolerance of +/–2.5% is within the realistic range of accuracy. 

In terms of the internal reviews undertaken by ACTEW and the BWA, Halcrow (2010, p. 69) 
found that the value-for-money workshops and the corresponding value-for-money outcomes 
reports contributed to ensuring that value management was a focus throughout the development of 
the TOC. 

Halcrow made no comment about the use of challenge panels; however, the Commission 
considered that they provide a degree of comfort that each element of the design and construction 
methodology was continually reviewed to ensure the least cost or most efficient approach was 
taken by the BWA. 

                                                      
21 Direct costs represent the non–risk adjusted costs of the project—see the risk discussion in section 5.3.1. 
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In its draft report, the Commission noted that, as part of its review of the development of the TOC 
estimate, Deloitte commented: 

It is not apparent that the non owner partners of the Alliance had a strong value for money focus 
during the development of the design and TOC estimate. (2009, p. 7) 

This observation was of concern to the Commission. If there were limited cost pressures, or a 
limited value-for-money focus by the Alliance contractors, there is the potential for the TOC to 
have been overestimated. At the same time, the Commission noted the results of the reviews 
undertaken by Project Support and more recently by Halcrow. The outcomes of these two reviews 
suggest to the Commission that, while there may be some opportunities to further refine the 
individual cost estimates, the TOC as a whole represents a robust estimate of costs. 

In support of this view, the Commission notes that Project Support’s review of all project estimates 
found that there were only limited points of difference between the original TOC estimate of 
$310.9 million and its independent assessment of costs. Since the undertaking of Project Support’s 
review, the Alliance has negotiated to reduce the TOC from its original estimate by approximately 
$11.9 million. Any point of difference between Project Support’s estimate and the revised TOC 
estimate is now positive, meaning that the final agreed TOC is now lower than the cost supported 
by Project Support’s assessment. Furthermore, Halcrow’s review of the efficiency of the 
$363 million cost estimate for the ECD project found that the process used to develop this estimate 
is based on a developed, detailed, comprehensive, robust review of design and construction 
methodologies and cost estimates (Halcrow 2010, p. 92). 

Submissions received 

The Commission did not receive any formal submission on the 2009 estimate of costs. However, it 
received an informal comment suggesting that the cost estimate did not reflect the outcomes of a 
fully competitive process. 

Discussion 

Concern has been expressed that the approach undertaken by ACTEW and the Alliance contractors 
to develop the TOC was not a competitive tender process. In particular, there was some concern 
over the use of list pricing in the build-up of the TOC estimate. 

The process of building the TOC estimate is described by Halcrow in the following terms: 

Following the establishment of the Bulk Water Alliance in early 2008, a detailed work breakdown 
of the ECD project was established with significant time undertaken to quantify the work to be 
done. A tendering process was then undertaken with sub-contractors to develop cost estimates for 
the range of works involved in the ECD project. These costs were then used in the development and 
preparation of the Target Outturn Cost (TOC) for the ECD project. To ensure the costs tendered by 
sub-contractors were appropriate, sub-contractors were interrogated by ECD project managers to 
ensure the work could be delivered to the quality and quantity required by the Bulk Water Alliance. 
Sub-contractors were also asked by the Bulk Water Alliance if the tendered price incorporated the 
requirements of the Alliance; if the sub-contractor indicated that the costs did not reflect the 
requirements of the Bulk Water Alliance they were asked to re-submit their tender. 

The Commission sought comment from Halcrow on the use of list pricing. Halcrow advised that, 
as described in its report, the development of the TOC was a combination of ground-up estimation 
of costs by the Alliance, where the Alliance contractors would undertake the work and obtain 
quotes from subcontractors. From the information received by Halcrow, where the quotes received 
as a result of the tender process were not deemed to be good value, the Alliance requested further 
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information or a revision to the quote to demonstrate value. Halcrow noted that it is intended that 
the Alliance will again call for quotes for the works to be subcontracted, giving some additional 
competitive tension to the development of the final cost or AOC. 

Through this tendering and finalisation of costs, which will ultimately determine the AOC, 
Halcrow noted that the Bulk Water Alliance expects final tendered prices for the work packages to 
vary around the estimates included in the TOC estimate of $299 million. For example, where 
machinery is to be imported or work packages are dependent on exchange rates, there is an 
expectation that prices may move in response to changes in the exchange rate between the TOC 
and the time the item is delivered. Where the scope and definition of work packages was relatively 
less developed in August 2009, there is a known risk that prices, which ultimately will determine 
the AOC, may increase compared to the cost estimated in the TOC. However, the TOC continues 
to set the project budget and all outcomes in terms of the AOC will be measured against the agreed 
TOC of $299 million. 

Final decision 

The Commission remains confident that, given the time that was available to develop the TOC, it 
represents a significant improvement on the initial $145 million estimate. 

The Commission notes that, now the TOC has been agreed, there is considerable alignment of the 
incentives between the Alliance contractors and ACTEW. Both now face considerable incentives 
to bring the final cost of the project in below the TOC. While the Commission notes that there will 
be some movement across all elements of the TOC, it does not believe that the process followed by 
the Alliance partner to develop the TOC was flawed. The incentives within the Alliance will 
ultimately share any potential reductions in the costs with ACT consumers. 

5.3 Comparison of estimates 

The apparent cost increases over the period from 2005, particularly in the cost estimates that were 
publicly available, have been a matter of some concern within the community. 

Reviews of the $145 million cost estimate 

Draft report  

The Commission noted that a key decision to proceed with the ECD was taken as part of the 2007 
review of water security in the ACT. Within the context of the decision to proceed with the dam 
the following documents noted the cost of the dam at $145 million: 

• the Future Water Options paper 

• the Recommendations to Government paper 

• the Water Taskforce report 

• the Commission’s own 2008 pricing decision. 

The Commission noted that there was considerable public concern about the cost increase from the 
$145 million included in the 2007 Future Water Options paper to the final cost of $363 million. 
The Commission noted that the $145 million was a preliminary estimate, and has subsequently 
been found to significantly understate the cost. In 2007, the ACT Treasury was so concerned about 
the preliminary nature of the $145 million estimate that it undertook sensitivity analysis on the 
NEB using the much higher 30% contingency factor in the cost estimates (Water Security 
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Taskforce, 2007, pp. 59-60). The Commission itself recognised that there was the potential for 
additional costs. In its 2008 Price Determination for Water and Wastewater Services, it 
acknowledged that the capital costs for the ECD could prove to be up to 30% higher once the 
development had been completed and all costs identified. 

In its draft report, the Commission suggested that the robustness of the 2007 estimate may have 
been overstated by ACTEW in its Recommendations to Government paper, which included the 
following statement: 

The cost of the dam was estimated in 2005 and again, by two consultants, in 2007. The 2007 cost 
estimate is approximately $119 million for the dam and associated works. Allowances of $4 million 
have been made for clearing and site preparation, $2 million for pipelines, $15 million for the pump 
station and $5 million for miscellaneous works, giving a total cost of approximately $145 million. 
(ACTEW 2007c, p. 23) 

This statement by ACTEW suggested that the initial estimate was tested at least three times. 
However, in representing the figure to ACTEW, GHD (2007) clearly stated that the estimates were 
fit for preliminary budgeting only. This caveat was included by ACTEW (2007a, p. 7) in its review 
of the cost estimates completed in 2007. However, the 2007 cost estimates report also included an 
updated estimate by Rider Levett Bucknall of the GHD 2005 estimates.22

In a review of the dam costs for the Commission in 2008, Halcrow considered that the capital cost 
estimate was robust and that it allowed for the efficient implementation of the project. 

 These revised estimates 
were between 9% lower and 26% higher than the estimates originally prepared by GHD. The 9% 
reduction applied to the dam extension design ultimately selected by ACTEW. Given this revised 
estimate was lower than the original estimate, the Commission noted that it was perhaps 
understandable that ACTEW would have exhibited confidence in the original estimate provided by 
GHD, despite comments by GHD that the estimate was preliminary. 

Rather than recalculating the cost estimate, Halcrow at that time undertook a review of the process 
of arriving at the $145 million estimate. Halcrow concluded that the process used was sufficient to 
determine the least-cost alternative for the ECD. This was consistent with the requirements of the 
Commission to make an assessment at that time on the prudence and efficiency of the proposed 
investment for purposes of rolling the cost into the regulated asset base and subsequently the price 
path. 

Final decision 

In re-examining the estimates undertaken in 2005 and 2007 by GHD, Halcrow (2010, Appendix D, 
p. D-12) observed that it was unlikely that sufficient site investigation had been conducted as a 
prelude to either the 2005 or 2007 cost reviews. Halcrow reported that it was common for ‘at least 
limited site investigations’ to be completed as part of a feasibility study. It is therefore likely that 
GHD’s review was not a feasibility study; rather, it should be viewed as an options review that 
subsequently warranted an additional and more detailed costing study. In this circumstance, 
Halcrow (2010, p. 92) concluded that while the GHD study was sufficient for comparative costing 
purposes, it was not suitable for use in making a final recommendation on the best option to meet 
the ACT’s water needs. 

As part of the public hearing process, ACTEW acknowledged that the initial cost estimate for the 
dam of $145 million is problematic, particularly in light of the final cost estimate of $363 million. 
The Commission does not consider that the estimate represented an attempt by ACTEW to mislead 

                                                      
22 Rider Levett Bucknall was one of the consultants referred to by ACTEW that reviewed the cost of the dam. 
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the policy debate. At the same time, the limitations of the estimate and the impact it has had on the 
decision to proceed with the ECD project cannot be understated as the Commission has found that 
the inclusion of costs that should have been anticipated by ACTEW could have potentially 
changed the recommendations on the preferred water security option provided to government in 
2007. 

5.4 Limitations of the 2007 estimate 

As part of this review, the Commission has identified the following limitations within the 2007 
estimate: 

• uplift factors for like items—there have been considerable price variations in the cost items 
used in the costing model beyond normal inflationary pressures, which could not have been 
foreseen by GHD at the time the 2007 estimate was presented 

• exclusion of owner costs—the 2007 GHD estimate did not include any allowances for 
ACTEW costs  

• exclusion of contractor indirect costs and margins—the 2007 GHD estimate did not include an 
allowance for the total costs likely to be incurred by contractors. 

The Commission has considered each element below. 

Uplift factors for like items 

Draft report 

As part of its draft report, the Commission noted that in comparing the various cost estimates there 
are numerous cost items that have increased over time. Project Support has identified 
approximately $82 million worth of cost increases that are related purely to cost inflation since the 
2007 estimate. 

The Commission noted that cost increases due to factors that reflect market realities should not be 
seen as a shortcoming of the initial estimate as it is difficult to predict the impact that external 
drivers, such as a resources boom, would have on the costs of an individual project. In total, the 
costs of materials increased by 56.5% over the initial $145 million cost estimate (or 68% over the 
2007 estimated construction costs of $120 million). 

Final decision 

The Commission understands the various cost pressures faced across the Australian construction 
industry over the second half of the last decade. While the Commission would have preferred that 
the initial cost estimates included in the $145 million were more accurate, such costing is by nature 
an inherently imprecise exercise. Further, changes in scope and further refinement of design are 
likely to have an uplift impact on cost estimates that were embedded in the contingency allowance 
in 2007, albeit that this amount has been found to have been insufficient in this particular example. 
As these effects have increased the cost of all other options under consideration by ACTEW, it is 
unlikely that this impact would alter the performance of the ECD relative to the other water 
security project options considered as part of the 2007 Future Water Options review. 



 

ICRC  Final Report — Enlarged Cotter Dam Water Security Project — 55 

 

Exclusion of owner costs 

Draft report 

As part of the reconciliation between the final project cost of $363 million and the 2007 estimate 
of $145 million, Halcrow has identified $64 million worth of non-TOC costs, including: 

• costs for project inception, planning, preliminary design, approvals and the like 

• ACTEW’s costs as owner of the facility 

• fish studies and habitat protection costs 

• Cotter precinct mitigation works. 

Of these non-TOC costs, the Commission understands that $33.6 million of pre-TOC costs have 
already been spent by ACTEW (Deloitte 2009, Appendix Project Support, p. 8) in developing the 
project. As part of the 2007 estimate, ACTEW included approximately $25 million in cost 
allowances for the clearing and site preparation works, pipelines, pump stations, and miscellaneous 
expenses. Some of these costs have been incurred as parts of other projects (for example, bushfire 
recovery costs) while the clearing costs, perhaps surprisingly, have now been excluded from the 
capital costs of the project. The Commission noted that both pre-TOC costs and other non-TOC 
cost were not included in the 2007 estimate. 

Submissions received  

ACTEW did not provide a detailed submission on the elements that were excluded from the 2005 
and 2007 estimates. However, as part of the public hearing process ACTEW stated that the 
discussion on this issue in the draft report was accurate in its depiction of the cost estimates. The 
one formal comment that ACTEW has made regarding the cost estimates was that it was unaware 
of the likely pre-TOC costs before it made a decision to proceed with the project in 2007 and the 
decision to deliver the project through an alliance. 

Discussion 

The Commission considers that, given the quantum of the costs under consideration, it is an 
oversight on ACTEW’s part that it was unaware of $33.6 million of costs associated with the 
development of the ECD project to the point that the TOC could be finalised. It is perhaps 
surprising that certain owner costs were not recognised, at least in conceptual terms, in the 2007 
estimate of the ECD. The processes that then occurred after 2007 to develop the Alliance and 
determine the TOC involved extensive additional costs that have now been included in the final 
cost estimate. 

The Commission is concerned that ACTEW was unaware of these costs at the time the original 
recommendation was made to the government in 2007, as the inclusion of these costs is likely to 
have materially impacted the ordering of projects outlined in the 2007 Future Water Options 
review. 

In addition, the Commission notes that since the preparation of the 2007 estimate, ACTEW has 
further quantified its total costs at an additional $19.3 million, which will be spent as the ECD is 
constructed, in addition to the $11.2 million in costs associated with environmental programs, 
bringing the total owner costs incurred after the recommendation in 2007 was made to 
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$64.1 million23

Final decision 

, or 17.7%, of the total costs of the ECD project. Against the original cost estimate 
of $145 million, this is an increase of about 44%. 

The exclusion of ACTEW’s owner costs was a major omission in the 2007 Future Water Options 
paper. Had these costs been included it would have fundamentally altered the comparison of the 
various project options and could have resulted in another project being identified as the best 
individual option. While the cost of all other options has increased over time, it is important to 
note that these owner costs, which are not associated with the other projects, should have been 
identified as part of the capital costs associated with the ECD option in 2007. 

Exclusion of contractor indirect costs and margins  

In its reconciliation of the preliminary TOC with the $145 million estimate included in the Future 
Water Options paper, Project Support (Deloitte 2009, Appendix Project Support, p. 9) noted that 
contractor indirect costs and margins were excluded in the GHD estimate. Project Support noted 
neither GHD nor Rider Levett Bucknall made an allowance for contractors’ indirect costs and 
margins/fees. 

Draft report 

The Commission noted that these costs are now fully included in the TOC estimate and are clearly 
identified as such. It was unclear to the Commission why these costs were not included in the 
initial estimates prepared by GHD. The omission of these costs has further confused the 
comparison between the 2007 estimates and the latest total cost estimates. It also has important 
implications for the way in which the costs of the ECD were used in the 2007 NEB evaluation on 
which a recommendation to government was made at that time. 

The Commission noted that in the final TOC these contractor indirect costs and margins account 
for more than 20% of the total cost. Applying this overhead rate to the 2007 direct cost estimate of 
$120 million, the Commission notes that the exclusion of contractor costs notionally understated 
the 2007 estimate by more than $24 million. 

Final decision 

As with the exclusion of the owner costs, the failure to identify these costs materially understated 
the cost of the ECD option in the 2007 Future Water Options review. As with the inclusion of the 
owner costs, the inclusion of these costs is likely to have led to material change in the ordering of 
the project options under considered in the 2007 Future Water Options review and could have 
materially changed the recommendations subsequently provided to the ACT Government. 

Inclusion of owner costs and contractor margins in the 2007 cost estimate 

Draft report 

The Commission noted that, while some costs were excluded from the 2007 cost estimate, some of 
the costs included in the 2007 estimate are now included in separate projects being undertaken by 
ACTEW and not accounted for in the TOC. When comparing the 2007 estimate and the latest 
TOC estimate, it is important not only to consider the costs that should have been included in the 
2007 Future Water Options paper, but also to make an adjustment for the costs that have now been 
treated as being not associated with the ECD. Table 5.1 provides a summary of the differences 

                                                      
23 This includes the $33.6 million in pre-TOC development costs, the $11.2 million for environmental projects and the 
$19.3 million in additional costs. 
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between the 2007 cost estimate and the 2009 TOC estimate by including those costs that it would 
have been reasonable to expect to be included, or at the very least identified as potentially 
occurring, at the time the 2007 estimate was presented, and identifying those costs that have 
subsequently been reallocated to other cost centres. 

Table 5.1 Adjusted cost estimates comparison  

 2007 estimate What should have been 
included in the 2007 estimate 

August 2009 TOC estimate 

Direct costs $120 million $120 million $120 million (see adjustments 
below) 

Pumping costs $25 million Accounted for as part of water 
treatment works for bushfire 
recovery  

Accounted for as part of water 
treatment works for bushfire 
recovery 

Uplift and scope 
increases 

No allowance No allowance $82.1 million 

Owner costs No allowance $64 million $64 million 

Other costs   $108.8 million 

Contractor costs—
indirect and 
margins 

No allowance due contracting 
methodology not being finalised 

$24 million (20% of 120 million) Included in $108.8 million of 
other costs  

Direct cost items 
not included in 
GHD assessment 

No allowance No allowance Included in $108.8 million of 
other costs  

Escalation No allowance for 2012 No allowance for 2012 Included in $108.8 million of 
other costs  

Fatal Flaw analysis 30% potential variance identified 30% potential variance identified Included in TOC estimate 

Cost savings 
identified by value 
management studies 

No savings No savings –$11.9 million 

Total $145 million plus 30% $208 million plus 30% $363 million 
Sources: Commission estimates and Project Support. 

Table 5.1 provides a ‘like for like’ comparison between the 2007 and 2009 estimates. In its review 
of these cost differences, Deloitte (2009, p. 7) noted: 

The shortfalls in previous estimates can be primarily attributed to considerable increases in the rates 
and quantities used, changes to scope, increasing design costs and items not estimated (missing 
direct cost items as well as indirect costs and margins) [emphasis added]. Whilst some degree of 
scope growth would be expected, insufficient contingency existed within early estimates to absorb 
this. The missing elements are believed to now have been identified and included. However, their 
initial exclusion is a cause for concern. 

Allowing for the 30% contingency factor assumed in the 2007 estimates plus the addition of costs 
that were not accounted for in the 2007 estimate, the total cost of the ECD project would have 
been more than $270 million, whereas the total cost estimate announced in 2009 was $363 million, 
approximately a third more than the adjusted 2007 estimate. The primary reason for this difference 
is the uplift and scope increases that occurred between the preparation of the 2007 estimate and the 
2009 cost assessment. 
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Final decision 

The Commission notes that, since the 2007 recommendation on the ECD, ACTEW has invested in 
pumps at Cotter to facilitate flow of river extraction. When there is sufficient flow of river, these 
pumps are used to augment the supply by pumping water directly to the Stromlo treatment works. 
Therefore, the capital associated with these pumps has been correctly excluded from the ECD 
project. 

However, had the necessary cost items been included in the 2007 cost estimate, the 
recommendations made at that time could have been significantly different from those provided to 
government. It is important to note that the second-best option in the 2007 Future Water Options 
review was the Tantangara transfer project, which generated an NEB of $19 million less than the 
ECD. The inclusion of either contractor margins or ACTEW’s owner costs is likely to have 
impacted the rankings of the 2007 Future Water Options review. Further, the 2007 analysis 
conducted suggests that, while the ECD as a standalone project would lead to economic benefits, 
the inclusion of the ECD in the portfolio of water security projects actually reduces the economic 
returns available to the ACT community. Had the various cost exclusions been included in the 
analysis this observation would have been more apparent in 2007 with flow-on implications for the 
recommendations made at that time. 

The 2009 TOC is a robust and detailed cost build-up for the project. The Commission notes that 
there are now significant incentives in place to ensure that ECD project is delivered within this 
TOC. The Commission notes that the 2009 estimate of cost includes the various cost items that 
were not included in the 2007 estimate. 
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6 Prudence of ACTEW’s decision to 
proceed with the ECD 

Throughout the draft report, the Commission considered a number of factors relating to the work 
completed by ACTEW in arriving at its decision to proceed with the ECD project. However, it did 
not undertake a final assessment of whether the ECD was a prudent and efficient investment as 
required under the terms of reference for this study. This chapter will specifically address this 
question. 

6.1 Draft report 

In its draft report, the Commission considered that there was not an official statement from 
government of the required water security objective until March 2009. This meant that a clear 
definition of this standard was not in existence at the time the 2007 Future Water Options review 
was undertaken, the 2007 recommendations were provided to government, and the subsequent 
decision to proceed with the ECD was taken. 

The Commission noted that the water security program, which is built around the ECD, will, on 
the basis of ACTEW’s own analysis, result in the ACT facing water restrictions 1 year in every 
40 years, under the 2030 worst-case climate change scenario presented in the 2007 Future Water 
Options paper. Should the climate change scenario be more severe than the 2030 worst-case 
climate change scenario, the time in restrictions would be higher than 1 year in 40 (that is, more 
often than 1 year in every 40 years). Similarly, climate change scenarios that are less severe than 
the 2030 worst-case would be significantly above the 1 year in 20 requirement set by the ACT 
Government. 

The Commission noted that the lack of a clearly defined water security standard was unhelpful in 
the consideration of the various water supply options over the period. Greater official guidance 
should have been available to ACTEW, and indeed the community, on what was an acceptable 
water security standard (and under what climate change scenario) before funds were committed to 
proceed with any new investment projects. Notwithstanding the absence of any specific guidance 
on the water security objective, the Commission confirmed that the NEB approach adopted by 
ACTEW was a reasonable methodology to assess water security options, assuming that inputs into 
the NEB are appropriately considered and calculated. 

In considering the application of the NEB, the Commission noted that ACTEW was attempting to 
quantify the benefits associated with avoiding the costs of restrictions against the cost of individual 
augmentation options. The Commission raised a number of issues concerning the application by 
ACTEW of the NEB framework in determining whether or not the ECD was a prudent and 
efficient option. These concerns included: 

• While acknowledging the need to make at least some augmentation to the existing water 
supply capabilities under the assumption that the 2030 worst-case climate change outcome has 
occurred, the prudence of the decision to proceed with the ECD once the final costs of the 
project were known is less clear. The NEB analysis does not necessarily indicate that the ECD 
project would have been the most efficient option in the search to provide greater water 
security. 



 

60 — Final Report — Enlarged Cotter Dam Water Security Project ICRC 

 

• The projected economic return/NEB on the ECD project, at a cost of $363 million, is likely to 
have been negative if ACTEW had calculated the NEB using the median willingness-to-pay 
results instead of the upper-bound estimates derived from the 2008 CIE study. 

• The two other water security projects under consideration (the Murrumbidgee to Googong 
transfer and the Tantangara releases), which have also been approved, were not assessed as 
standalone options against the ECD option once the full cost of the ECD was known in 2009. 

• The Murrumbidgee to Googong and Tantangara options were only ever presented as 
incremental options to the ECD throughout the 2007 Future Water Options review. It is 
unclear how close these two projects would have been to meeting a 1 year in 20 water security 
objective without the ECD project. 

• The next best option presented in the 2007 Future Water Options paper was approximately 
$19 million lower in NEB terms than the ECD. The additional costs of building the ECD 
project that have now been revealed suggest that had the 2007 Future Water Options analysis 
been completed with this additional costs information, or at the very least retested, the ECD 
may not have been considered the ‘best individual option’ at that time. 

• While the Commission initially accepted both the prudence and efficiency of the ECD project 
in its 2008 Price Determination (ICRC 2008), it did so based on the considerably lower capital 
cost estimate of $145 million when the ECD was presented as the best individual option under 
consideration in the Future Water Options review of 2007. 

• Given the Commission’s concerns about the calculation of the NEB, it questioned whether any 
NEB assessment that did not consider the alternative options once the higher ECD costs were 
known could have provided appropriate guidance on the most efficient option and the 
willingness of consumers to pay the much higher price of the ECD project. 

• The Commission’s observations that certain data used in the NEB assessment, primarily the 
3.5 risk aversion factor and the ACTEW and ACT Government ‘costs’, were not warranted 
and effectively contributed to an overvaluation of the NEB. 

6.2 Submissions received 

In response to the Commission’s comments on issues relating to the prudence and efficiency of the 
decision to proceed with the ECD, ACTEW has stated that prudence should be dependent upon a 
number of factors, namely: 

• the range of material before the decision maker 

• the analysis of the decision maker 

• consultation with relevant parties. 

Further, in comments made at the Commission’s public hearings, ACTEW’s managing director 
stated that the Commission needs to place itself in the position that the Board found itself in and 
consider the information it took into account and what information it ignored in assessing whether 
the decision was that which a reasonable group of people charged with decision-making 
responsibility would have made. 

In support of the prudence of its decision to proceed with the ECD, ACTEW provided the 
following points: 

• The NEB analysis supported the suite of water security projects against pessimistic climate 
forecasts.  

• The engineering solution, Alliance arrangements and TOC developments were robust.  
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• Projected yield from the ECD remained positive against other catchments.  

• Project modification (that is, a smaller ECD) was not considered viable. 

• Government consultation raised no additional concerns. 

In addition to the submission from ACTEW, the Commission received evidence at the public 
hearing from Mr Drew Collins regarding the prudence and efficiency of the water security projects 
proposed by ACTEW. Mr Collins had undertaken his own analysis of the 2009 CIE presentation of 
the NEB results across the suite of project options considered by ACTEW. Drawing on this 
material, Mr Collins expressed the view that, given the relatively higher water yield potential of 
the Tantangara Dam, the negative economic contribution of the ECD under the 2030 climate 
change scenario, and the limited benefits that he assumed would result if the climate is at the 
worst-case 2070 scenario, the ECD is neither prudent nor efficient. 

6.3 Discussion 

The assessment of the prudence and efficiency of the decision to proceed with the ECD requires a 
consideration of the relevant overarching principles relating to what constitutes a prudent and 
efficient investment decision. The information provided by ACTEW can then be assessed against 
these guiding principles and allow an informed assessment of whether the ECD decision was 
prudent and efficient. 

In applying a ‘prudent and efficient’ assessment, it is generally recognised that there is a need to 
apply the ‘reasonable person’ test. Goodman provides some guidance on the application of the 
reasonable person test:  

… the fundamental question for decision is whether management acted reasonably in the public 
interest, not merely in the interests of the company or group of companies. The overriding issue is 
not the reasonableness of the cost in the abstract but ‘a reasonable and prudent business expense 
which the consuming public may reasonably be required to bear’. (1998, p. 857) 

The World Bank suggests that application of the prudence test:  

… utilizes the information only available at the time of investment or outlay decisions, including 
expectations about the future. However, the test does assess what managers should have known and 
should have considered when they made the decision in question. (Berg et al 2005, p. 64) 

Concha and McKenzie concur, suggesting that the test should:  

… appraise how the company takes the decision to invest and how the company executes the 
project, in the light of available information and conditions at the time. (2004, p. 3) 

The definition that the Commission included in its draft report was: 

A prudence test will usually assess both: the prudence of how the decision was made to invest; and, 
the prudence of how the investment was executed (that is, the construction or delivery and 
operation of the assets), having regard to information available at the time. (Halcrow 2010, p. 8) 

This test draws from World Bank and Office of the Gas and Electricity Markets (Ofgem) material 
as cited by the New South Wales Independent Pricing and Regulatory Tribunal (IPART) and 
summarised by Halcrow (Halcrow 2010, pp. 8–9). 

An Allen Consulting Group (2003) report to the Australian Competition and Consumer 
Commission (ACCC), in referring to the prudence test, states: 
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While the term ‘prudence’ is used, it is envisaged that the regulator would assess the efficiency of 
the relevant project or projects, potentially assessing such matters as: 

• Whether it was efficient for the relevant service potential to be created (that is, valued by its 
customers at more than its cost); 

• Whether the project was the optimal means of providing the service potential, given the 
alternative technologies for providing the service; and 

• Whether the project was constructed in a least-cost manner. 

From the wider literature available on the definition and application of a prudence and efficiency 
test, it is possible to derive some general principles that can be used as a guide for the purposes of 
this report. In broad terms, these are: 

• A reasonable person test should be applied. 

• The reasonable person test would encompass whether the decision was made in the public 
interest, not merely those of the business concerned. 

• The assessment should be made in the context of the available information and conditions at 
the time, including expectations about the future. 

• The assessment should also consider what management should have known and should have 
considered. 

• The assessment should consider how the decision is applied and executed by the business. 

• The assessment will consider to what extent other options and /or solutions to meet the desired 
objective were considered. 

The above provides a guide to the issues that need to be considered in applying a ‘prudent and 
efficient’ test to the decision to proceed with the ECD project. The Commission has applied these 
principles in the form of a series of ‘tests’ as a means of assessing ACTEW’s decision to proceed 
with the ECD. It is noted that the assessment that the Commission has undertaken relies solely on 
the information and expectations of the future that were available at the time the decision by the 
ACTEW Board was taken. There is a view that the decision to proceed with the ECD was in fact 
taken in 2007 and that this decision effectively determined both the process and the outcome of the 
2009 Board decision. For purposes of this assessment, the Commission has focused on the 2009 
decision, although recognising that the process whereby the ACTEW reached a decision in 2009 
was influenced in some way by the earlier decision that was made. 

In considering the various tests of prudence, the Commission has sought to understand the 
information and supporting documentation provided in the Decision Paper 180 considered by the 
ACTEW Board on 26 August, as well as the supporting material identified by ACTEW in its 
submissions to this review. The Commission has discussed aspects of the 2009 decision and the 
information presented and considered by ACTEW in the previous sections of this report, and 
against the findings outlined earlier in this report can now summarise these under the following 
tests for prudence and efficiency. 

6.4 Tests of prudence 

From the guiding principles outlined above, the Commission developed six tests to consider the 
prudence of the decision to proceed with the ECD. The tests are considered in table 6.1. 
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Table 6.1 Tests of prudence 

Test Conclusion 
Test 1: Did ACTEW seek to 
avail itself of all the relevant 
information that was available 
at the time including future 
projections? 

ACTEW undertook a lengthy and detailed assessment of an extensive range of information 
that was available at the time, including future projections of climate change and the impact on 
inflows in the relevant catchments. 
The recommendations to government in 2007 were not based on ECD cost estimates that 
were developed to a sufficient level to support the decision to proceed with one project option 
over another. 
In the post 2007 period, ACTEW sought to build on and extend the range of information and 
professional assistance in considering the options available to meet future water security 
requirements. 
While ACTEW sought projections of future climate conditions, it did not seek to undertake 
detailed climate and rainfall analysis of historical trends in support of its belief that a shift in 
climate conditions had occurred by the latter part of the past decade 

Test 2: Could ACTEW have 
been expected to have 
exercised greater caution in 
the use of the data that was 
incorporated in the reports 
and recommendations that 
went to the Board?  

There are a number of instances when the integrity of the data (including the analysis) that 
was used by ACTEW was questioned by others, including Deloitte and the ACT Treasury. 
There is no indication that appropriate sensitivity tests were undertaken or alternative options 
considered on a standalone basis after the recommendations favouring the ECD option were 
made to the ACT Government in 2007 and once the full costs of the ECD were known. 
The climate assessment undertaken, while drawing on CSIRO projections, was based on 
‘worst-case’ predictions and failed to consider what sensitivity the results from the analysis 
undertaken may have had to this favouring of one end of the range of possible outcomes 
provided by CSIRO. 
ACTEW’s favouring of the worst-case climate predictions was based on a belief that there had 
been a shift in the climate. However, this was never tested statistically, but effectively became 
a ‘given’ in the NEB assessments undertaken and informed the advice given to the 2009 
Board meeting that a climate shift had already occurred and the ACT was at that time 
somewhere between the 2030 and 2070 worst-case climate conditions. 
The NEB assessments presented to the Board in 2009 clearly indicated that the marginal 
benefits associated with the ECD under the 2030 worst-case climate prediction were negative 
and the gross benefit was less than the Murrumbidgee to Googong transfer option. There is 
no evidence that this was brought to the attention of the Board or that the full implication of 
this was considered in terms of the appropriate option choice. 
The use by ACTEW of the upper-bound willingness-to-pay estimates, which would have been 
known to have affected the final NEB assessment outcomes, further affected the NEBs 
presented to the Board. 
Thus greater caution was required in accepting that the ECD option was viable up to a cost of 
$400 million. 

Test 3: Was the proposed ECD 
project assessed to provide a 
value to 
consumers/customers greater 
than its projected cost? 

Irrespective of the use of the upper-bound cost-of-restriction estimates, ACTEW undertook an 
assessment of the cost of the ECD against the value to consumers of avoiding water 
restrictions. 
If the ECD was the only project being undertaken by ACTEW, the ECD was demonstrated to 
be worth more to consumers than the overall cost of the project. 
However, the results of the 2009 CIE report did not give full support to the ECD as part of a 
suite of programs to address water security in that the marginal benefits were not 
demonstrated to be greater than the overall costs of the project under all climate scenarios. 
A decision not to proceed with the ECD but to proceed with the Murrumbidgee to Googong 
transfer would have maximised the returns to the ACT community under the worst-case 2030 
climate change assumptions. 
Notwithstanding the favourable NEB assessments under some climate projections, the use of 
the upper-bound willingness-to-pay estimates was known by ACTEW and would therefore 
have been known to have influenced the veracity of the ‘value to consumer’ evaluation. 
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Test Conclusion 
Test 4: Was the ECD the 
optimal solution to the water 
security problem/were other 
solutions available and 
considered? 

Other solutions to the water security problem were considered, although following the 2007 
‘decision’, the available options were not considered on a standalone basis, but only as 
adjuncts to the ECD. 
On the analysis presented in the 2009 CIE report, the ECD was not shown as representing 
the optimal project to solve the water security problem. Other options that were under 
consideration by the Board in August 2009 were shown as more optimal projects in that the 
economic returns available were higher than those available from the ECD. 
Under the worst-case 2030 climate change scenario included in the 2009 CIE report, the M2G 
project was shown as maximising the net benefits available to the community. 
Based on the CIE 2009 assessment, while both the ECD and Tantangara projects 
represented a reduction in the marginal benefits available to the community at the 2030 
climate change scenario, the Tantangara project represented less of a reduction than the 
ECD. 
Had ACTEW applied the assessment criteria provided by the CIE in 2007, the analysis 
provided in the 2009 CIE report would have been understood as indicating that the available 
NEB assessments did not necessarily support the ECD as the optimal option. 
Under the worst-case 2070 climate change scenario presented to the Board in 2009, the 
marginal benefits available from both the Murrumbidgee to Googong option and the 
Tantangara option are more than double those available from the ECD. 

Test 5: Is the ECD costed at a 
least-cost outcome? 

Advice from Halcrow and accepted by the Commission is that the cost for the ECD has been 
rigorously determined and represents a competitive cost for the project, notwithstanding that 
there have been increases in the costs for some items since the 2007 cost estimate. 

Test 6: Was the decision made 
in the public interest and not 
merely in the interests of 
ACTEW? 

The ACTEW Board appeared to make a decision on the ECD in the spirit of adopting a 
precautionary approach to the future supply of water in the ACT. 
This is not inconsistent with prudent principles, particularly with the supply of water, which 
cannot be readily supplemented at short notice. 
However, in the advice that was given to the Board, management took an ultra precautionary 
approach as is reflected in the use of extreme climate change scenarios and without any form 
of sensitivity testing of the impact of these ultra precautionary views. 
The proper application of the precautionary principle should have occurred once appropriate 
assessments of the NEB had been undertaken using a range of assumptions about climate 
change and willingness to pay such that appropriate sensitivity testing could have been 
available, and at that stage the Board could have made an informed decision on the 
application of the precautionary principle 
After the 2007 recommendations to the ACT Government, the analysis that was undertaken in 
the context of the significant increase in the cost of the ECD, favoured an ‘ECD plus’ approach 
rather than a standalone assessment of the options to meet the particular service 
requirement. 
Without properly considering the option of not proceeding with the ECD while continuing with 
the other water security projects, the Board did not undertake the necessary assessment to 
ensure that the community’s investment was optimised against the reported willingness to pay 
for these investments.  

6.5 Final decision 

Having considered the test of prudence as outlined in table 6.1 against all the available facts and 
data relied on by the Board in making a decision in favour of the ECD, the Commission has 
concerns regarding a number of aspects of the process that was undertaken and has concluded that 
the decision taken to proceed with the ECD at the time of the 2009 decision ultimately fails a 
‘reasonable person’ application of the prudence tests.  

The key points arising from the application of these tests are: 

• ACTEW undertook a review of a considerable amount of data, which it used to inform its 
decision to proceed with the ECD and also the other water security projects, but did not obtain 
a statistical assessment of the trends in climatic conditions in recent years to test its belief that 
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a shift in climate had occurred; rather, it relied on general observations drawn from selected 
annual inflow data. 

• The interpretation of key parts of the data accessed (particularly in the area of climate 
predictions, the claimed shift in climatic conditions, and the use of the willingness-to-pay 
studies) is open to considerable debate and should have been tested by ACTEW rather than 
accepted as statements of fact, particularly in the light of concerns raised throughout the 
preparation and presentation of the data. 

• As part of the assessment, a number of other water security options were considered, which 
provided higher economic returns than the ECD, suggesting that the ECD option was not 
necessarily the optimal solution available in all circumstances. 

• Once the decision to proceed with the ECD was taken, ACTEW undertook a competitive 
process to ensure that the cost of the project represent the least-cost outcome. 

• The framework of analysis that ACTEW used to support its decision to proceed with the ECD 
was based on considering the interests of the public through the use of the willingness-to-pay 
surveys. 

From its review of ACTEW’s assessment processes and advice to the Board in August 2009, the 
Commission cannot find that the decision to proceed with the ECD was prudent in terms of the 
definition and principles outlined above. The Commission notes that the supporting analysis that 
was provided to the Board identified possible options that were potentially more appropriate in 
NEB terms than proceeding with the ECD option. There was a sufficient lack of independently 
verifiable analysis supporting a recommendation based around a climate change scenario between 
the CSIRO’s worst-case 2030 and 2070 scenarios to have warranted further sensitivity testing of 
the recommended option. 

Before the August 2009 Board meeting, ACTEW had completed a significant amount of its NEB 
modelling using the worst-case 2030 climate change scenario. However, the introduction for the 
first time in the 2009 CIE report of NEB results based around the worst-case 2070 climate change 
scenario, combined with advice to the Board that the ACT’s current climate was at some 
unspecified point between the 2030 and 2070 scenarios, was used as the basis for the August 2009 
Board decision to proceed with the ECD project. 

Furthermore, the imprecision that is implied by an assumption that climate change is ‘somewhere 
between’ the two CSIRO worst-case climate change scenarios is not helpful in making a decision 
of such significance. This is reflected in the range of results presented to the Board in which the 
economic benefits of the ECD was shown as varying between a loss in economic benefit of 
$241 million and an increase in the economic benefit of $396 million. 

ACTEW has indicated in discussions with the Commission that the Board, in making its decision, 
adopted a precautionary approach in the context of what in 2009 was perceived to be a significant 
climate shift. However, the use of the precautionary principle does not override the need to 
understand and consider all the appropriate information and analysis normally required to make a 
decision. While the precautionary principle may prove in the light of future climate outcomes to 
have been appropriate in terms of the 2009 decision to invest in the ECD, at the time the decision 
was taken, the evidence, supported by the analysis undertaken by ACTEW and provided to the 
Commission, was insufficient to justify the decision to proceed with the ECD as the first option. 

The Commission considers that had ACTEW undertaken sensitivity analysis around the range of 
climate predictions and current climatic conditions against historical trends, together with NEB 
assessments that did not rely on the upper bound of data derived from the willingness-to-pay 
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studies, it would have been in a better position to assess the evidence in favour of the ECD option, 
and then as appropriate considered whether it was necessary to apply the precautionary principle in 
making a final decision. Climate change and the likely impact on future water availability can only 
be considered in the context of statistically based analysis. The Commission recognises that in 
August 2009 the Board would have needed to consider carefully the probability of a climate shift 
having already occurred, and the likely climatic conditions to be faced by the ACT community in 
the years ahead. The limitations of the information provided to the Board when making this 
decision have already been noted. However, the inclusion of a de facto ‘precautionary approach’ in 
the selection of data that had been used in the NEB analysis and unverifiable advice given to the 
Board concerning a shift in climatic conditions in the ACT did not assist in allowing the Board to 
make a fully informed decision. To argue that the Board then applied its own ‘precautionary 
approach’ only serves to highlight the fact that the Board’s decision effectively endorsed an ultra 
precautionary approach that may not have been supported by any of the evidence on predicted 
climatic conditions or willingness to pay. 

The correct application of the precautionary approach would have been to undertake an assessment 
of the likelihood and impact of the full range of climate expectations together with the relevant 
average willingness-to-pay estimates. With the benefit of the conclusions that can be drawn from 
this analysis, an informed assessment could then be made of the risks that climate outcomes are 
much worse than has been assumed. A decision to proceed with the ECD in such circumstances 
could then have been justifiable on the grounds of the prudent application of the precautionary 
principle. Importantly, the risks associated with this outcome would have been documented and 
available to be assessed by the relevant decision makers, both internal and external to ACTEW. As 
a consequence, the decision to proceed with the ECD would have been better articulated and more 
easily assessed as being a prudent investment. 

On the evidence available, the ECD represents a considerable investment in the capacity of the 
water network that will only be justifiable should the ACT climate deteriorate significantly to the 
CSIRO worst-case 2070 climate change scenario. The Commission expects that had the NEB been 
prepared on the basis of a reasonable estimate of the willingness of the community to pay for the 
ECD it may have been negative under a number of scenarios. However, where there is a significant 
possibility that the consequences at the extreme end of the likely climate change scenarios would 
be mitigated by the construction of the ECD, it effectively becomes an insurance policy against 
these extreme scenarios. 

In taking the decision to proceed with the ECD, ACTEW effectively sought to provide this 
insurance to the ACT community in the context of the full suite of water security projects, 
including Murrumbidgee to Googong and Tantangara transfer options. As the combined NEB of 
these projects remained positive, ACTEW’s decision was that the additional security of supply, or 
insurance, was worth the investment irrespective of the contributions of the individual projects at 
the margin. Effectively, the decision to proceed with the ECD was taken in part because the total 
NEB as reported was positive and therefore the community was benefiting from the security 
provided, even though higher returns were available from combinations of options that did not 
include the ECD. The benefits associated with the water security projects were not maximised, but 
were directed at supporting other aspects of the water security projects (such as the diversity of 
catchments offered by the suite of options) such that the community would continue to enjoy 
access to the necessary security of water supply across all predicted climate change outcomes.  

This approach is not inconsistent with the excess capacity typical of the provision of water 
infrastructure in new areas where growth rates are extremely variable and difficult to predict and 
where the provision of a degree of overcapacity is the prudent approach to water planning 
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questions. In this sense, ACTEW has undertaken a future-proofing approach to the water needs of 
the community, and over time the Commission and ACTEW will be able to assess the merits of 
this approach. 

On the basis of the information provided, the Commission has concerns with the analysis 
undertaken to support the decision to proceed with the ECD project. However, the construction of 
the ECD provides the ACT with a considerable degree of water security that, given the uncertainty 
associated with climate change, could potentially result in the decision taken by ACTEW 
becoming more or less prudent as the actual climate change scenario unfolds over time. 

The Commission is therefore of the view that, while the decision to proceed with the ECD was not 
of itself prudent, consideration of the ECD option in the context of the suite of water security 
projects that have now been adopted presents a form of additional insurance that has been taken by 
ACTEW to ensure water supplies in future years should climate deteriorate to the extreme 
boundaries of current informed predictions. Given the bulky nature of the investments involved 
and the ‘overcapacity’ characteristics of investment in new water supplies faced by all water 
utilities, the decision taken by ACTEW involving a suite of supply options and more than one 
catchment could be considered to have been a prudent decision, and may prove to be more so as 
climate outcomes are revealed over time. 
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7 Findings against the terms of reference 

Having reached a number of conclusions in the draft report the Commission sought comments and 
responses on its findings. However, with the exception of the significant number of comments 
received regarding the prudence and efficiency statements included in the draft report, the 
Commission received only a small number of comments regarding the other findings of the draft 
report. Within the preceding chapters the Commission has reconsidered the statements in the draft 
report; however, it notes that there has been very little change in the findings on the following 
terms of reference: 

• the approach taken to put in place an alliance arrangement with contractors to secure delivery 
of the ECD water security project to provide water security for the ACT and region  

• the process undertaken to develop and test the costings of the ECD water security project at all 
stages from 2005 to November 2009 

• the potential for any new cost variations to be incurred by ACTEW under the contractual 
arrangements put in place for the ECD water security project delivery  

• the scope for cost savings to be passed on to ACTEW to the benefit of ACT and regional water 
users. 

As such the Commission has formalised some of the findings which were outlined in the 
Commission’s draft report. The Commission has reached a final position on the prudence and 
efficiency of the decision to progress with the ECD as a standalone decision and in the context of 
the broader water security review  
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7.1 Prudence and efficiency 

Findings on first term of reference: Whether the projected costs of the enlarged Cotter Dam water 
security project are prudent and efficient in terms of meeting the water security standards required 
of ACTEW 

1.1 The Commission has addressed the ECD project individually and as part of the broader 
water security projects. 

1.2 The Commission applied the standard regulatory tests and principles associated with the 
assessment of prudence and efficiency and found that the ECD as an independent project did 
not satisfy all of these tests.  

1.3 The ECD considered as part of the broader water security projects represents an extra 
precautionary approach to managing the ACT’s water security needs and may prove to have 
been the prudent approach as future climate outcomes are revealed. 

The ECD project 

From its review of ACTEW’s assessment processes and advice to the Board in August 2009, the 
Commission cannot find that the decision to proceed with the ECD as an independent project was 
prudent in terms of meeting the standard principles and tests as outlined in Chapter 6. The 
Commission has a number of concerns with the supporting analysis that was provided to the 
Board. The two major concerns of the Commission were that the analysis: 

• was based on extreme estimates of the willingness to pay to avoid water restrictions and the 
likely occurrence of dry periods requiring water restrictions in the future (i.e. climate change 
outcomes at the extreme end of the CSIRO estimated range) 

• identified other possible options that were potentially more appropriate in terms of maximising 
the NEB available to the community rather than proceeding with the ECD option.  

Having made the decision to proceed with the ECD, the Commission has considered that 
ACTEW’s approach to develop the final cost estimate was an efficient process. 

ECD within the context of the water security projects 

ACTEW has indicated in discussions with the Commission that the Board, in making its decision 
to proceed with the ECD, adopted a precautionary approach in the context of what in 2009 was 
perceived to be a significant climate shift. Further, the decision to build the ECD was taken in the 
context of proceeding with the both the Murrumbidgee to Googong and the Tantangara transfer 
projects. As a package of options, these projects were represented to the Board as presenting a 
positive economic benefit. 

The precautionary approach may prove in the light of future climate outcomes to have been 
appropriate in terms of the 2009 decision to invest in the ECD. However, at the time the decision 
was taken, the evidence supported by the analysis undertaken by ACTEW and provided to the 
Commission, was insufficient to justify the decision to proceed with the ECD as the first option. 

On the evidence available, the ECD represents a considerable investment in the capacity of the 
water network which will only be justifiable should the ACT climate deteriorate significantly to 
the CSIRO worst case 2070 climate change scenario. The Commission expects that had the NEB 
been prepared on the basis of a reasonable estimate of the willingness of the community to pay for 
the ECD it may have been negative under a number of scenarios. However, where there is a 
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significant possibility that the consequences at the extreme end of the likely climate change 
scenarios would be mitigated by the construction of the ECD, it effectively becomes an insurance 
policy against these extreme scenarios. In this sense, ACTEW has undertaken a future proofing 
approach to meeting the water needs of the community, and over time the Commission and 
ACTEW will be able to assess the merits of this approach.  

7.2 Alliance arrangement 

Findings on second term of reference: The approach taken to put in place an alliance arrangement 
with contractors to secure delivery of the ECD water security project to provide water security for 
the ACT and region 

2.1 The adoption of the Bulk Water Alliance approach to project procurement and delivery is 
considered to be appropriate. 

2.2 The tendering process for selecting the Alliance contractors used by ACTEW was 
systematic and rigorous involving a competitive element to the selection process, and was 
consistent with the practice of similar agencies throughout Australia. 

Procurement process 

Once the decision to proceed with the ECD was made, ACTEW undertook a review of the various 
procurement options available to it. The Commission has found that ACTEW engaged in a 
detailed and robust assessment of the various procurement options available. Following this 
assessment an alliance contract was deemed to be the most satisfactory procurement method. This 
decision appears to have been taken in the context of the normal commercial considerations 
associated with the procurement of major projects.  

Having decided on the alliance procurement methodology, ACTEW undertook a competitive 
process to appoint Alliance contractors. The Commission is satisfied that ACTEW conducted an 
open and transparent tender to select the Alliance contractors. 

Development of the TOC 

The Commission is confident that the TOC has been significantly improved since the initial $145 
million estimate. The Commission is satisfied that the TOC was developed in a competitive 
environment and represents a robust cost estimate for the ECD project. Further, the overall project 
cost of $363 million now includes all of ACTEW’s owner costs associated with the project. 

Allocation of risks 

The Commission has found that ACTEW and the Alliance contractors have gone through a 
detailed review and allocation of risks consistent with good commercial discipline. Further the 
Commission notes that the Alliance contractors have agreed to a considerably lower risk amount 
than the Commission’s consultant, Halcrow, has seen in similar contracts, so this is in the interests 
of ACT consumers.  

Incentive mechanism within the contract 

The Commission notes that, on balance, the renegotiated gain-share/pain-share arrangement 
transfers the risks associated with the project back onto ACTEW to control costs over the agreed 
TOC, as the incentive mechanism does not reduce the project fee generated by the Alliance 
contractors until the project costs have increased by 5.3%. Despite this, ACTEW’s customers are 
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better off under the revised TOC and incentive mechanism than they would have been under the 
initial TOC estimate, because the TOC was negotiated down to $299 million in the TOC 
determination process.  

The Commission would expect that ACTEW’s cost control processes throughout the 
implementation of the Alliance contract and the project construction stages would be extremely 
robust so as to assure the community, the Commission and the ACT Government that any concerns 
about aspects of the Alliance costing and risk-sharing arrangements are unfounded and that the 
final cost of the dam represents value for money and an appropriate sharing of the risks and 
rewards from the undertaking of a project of this magnitude. 

7.3 Costings process 

Findings on third term of reference: The process undertaken to develop and test the costings of the 
ECD water security project at all stages from 2005 to November 2009 

3.1 The 2005 and 2007 cost estimates were deficient in that they excluded owner costs and 
potential margins and management costs from external contractors. 

3.2 The 2009 cost estimate of $363 million includes these omitted costs. 

3.3 The 2009 estimate is based on a robust process to estimate the efficient costs of the ECD. 

The Commission notes that there were four costs estimates between 2005 and 2009. The first two 
cost estimates were inadequate for use as the basis for final approval of the ECD project. 
Significantly, these estimates explicitly excluded costs which would have been reasonably 
expected to be included at the time the decision to proceed with the ECD was being taken. These 
costs were: 

• owner costs—subsequently revealed to be $64 million or a little over 50% of the direct 
construction costs which were being considered at the time the decision was taken to proceed 
with the ECD 

• contractor margins and fees—subsequently revealed to be a significant percentage of the direct 
construction costs. 

It is clear to the Commission that the $145 million estimate was deficient for the purposes of 
approving the ECD project due to the preliminary nature of the estimates as well as an absence of 
market testing of the costs assumed in 2007. Additional feasibility studies were required to ensure 
that the costs were tested and the design of the dam refined. The Commission is concerned that the 
$145 million estimate was used in the decision to recommendation the dam in 2007 to the ACT 
Government. As a consequence, ACTEW at that time made decisions which favoured the ECD, 
and the favouring of this one option influenced the process for considering other options. The 
Commission is concerned that the 2007 recommend ultimately led to the decision to proceed with 
the ECD in 2009 despite the economic returns associated with meeting the water needs of the 
community being maximised by not proceeding with the ECD project once the full cost of the 
project were known. 

The TOC presented in 2009 and now accepted by ACTEW is a considerably improved estimate of 
the actual cost of procuring the ECD project. Based on a detailed review of the ECD design, it 
includes market-tested subcontractor cost estimates and contractor margins. The $363 million cost 
estimate also includes ACTEW’s owner costs.  
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7.4 Contractual arrangements for cost variations 

Findings on fourth term of reference: The potential for any new cost variations to be incurred by 
ACTEW under the contractual arrangements put in place for the ECD water security project delivery 

4.1 The 2009 estimate of $363 million includes an allowance for risk and escalation costs which 
is consistent with allowances included in similar infrastructure projects and alliance models.  

4.2 The agreed TOC and associated contractual arrangements provide ACTEW with significant 
project control, which suggests that new cost variations are unlikely to occur. 

4.3 Under the final negotiated gain-share/pain-share arrangements, there is an increased 
requirement on ACTEW to monitor and control any cost variations. 

The major concern that the Commission has regarding the potential to increase the costs of the 
ECD project is the gain-share/pain-share mechanism between the Alliance contractors and 
ACTEW. 

The pain-share mechanism has the potential to allow an increase in the direct construction cost of 
the project by approximately 5% without the Alliance contractors experiencing any pain. 
Insulating the Alliance contractors from cost increases results in shifting the risk from them to 
ACTEW, and could be considered a material risk. The amended risk-sharing mechanism, however, 
is a result of the across-the-board cost estimate reduction that brought the final TOC estimate 
below $300 million.  

This outcome was generated only after ACTEW had extracted a $1.5 million reduction in the 
project fees and a $5.2 million reduction in the TOC, a $6.7 million saving on the initial TOC 
estimate. While at no stage is the ACT consumer worse off under the revised TOC and incentive 
mechanism compared with the initial TOC estimate, there are different incentives on the parties as 
a result of the changed mechanism. On balance, the revised gain-share/pain-share arrangement 
transfers the risks associated with the project back onto ACTEW to control costs over the agreed 
TOC as the incentive mechanism does not reduce the project fee generated by the Alliance 
contractors until the project costs have increased by 5.3%. However, when compared to the initial 
TOC, the Commission notes that ACTEW’s customers are better off under the revised TOC and 
incentive mechanism arrangements. 
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7.5 Cost savings 

Findings on fifth term of reference: The scope for cost savings to be passed on to ACTEW to the 
benefit of ACT and regional water users 

5.1 Negotiation and final agreement on the TOC achieved immediate cost saving benefits for 
ACTEW as part of a trade off in terms of the operation of the gain-share/pain-share 
arrangements. 

5.2 The final gain-share/pain-share arrangements incentivise the Alliance contractors to achieve 
additional cost savings to those negotiated to ACTEW’s benefit as part of the TOC setting 
process.  

5.3 ACTEW will benefit from any additional cost savings should they exceed $10.4 million. 

The incentive mechanism entered into between ACTEW and the Alliance contractors is slanted in 
favour of the Alliance contractors in terms of cost savings which are potentially generated by these 
parties. This outcome was generated only after ACTEW had extracted the initial savings discussed 
earlier. At the same time the Alliance contractors have a considerable incentive to deliver the 
project for less than the revised TOC of $299 million. This is highlighted by the gain-share 
element between the Alliance contractors and ACTEW, which allows for a considerable 
percentage of any initial cost savings to be retained by the Alliance contractors. That is, the AOC 
would need to be approximately 5% lower than the TOC before ACTEW and ACT consumers 
shared in any additional savings on the contract.  

7.6 Other relevant matters 

Findings on sixth term of reference: Other matters the Commission considers relevant to the 
inquiry 

6.1 While the NEB evaluation methodology adopted by ACTEW is supported, there is concern 
about the use of the upper end of the cost of restriction estimates in the NEB calculations 
supporting ACTEW’s decision particularly in the context of the application of the 
precautionary principle.  

6.2 The opportunity to further develop the principles and practice surrounding the derivation 
and use of data in future NEB calculations should be considered. 

Having reviewed in detail the use of the NEB assessment methodology, the Commission confirms 
its support for the use of this approach in major investment evaluations of the type undertaken by 
ACTEW in addressing the ACT’s water security requirements. It is readily apparent that there are 
some issues surrounding the veracity of the data used in this form of analysis and the need for 
complete transparency in any assessments of this type. The ‘rules’ that should be applied to the use 
of the NEB analysis are not dissimilar to those that apply to the use of cost–benefit analysis. There 
are numerous publications available on this issue, and for use in the assessments of infrastructure 
and public utility decision making. For example, the Australian Government Department of 
Finance and Deregulation through its Office of Best Practice Regulation has produced a number of 
informative reports and guides on this subject which, while not directly applicable to a NEB 
analysis on water security options, address a number of the data issues and forms of comparative 
assessment that apply equally to NEB and cost–benefit analysis. 
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The approach undertaken by ACTEW in seeking to apply the NEB methodology has been 
informative and, in a number of instances, pioneering. It is clear, though, further development of 
some of the data estimation and application techniques is needed. Nevertheless, the Commission 
believes that the experience of the use of this methodology in the context of the water supply 
security evaluations in the ACT provides a useful starting point for undertaking further work to 
guide public utilities such as ACTEW in any future work requiring detailed NEB assessments. 

The Commission supports the application of the precautionary principle in making decisions which 
have significant implications for the water security needs of the ACT. The application of the 
precautionary principle is outlined in detail in chapter 6. ACTEW should move to a process of 
analysis which applies this framework correctly and which gives greater emphasis on the 
likelihood of outcomes across the full range of results, including the extreme ends of the range, to 
provide greater clarity as to the value of individual infrastructure investment decisions. 

.
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Appendix A Terms of reference 

Australian Capital Territory 

Independent Competition and Regulatory Commission 
(Investigation into Projected Costs of the enlarged Cotter Dam 
water security project) Terms of Reference Determination 2009  

Disallowable instrument DI2009–227 

Made under the 

Independent Competition and Regulatory Commission Act 1997, Section 15 (Nature of 
industry references) and Section 16 (Terms of industry references) 

______________________________________________________________________________ 

Reference for investigation under Section 15 

Pursuant to sections 15 (1) and 16 of the Independent Competition and Regulatory Commission 
Act 1997, I refer to the Independent Competition and Regulatory Commission (the Commission) 
the task of undertaking an investigation of the projected costs and other matters provided by 
ACTEW of the enlarged Cotter Dam project to provide enhanced water security for the ACT. 

The Commission is to report on: 

I. whether the projected costs of the enlarged Cotter Dam water security project are 
prudent and efficient in terms of meeting the water security standards required of 
ACTEW; 

II. the approach taken to put in place an alliance arrangement with contractors to secure 
delivery of the enlarged Cotter Dam water security project to provide water security for 
the ACT and region; 

III. the process undertaken to develop and test the costings of the enlarged Cotter Dam water 
security project at all stages from 2005 to November 2009; 

IV. the potential for any new cost variations to be incurred by ACTEW under the contractual 
arrangements put in place for the enlarged Cotter Dam water security project delivery; 

V. the scope for cost savings to be passed on to ACTEW to the benefit of ACT and regional 
water users; and 

VI. other matters the Commission considers relevant to the inquiry. 
 

The Commission will report by the end of June 2010. 

 

Simon Corbell MLA 
Attorney-General 
12 November 2009 
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Appendix B CIE 2009 analysis  

The Commission’s final report references work completed by the CIE that was made available to 
ACTEW Board at the time the decision was taken to proceed with the ECD. The underlying data is 
replicated here. The Commission notes that there appears to be some inconsistency in the data for 
the 2070 climate scenario under the bottom 5th percentile, median, top 95th percentile. In 
particular, changes to the cost of the ECD do not affect the NEB under the scenarios. 

Table B.1 Net economic benefits with $250 million Cotter Dam 

 2030 Climate 2070 Climate 

 
Cotter 

($m) 

Angle 
Crossing 

($m) 

Cotter plus 
Angle 

Crossing 
($m) 

Cotter plus 
Angle 

Crossing 
plus 

Tantangara  

($m) 
Cotter 

($m) 

Angle 
Crossing 

($m) 

Cotter plus 
Angle 

Crossing 
($m) 

Cotter plus 
Angle 

Crossing 
plus 

Tantangara  

($m) 

Bottom 5th 
percentile 

–122 –48 –268 –313 53 395 549 1,396 

Median 359 437 268 233 575 1,167 1,618 2,525 

Mean 433 527 383 353 648 1,200 1,693 2,626 

Top 95th 
percentile 

1,326 1,458 1,519 1,481 1,185 2,075 2,689 3,964 

Note: Economic benefits reported here do not include the effects of running out of water, which occurs in a number of 2070 sequences. 
Source: ActewAGL. 

Table B.2 Net economic benefits with $350 million Cotter Dam 

 2030 Climate 2070 Climate 

 

Cotter 

($m) 

Angle 
Crossing 

($m) 

Cotter plus 
Angle 

Crossing 
($m) 

Cotter plus 
Angle 

Crossing 
plus 

Tantangara 

($m) 

Cotter 

($m) 

Angle 
Crossing 

($m) 

Cotter plus 
Angle 

Crossing 

($m) 

Cotter plus 
Angle 

Crossing 
plus 

Tantangara 

($m) 

Bottom 5th 
percentile 

–219 –48 –379 –410 53 395 549 1,396 

Median 261 437 157 136 575 1,167 1,618 2,525 

Mean 336 527 286 270 551 1,186 1,582 2,515 

Top 95th 
percentile 

1,229 1,458 1,408 1,385 1,185 2,075 2,689 3,964 

Note: Economic benefits reported here do not include the effects of running out of water, which occurs in a number of 2070 sequences. 
Source: ActewAGL 
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Table B.3 Net economic benefits with $400 million Cotter Dam 

 2030 Climate 2070 Climate 

 

Cotter 

($m) 

Angle 
Crossing 

($m) 

Cotter plus 
Angle 

Crossing 

($m) 

Cotter plus 
Angle 

Crossing 
plus 

Tantangara 

($m) 

Cotter 

($m) 

Angle 
Crossing 

($m) 

Cotter plus 
Angle 

Crossing 

($m) 

Cotter plus 
Angle 

Crossing 
plus 

Tantangara 

($m) 

Bottom 5th 
percentile 

–267 –48 –426 –457 53 395 549 1,396 

Median 214 437 110 89 575 1,167 1,618 2,525 

Mean 288 527 239 223 503 1,186 1,535 2,467 

Top 95th 
percentile 

1,182 1,458 1,361 1,337 1,185 2,075 2,689 3,964 

Note: Economic benefits reported here do not include the effects of running out of water, which occurs in a number of 2070 sequences. 
Source: ActewAGL. 
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Appendix C Water security program—
overview 

As noted in section 1.1, in October 2007 the ACT Government announced an agreed suite of 
measures with the purpose of creating a secure and sustainable water supply for Canberra 
(Stanhope 2007). These new supply measures, which included the ECD, augmented projects 
undertaken since 2004 by ACTEW to secure the Territory’s water supply24, and other actions such 
as the introduction of permanent water conservation measures (PWCM) along with a new regime 
of water restrictions in 2006.25

In July 2007, ACTEW presented a series of recommendations for ensuring the long-term security 
of water supply to the ACT Government (ACTEW 2007c). In the letter of transmittal, ACTEW’s 
managing director, Michael Costello, drew attention to the key message of the ACTEW report—
that the ‘key challenge for the medium and long term is to build additional water supply assets that 
can cope not just with very much reduced long term average inflows into our dams, but with more 
frequent droughts that are longer and drier than that of 2001–2006, without having to go into high 
level water restriction for extended periods’. ACTEW set out the case for change in the following 
terms: 

  

Based on the same cautious approach that ACTEW has previously taken to the analysis conducted 
by CSIRO, but adjusted now for the new data from the last three years, average annual inflows are 
estimated to be around 105 GL a year to the three main dams. This is a dramatic reduction from 
average inflows in the past (around 200 GL a year) and a further reduction from the average annual 
inflows that was assumed based on CSIRO research from the 2005 report (132 GL a year). 

The ACT currently needs to abstract 65 to 70 GL a year to meet customer’s demand. After taking 
into account the 30 GL or so normally lost through evaporation, low environmental flows (during 
drought years) and spills after major storm events this means that about 100 GL must flow into the 
storages every year. 

Therefore, water supply planning should not be based on long term average inflows of 105 GL 
being available each year. This is because both the CSIRO analysis and the modelling supporting 
this report show that within that average, there will be droughts both longer and drier than the 
2001–2006 drought when flows declined to an average of 71 GL a year and in 2006 to 26 GL. Such 
droughts are expected to occur with significantly greater frequency than in the past. 

… 

To have the capability to deal with these longer, drier and more frequent droughts there is a need 
for future supply capacity that will be additional to that which is needed in years of average or 
higher than average inflow. The financial cost of this extra capacity is not wasted or premature 

                                                      
24 A summary of measures put in place since 2004 can be found at 
http://www.actew.com.au/WaterSecurity/MajorProjects/measures_in_place.aspx.  
25 The ACT’s water restriction scheme is established through the Utilities Act 2000. Between 2002 and 2006, water 
restrictions were effected through the Utilities (Water Restrictions) Regulation 2002. This was replaced by the Utilities 
(Water Conservation) Regulation 2006, which provided for a scheme of permanent water conservation measures at all 
times when restrictions are not in force. The ACT’s Chief Minister approved a scheme in March 2006 (Utilities Water 
Conservation Measures Approval 2006 DI 2006-59), and subsequently a temporary water restriction scheme for potable 
water setting out a four-stage scheme—Utilities (Water Restriction Scheme) Approval 2006 (No 1) DI2006-212. The 
scheme established ACTEW’s power to declare the imposition of restrictions in certain circumstances. In October 2006, 
ACTEW declared Stage 2 restrictions to be in force—Utilities (Water Conservation) Declaration 2006 (No 1) NI2006-
378. In December 2006, this was revoked and Stage 3 restrictions were declared—Utilities (Water Conservation) 
Declaration 2006 (No 2) NI2006-475. 
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investment but is essential and justified on the grounds of ensuring water security during these more 
frequent and more serious drought periods. (ACTEW 2007c, p. v) 

ACTEW recommended that the ACT Government agree that ACTEW should: 

1. immediately commence the detailed planning and construction of an ECD to 78 gigalitres 
capacity; 

2. add to the capacity and operational flexibility to extract water from the Murrumbidgee River by 
undertaking the work necessary to proceed to construction of a pumping capability near Angle 
Crossing, which could also be used to transfer additional flows released from Tantangara Dam 
if such flows become available; 

3. obtain additional water from a source not largely dependent on rainfall within the ACT 
catchments through either 

a. the Tantangara transfer option; or  

b. the Water Purification Scheme. (ACTEW 2007c, p. x) 

In relation to obtaining additional water, ACTEW indicated that it would provide advice on the 
preferred option by December 2007 after assessing whether satisfactory legal and commercial 
arrangements could be made to transfer water to the ACT via the Tantangara Dam, and after 
examining in more detail the water purification scheme (in particular, salt management options). 

A Water Security Taskforce and a Water Security Advisory Panel were established by the ACT 
Government to review the options identified in ACTEW’s Water2WATER program and its July 
2007 recommendations to the ACT Government in respect of securing the ACT’s water supply 
into the future. In September 2007, the taskforce made a number of recommendations to the ACT 
Government and ACTEW (Water Security Taskforce 2007), including: 

• enlarging the Cotter Reservoir by 2011 

• progressing (undertaking design and obtaining approvals) the Murrumbidgee to Googong 
Transfer 

• progressing arrangements for the Tantangara Transfer option (commercial negotiations and 
assessment of transfer alternatives) 

• not progressing the proposed water purification scheme, subject to further extensive analysis 
(detailed design of the water purification plant to be progressed, and a review of the need for 
additional infrastructure undertaken before a decision is made to progress to construction) 

• constructing and monitoring a demonstration water purification plant. 

A brief overview of the development of the ACT’s water security program is summarised below.26

• Think water, act water (April 2004) 

 
Key stages in the development of the program are: 

• Future Water Options process (December 2004 – April 2005) 

• Future Water Options review of assumptions (June 2006) 

• Water2WATER proposal (January 2007) 

• Future Water Options review (July 2007) 

                                                      
26 This overview is based on information prepared by consultants Halcrow Pacific as part of the report commissioned by 
the Commission to support conduct of the investigation (Halcrow 2010, pp. 9–15). 
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• Water Security for the ACT and region—recommendations to ACT Government (July 2007) 

• Water Security Taskforce response (September 2007) 

• the project delivery process (commenced August 2007). 

Think water, act water 

In April 2004, the ACT Government released Think water, act water—a water resources 
management strategy that defined actions to achieve sustainable water use in the ACT to the year 
2050. 

Supply augmentation options were identified in an options report produced in April 2004 
(ActewAGL 2004). Following an initial assessment of some thirty options and more detailed 
assessment of 11 short-listed options, the following three were identified for further investigation: 

• building a new dam near Mount Tennent 

• enlarging the existing Cotter Dam 

• transferring water from Tantangara Dam (in New South Wales) to the Cotter catchment. 

Other options considered, but not short listed for further consideration at that stage, included: 

• water farm (advanced water reclamation plant at the Lower Molonglo Water Quality Control 
Centre) 

• cross-border supplies (other than the Tantangara to Cotter option) 

• groundwater 

• stormwater reuse 

• enlargement of the existing Corin, Bendora or Googong Dams 

• construction of new dams at various alternative locations. 

The three options identified for further investigation were then considered in detail as part of the 
Future Water Options process discussed below. 

Future Water Options process 

The Future Water Options process involved a review of the need and required timing for 
augmentation of the ACT water supply. This was followed by a detailed assessment of the options 
identified under the Think water, act water strategy for provision of a long-term reliable source of 
water for the ACT Region. The review of the need and required timing for augmentation of the 
ACT water supply was documented in a report produced in December 2004 (ACTEW 2004). 

Detailed assessment of the three primary long-term water source options identified under the 
Think water, act water strategy is documented in the Future water options report from April 2005 
(ACTEW 2005a). The report assessed a total of 25 variations based around the three identified 
options, and recommended that: 

• implementation of the option to pump water from the Murrumbidgee River near Angle 
Crossing to Googong Reservoir commence immediately. (This option was identified during 
the assessment process as the Virtual Tennent Option. This option effectively secures the yield 
associated with the Tennent Dam option without the need to build a new dam) 
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• the remaining options of an enlarged Cotter Dam (78 GL), a small (43 GL) or a large (159 GL) 
Tennent Dam and transferring water from Tantangara Dam down the Murrumbidgee River 
into the ACT be retained as future viable options, and that ACTEW be ready to implement one 
of these options without delay, if required, through the development of a work program, 
implementation of formal processes for regularly reviewing the six assumptions, and 
completing analysis, design and other relevant technical studies for an approval process 

• additional technical analysis be undertaken for each of the dam options, including refining the 
dam design, further detailed examination of pipeline routes and additional examination of the 
benefits of building a new water treatment plant near the Tennent Dam versus transferring 
water from the Tennent Dam into the Mt Stromlo Water Treatment Plant. 

Concurrent to the Future Water Options investigations for long-term water security, work was also 
undertaken to implement works aimed at securing water supply in the short term (primarily in 
response to bushfire and drought). These included: 

• construction of the Mt Stromlo Water Treatment Plant to adequately treat water harvested in 
the Cotter catchment following the 2003 bushfires 

• optimisation of use of ‘current water’—water, which would previously be spilled from 
Bendora Reservoir, was transferred via the Mt Stromlo Water Treatment Plant and the 
distribution system to Googong Reservoir (the so-called Stromlo to Googong Reticulation 
Transfer) 

• upgrade of the Cotter Pumping Station to transfer flows directly to the Mt Stromlo Water 
Treatment Plant (which facilitated the so-called Cotter to Googong Bulk Transfer system) 

• extraction of water from the Murrumbidgee River (which led to an arrangement comprising 
extraction from downstream of Cotter Reservoir and pumping, via the Cotter Pumping Station, 
to the upgraded Mt Stromlo Water Treatment Plant). 

Further analysis carried out in 2006 resulted in the deferral of the Angle Crossing option and the 
implementation of the Extended Cotter to Googong Bulk Transfer option, which was able to be 
implemented earlier and at a lower cost. The Extended Cotter to Googong Bulk Transfer option 
involved pumping water from the Murrumbidgee River, near the Cotter Pump Station, to the 
Mount Stromlo Water Treatment Plant to supplement supply to Canberra. Any excess water could 
be pumped to Googong Reservoir for storage via the water reticulation system. 

The Angle Crossing option, involving extracting water from the Murrumbidgee River at Angle 
Crossing, was deferred as pumping from the Cotter Pump Station was possible by the end of 2007, 
whereas pumping from Angle Crossing could not be implemented within this timeframe. 

Future Water Options review of assumptions 

A review of the assumptions made in respect to planning variables and demand assessments in the 
Future Water Options process was undertaken and reported in June 2006 (ACTEW 2006). The 
primary findings were that: 

• The assumptions with respect to climate change and variability, and bushfire impacts, had not 
changed over the previous 12 months in such a way as to change the judgements made in 
Future Water Options and subsequent advice. 

• Minor changes had been identified for trends in water demand reduction targets and population 
projections and with the new 2006 environmental flow guidelines. 
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• Further work was identified and initiated with respect to reviewing system performance 
criteria (time in restrictions), particularly in response to new Permanent Water Conservation 
Measures. 

Water2WATER proposal 

In January 2007, the Board of ACTEW committed in principle to enlarging the Lower Cotter Dam 
to increase its storage capacity from 4 GL to 78 GL. 

The Board also committed in principle to investigating the further purification of water discharged 
from the Lower Molonglo Water Quality Control Centre to drinking water standard. The purified 
water would be pumped to a stream in the Lower Cotter catchment from where it would flow into 
the Cotter Reservoir. The water would then be further treated at Mt Stromlo Water Treatment Plant 
before supply to consumers. The Water Purification Scheme would only proceed if ACTEW could 
provide assurance that the quality of water produced would be of a standard at least equal to, and 
most likely higher than, the water currently available. 

The ECD project and implementation of the Water Purification Scheme were subsequently 
identified as the Water2WATER proposal. 

Future Water Options review 

A detailed review (ACTEW 2007b) of the Future Water Options program was undertaken and 
reported in July 2007 in response to extremely low inflows to water supply storages over 2006. It 
is understood that this review may have been preceded by the annual review of planning 
assumptions that was documented in early 2007 (ActewAGL 2007). 

The review of the Future Water Options program identified some fundamental changes to the 
assumptions underlying the original Future Water Options assessment. These changes included 
changed climate scenarios that indicated significant reductions in runoff, scenario modelling using 
actual storage levels rather than assumed full levels as the modelling starting point, and revised 
planning guidelines published by the Water Services Association of Australia. 

The review identified and assessed a total of nine individual and eight combinations of the 
individual options that would (potentially) form part of the water security program. The 
assessment resulted in a series of recommended actions (see ‘Water security recommendations’ 
below), which were dependent upon a variety of climate scenarios. 

Water security recommendations 

In July 2007, ACTEW presented a series of recommendations for ensuring the long-term security 
of water supply to the ACT Government. These recommendations were documented in a report 
dated July 2007 (ACTEW 2007c). 

ACTEW’s recommendations, which were based primarily on the observed change and variability 
of climate in recent years, included the following: 

• immediately commence the detailed planning and construction of an enlarged Cotter Dam to 
78 GL capacity 

• add to the capacity and operational flexibility to extract water from the Murrumbidgee River 
by undertaking the work necessary to proceed to construction of a pumping capability near 



 

86 — Final Report — Enlarged Cotter Dam Water Security Project ICRC 

 

Angle Crossing, which could also be used to transfer additional flows released from 
Tantangara Dam if such flows become available 

• obtain additional water from a source not largely dependent on rainfall within the ACT 
catchments through either 

– the Tantangara transfer option 

– the Water Purification Scheme. 

ACTEW indicated that it would advise the ACT Government on which option was preferred for 
the future by December 2007 after determining whether satisfactory legal and commercial 
arrangements could be made to transfer water to the ACT via the Tantangara Dam, including the 
establishment of an ACT Water Cap; and, after more detailed examination of the Water 
Purification Scheme, especially further analysis of salt management options. 

Water Security Taskforce response 

A Water Security Taskforce and a Water Security Advisory Panel were established by the ACT 
Government to review the options identified in ACTEW’s Water2WATER program and their July 
2007 recommendations in respect of securing the ACT’s water supply into the future. 

In September 2007, the Taskforce made a number of recommendations to the ACT Government 
and ACTEW (Water Security Taskforce 2007) in respect of water supply security, including: 

• enlarging the Cotter Reservoir by 2011 

• progressing (undertaking design and obtaining approvals) the Murrumbidgee to Googong 
Transfer 

• progressing arrangements for the Tantangara Transfer option (commercial negotiations and 
assessment of transfer alternatives) 

• not progressing the proposed Water Purification Scheme, subject to further extensive analysis 
(detailed design of the Water Purification Plant to be progressed, and a review of the need for 
additional infrastructure undertaken before a decision is made to progress to construction) 

• construction and monitoring of a Demonstration Water Purification Plant. 

Actions recommended in respect to demand management included improvement of the metering of 
water in the ACT, with ACTEW/ActewAGL being requested to implement a pilot Smart Metering 
Program, for commencement in 2008/09. 

Project delivery process 

In August 2007, the ACTEW Board considered a proposal to use an alliance approach for the ECD 
project along with the Murrumbidgee to Googong bulk water transfer system and the proposed 
Water Purification Scheme. The decision was deferred until further information was provided. In 
October 2007, the Board decided to adopt an alliance model for each of these projects. In 
November 2007 it was further decided to undertake the projects through a single alliance structure, 
which has become known as the Bulk Water Alliance. 

The Bulk Water Alliance was developed over the period from September 2007 to May 2008 after a 
competitive tendering process for both the designer and constructor roles with the formal alliance 
agreement executed in May 2008. Development of the ECD project design was subsequently 
undertaken by the Alliance. 
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Enlarged Cotter Dam project overview 

Site establishment work for the ECD began in November 2009, and construction commenced in 
January 2010. The site of the dam is around 125 metres downstream from the existing dam on the 
Cotter River. When completed, storage capacity of the reservoir will be increased from 4 GL to 
78 GL. The dam will be around 80 metres high and constructed of roller compacted concrete 
(RCC).27 Key points in the development of the ECD project are summarised below.28

As described above, in July 2007, ACTEW provided its report Water security for the ACT and 
region—recommendations to ACT Government. The report called for immediate commencement 
of the detailed planning and construction of the ECD to 78 GL capacity (ACTEW 2007c, p. x). 

 

The report stated that the ‘approximate capital cost of the ECD is $145 million with an operating 
cost of around $1 million each year’. This figure included $119 million for the dam and associated 
works, $4 million for clearing and site preparation, $2 million for pipelines, $15 million for the 
upgrade of the existing Cotter Pumping Station, and $5 million for miscellaneous works 
(ACTEW 2007c, pp. 9, 23). The report did not provide any additional detail on the cost estimates 
of the ECD project or a detailed breakdown or analysis of costings. 

• On 4 October 2007, the ACTEW Board (based on recommendations presented by ACTEW) 
agreed that work commence on a progressive alliance for procuring the ECD. 

• On 23 October 2007, in response to ACTEW’s recommendations, the ACT Government 
formally approved the enlarging of the Cotter Dam from 4 GL to 78 GL, ‘with planning and 
design work to commence immediately and work expected to be completed within three to 
five years, at a capital cost of about $145 million’ (Stanhope 2007). 

• In April 2008, the Commission estimated that the final cost of the ECD project could be up to 
30% more than the $145 million estimate. 

• In July 2008, ACTEW confirmed the possibility of a 30% increase in the final ECD project 
cost. 

• In December 2008, ACTEW provided a progress report to the ACT Government stating that it 
expected that the final ECD project cost could increase by 50% to 70% due to significant 
increases in the cost of labour, cement and other materials. 

• In March 2009, the ACTEW Board was advised that costs for the ECD project may exceed 
$250 million. 

• In July 2009, the ACTEW Board was advised that the preliminary TOC estimate for the ECD 
project was ‘significantly over expectations’ (ACTEW 2009b, p. 12) and that the Alliance was 
working towards bringing the TOC to within $300 million. 

• On 21 August 2009, ACTEW provided information to shareholders via ACT Treasury and the 
Chief Minister’s Department that the final TOC of the ECD project would be $299 million and 
the total project cost would be $363 million. 

• On 31 August 2009, the ACT Government considered a presentation by ACTEW on the final 
cost estimate of the ECD project. 

• On 1 September 2009, the ACTEW Board approved the $299 million TOC and the total 
project cost of $363 million. 

                                                      
27 Information on the construction of the dam can be found at: 
http://www.actew.com.au/WaterSecurity/MajorProjects/enlarging_cotter_dam.aspx. 
28 Summary based on Halcrow (2010, pp. 16–17), and ACTEW’s submission on water security major projects tabled in 
the Legislative Assembly on 17 September 2009 (ACTEW 2009b). 





 

ICRC  Final Report — Enlarged Cotter Dam Water Security Project — 89 

 

Abbreviations and acronyms 

ACCC Australian Competition and Consumer Commission 

ACT Australian Capital Territory 

ACTEW ACTEW Corporation 

Alliance contractors GHD, John Holland and Abigroup Contractors 

Alliance partners ACTEW, GHD, John Holland and Abigroup Contractors 

AOC actual outturn cost 

BOM Bureau of Meteorology 

BWA Bulk Water Alliance 

CIE Centre of International Economics  

Commission Independent Competition and Regulatory Commission (ACT) 

CPI consumer price index 

CSIRO Commonwealth Scientific and Industrial Research Organisation 

ECD enlarged Cotter Dam 

Halcrow Halcrow Pacific Pty Ltd 

ICRC Independent Competition and Regulatory Commission (ACT) 

ICRC Act Independent Competition and Regulatory Commission Act 1997 

IPART Independent Pricing and Regulatory Tribunal (NSW) 

KPI key performance indicator 

KRA key result area 

LOS level of service 

M2G Murrumbidgee to Googong 

ML megalitre 

ML/d megalitres per day 

NEB net economic benefit 

NERA NERA Economic Consulting 

Public Health Act Public Health Act 1997 

PWCM permanent water conservation measures 

RCC roller compacted concrete 

TOC target outturn cost 

TOR terms of reference 

Utilities Act Utilities Act 2000 

Water Resources Act Water Resources Act 2007 

WSAA Water Services Association of Australia 

WTP willingness to pay 
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