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Audit summary 

Background 
Irrigators are significant consumers of Victoria’s water. They use around 74 per cent of 
all the harvested water in Victoria—on average around 2 600 gigalitres (GL) each year. 
In comparison, Melbourne’s annual water use is around 460 GL.  

Victoria’s irrigation delivery system is inefficient—around one third of the water diverted 
into the irrigation channels and pipes does not reach the end users. Recognising the 
inefficiency of existing irrigation delivery systems, the 2004 policy Our Water, Our 
Future committed to increase the efficiency of irrigation systems across the state by  
25 per cent, by the year 2020. In addition, it committed to develop responsive irrigation 
systems to better meet the needs of irrigators. A range of remedial and modernisation 
works on Victoria’s irrigation infrastructure have subsequently started. 

Audit objective 
This report examines how effectively, efficiently and economically irrigation-related 
programs have been planned and managed to achieve intended outcomes. The audit 
examined the planning processes for the Foodbowl Modernisation Project and the 
Sugarloaf Pipeline, but not the achievement of outcomes. This will occur in a 
subsequent audit, following completion of the projects.  

The audit also examined the planning, project management and project outcomes for 
the Central Goulburn 1234 Channel Automation Project, Shepparton Irrigation Area 
Modernisation Project and the Macalister Channel Automation Project.  

Conclusions 
Victorian Government decisions to invest around $2 billion in irrigation efficiency and 
related projects between 2004 and 2007 were poorly informed. Whether these projects 
represent the best solution to achieve the government’s policy objectives of saving 
water and securing Victoria’s water, remains unclear. 

This was particularly evident for the Foodbowl Modernisation Project, where the 
decision to commit $1 billion was based on advice of water savings and cost 
assumptions that had not been verified, technology that had not yet proven itself and 
the feasibility of the project, which was unknown. As a consequence, assumed water 
losses have been significantly revised down, making the achievement of intended 
water savings less certain. 
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That all projects went straight to the development of business cases, without 
adequately demonstrating the need to invest or properly consider the most appropriate 
solution, represents a significant departure from mandatory requirements. Poor 
documentation and record keeping has been a consistent concern in this audit and has 
inhibited The Department of Sustainability and Environment’s (DSE) ability to provide 
the necessary assurance on the status of the irrigation efficiency programs. 

From the information provided, while the three irrigation projects have generally 
progressed as planned against their time frames for completion, in some instances the 
costs of the projects exceeded the planned costs, expected water savings had not 
been achieved and the effectiveness of the modernisation was uncertain.  

While the Foodbowl Modernisation Project was conceived and developed in what the 
government considered a ‘crisis’ situation due to record low inflows, this was not the 
case for the other irrigation efficiency projects.  

Main findings 

Planning for irrigation efficiency 
Each of the irrigation projects selected asset solutions, primarily involving channel 
automation, to achieve the government’s priorities. There was no evidence that any of 
the projects had undergone a robust assessment of the need to invest in asset 
solutions, rather than non-asset solutions, as the main way to increase irrigation 
efficiency or to secure Victoria’s water supplies. This was also the case for the 
Sugarloaf Pipeline.  

For each of the four irrigation projects, the choice of the new channel automation 
technology was assumed, rather than being considered as one of a number of possible 
options. As a consequence, the decision-making process from the concept stage to 
development of a service requirement lacked transparency and rigour.  

The consideration of investment options to meet the identified need was limited. There 
was not evidence to show that the planning for any of the projects considered 
investment options, including evaluation, ranking and detailing the actions required to 
progress to the business case. In most cases, the only option considered was the 
asset solution presented in the final business case.  

While business cases were developed for the four irrigation projects and the Sugarloaf 
Pipeline, in all instances they lacked the evidentiary rigour appropriate to the risk and 
cost of the proposed projects. Analysis of costs and benefits was superficial and 
information to support the basis for water savings assumptions was lacking.  
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None of the business cases set out options other than the proposed solution, or 
variations of the solution. While it is acceptable in some situations for the business 
case to focus on the preferred option only, this should only happen where the business 
case has been preceded by a detailed options analysis. This was not the case for the 
projects audited.  

The timeliness of the development of the business cases was also an issue for most 
projects, with instances of project works starting before the final business case was 
actually approved.  

Managing irrigation efficiency projects 
There was limited management information to enable these projects to be assessed, 
including how they are progressing and to what extent they have met, or are meeting, 
their intended outcomes. This was exacerbated by the lack of centralised project status 
information, which was significant given the large number of stakeholders involved and 
the high-risk and high-cost nature of the projects. Combined with the repeated 
revisions to scope, it was difficult to determine the final outcomes for some projects, 
particularly for water savings.  

From the information provided, the projects have generally progressed as planned 
against their time frames for completion. However, in some instances the costs of the 
projects exceeded the planned costs, expected water savings had not been achieved 
and the effectiveness of the modernisation was uncertain. Where costs were less than 
expected, this was due to reduced project scopes. 

A new water savings protocol to guide the assessment of water savings was 
developed in June 2009. The water savings protocol and accompanying technical 
manual are comprehensive and reflect better practice.  

An independent auditor has been engaged to assess water savings using the new 
protocol. The auditor focused on savings for the period between 1 March 2009 and 
15 May 2009, and shows that around 4.2 GL was saved during this period, generally in 
accordance with expectations. There was no evidence of audits to verify water savings 
in the period before 1 March 2009. Southern Rural Water has recently appointed an 
independent auditor to verify the water savings from the Macalister project. 
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Recommendations 
Number Recommendation Page 

1. The Department of Sustainability and Environment should: 
• develop processes and quality assurance mechanisms 

for the planning of major investments so that future 
investment decisions are appropriately informed and 
considered, consistent with mandatory guidance 

• develop an approach to cost-benefit analysis that 
demonstrates consistency and enables comparisons 
over time. 

20 

2. The Department of Sustainability and Environment should: 
• better document decisions and project information, with 

particular emphasis on demonstrating outcomes 
• routinely report publicly on the status of projects, 

including time, cost, quality and achievement of water 
savings. 

31 

3. The Department of Sustainability and Environment and 
water authorities should produce more comprehensive 
project status information to provide greater transparency 
around the status of projects. 

31 
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Audit Act 1994 section 16— 
submissions and comments 

Introduction 
In accordance with section 16(3) of the Audit Act 1994 a copy of this report was 
provided to the Department of Sustainability and Environment, Goulburn-Murray 
Water, Southern Rural Water, Melbourne Water and the Northern Victoria Irrigation 
Renewal Project with a request for comments or submissions. 

The comments and submissions provided are not subject to audit nor the evidentiary 
standards required to reach an audit conclusion. Responsibility for the accuracy, 
fairness and balance of those comments rests solely with the agency head.  

The agencies’ full submissions are included in Appendix A. Extracts of the submissions 
have been included below where further comment from the Auditor-General has been 
provided. 

Submissions and comments received 
RESPONSE provided by the Secretary, Department of Sustainability and 
Environment 

By way of background DSE and relevant water authorities spent considerable time 
assessing and exhausting all options for water savings projects. The most promising of 
these options were developed into business cases. These studies provided the basis 
for ongoing investigations and refinement of water efficiency programs. The knowledge 
gained assisted in the timely development of the NVIRP and the Sugarloaf Pipeline 
projects, in response to unprecedented dry conditions and the resultant stress on both 
water supplies and the environment. 

The report creates a distinction between ‘asset’ and ‘non-asset’ solutions and suggests 
that insufficient consideration was given to the latter. 

First, it should be noted that the Government has implemented a range of ‘non-asset’ 
reforms that complement the investment program in seeking to meet the objective of a 
more efficient and sustainable irrigation sector. These include legislated rationalisation 
processes, unbundling of entitlements to support water trading, sustainable water 
strategies, independent price regulation and on-farm efficiency programs. Second, the 
Government’s policy position in relation to water for environment is to invest in 
infrastructure rather than purchase water on the water market, as is reflected in 
Victoria’s Our Water Our Future White Paper and the Central Region Sustainable 
Water Strategy. 
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Further comment by the Auditor-General 
The audit focused on the requirement to consider, document and assess asset and 
non-asset options in addition to the preferred option, as part of the investment 
proposal.  

This requirement is designed to demonstrate to project funders that in identifying the 
preferred option, other options had been considered, and the reasons for their  
non-preferred status are documented and clear. This did not occur for any of the 
projects examined in this audit. 

RESPONSE provided by the Managing Director, Goulburn Murray Water 

Goulburn-Murray Water rejects the suggestion of an unduly narrow approach in 
selecting asset solutions. The business cases for the Central Goulburn 1234 and 
Shepparton Modernisation projects were developed following many years of evaluating 
water loss mechanisms and remediation techniques. Goulburn-Murray Water has 
evaluated more than 40 technically feasible water savings initiatives and assessed 13 
as worthy of consideration. It was this underlying knowledge that allowed Goulburn-
Murray Water to streamline the development of business cases, which have been 
perceived as narrow in this audit. 

Further comment by the Auditor-General 
With over $200 million in public funds made available for these projects, demonstrating 
transparency and rigour in the development of proposals, including demonstrating 
investment need and robust analysis of options is core to being accountable for the 
application of very significant public resources.   

RESPONSE provided by the Managing Director, Goulburn Murray Water 

We do not agree that the decision to revise the projects’ scopes detracts from this 
achievement. 

Further comment by the Auditor-General 
The audit report makes no such statement about the project revisions detracting from 
achievements. The revisions, and the reasons for them, are noted on pages 26 and 28 
of this report.  
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RESPONSE provided by the Chief Executive Officer, Northern Victoria Irrigation 
Renewal Project 

The audit report suggests that the singular Government objective for the Food Bowl 
Modernisation Program (FBMP) was water security. Whilst acknowledging the 
Government’s Our Water Our Future – The Next Stage of the Government’s Water 
Plan (June 2007) has as a key focus water security, the Government clearly intended 
for the project to deliver on a broader range of objectives in confirming its proposed 
investment… The singular focus on water savings as a security measure undervalues 
the wider range of objectives associated with the FBMP. 

Further comment by the Auditor-General 
The report notes in the Background chapter, that the Foodbowl Modernisation Project 
aims to provide water security for Victoria by reducing systems losses. This is, as 
noted above, the key focus of the project. 

RESPONSE provided by the Chief Executive Officer, Northern Victoria Irrigation 
Renewal Project 

The report (Audit Summary) also indicates that there has been a lack of robustness in 
the NVIRP Business Case with regard to the calculation of water savings in particular 
stating “information to support the basis for water savings assumptions was lacking”. 
The Stage 1 Business Case, which was provided for review at the commencement of 
the audit process in August 2009, addresses in some detail the water savings 
assumptions. That Business Case detail incorporating a dedicated chapter on water 
savings, two detailed expert reports in the form of appendices (200+ pages) and an 
analysis of water savings to be targeted by the modernisation works (automation, 
remediation and rationalisation). 

Further comment by the Auditor-General 
Part 2 of the report discusses the water savings figures that were used to seek funding 
approval, and that informed the development of the business case. These figures had 
not been verified before approval was obtained. Nevertheless, the report positively 
notes that NVIRP undertook progressive testing of its water loss estimates.  

RESPONSE provided by the Chief Executive Officer, Northern Victoria Irrigation 
Renewal Project 

Audit’s comment that the cost benefit analysis contained in the business case was 
preliminary is acknowledged, however NVIRP refutes the broad assertion that 
evidentiary rigour appropriate to the risk and cost of the project was lacking in the 
NVIRP business case.   
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Further comment by the Auditor-General 
As noted on page 18 of the report, the cost-benefit analysis undertaken for this  
$1 billion project was cursory and inadequate. It did not include the assumptions 
underpinning the analysis, or undergo sensitivity testing. Given the cost and risks 
associated with a project of this size, these deficiencies in assessing costs and 
benefits represents a lack of evidentiary rigour. I note that a new cost-benefit analysis 
for this project was completed for the stage 2 business case, and this has sought to 
overcome many of these weaknesses. 

RESPONSE provided by the Chief Executive Officer, Northern Victoria Irrigation 
Renewal Project 

Figure 2B in section 2.4 of the report also suggests no approvals relating to the project 
were forthcoming in the period between August 2008 and June 2009. That conclusion 
suggests that from the August 2008 Business Case decision point until the Business 
Case in June 2009 no further analysis had been undertaken by NVIRP to support key 
decisions for which Government approvals were necessary. That is not correct. 

Further comment by the Auditor-General 
Figure 2B, as its title states, is a timeline for business case approvals. It highlights the 
key decision dates and period of time it took for the approval of the final business case. 
The report makes no comment either on the activities occurring between those dates, 
nor suggests any lack of action.  

RESPONSE provided by the Managing Director, Southern Rural Water 

On the matter of project management we disagree that there was a lack of detailed 
reporting. Our view is that reporting has been to a contemporary project management 
standard for projects of this size. An active Project Board was in place which included 
appropriate representatives from the funding authority and received regular reports on 
each project. 

Tight project management controls were implemented and the stakeholders were kept 
up to date with the key project elements of scope, cost, schedule, and risk 
management. 

Further comment by the Auditor-General 
As noted on page 30 of this report, the reporting for the Macalister project lacked 
sufficient detail to provide a clear understanding of its status. Reporting was by 
exception, which is considered insufficient for a $27 million project. 
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1 Background 

1.1 Introduction 
Irrigation, artificially applying water to soil, is a key practice of Victoria’s agricultural 
industries. Farmers irrigate to grow crops and for pasture to feed livestock. Irrigated 
agriculture generates around $9 billion in production and $1.5 billion in exports for the 
economy annually.   

Irrigators receive water from an extensive system of irrigation channels, pipes and 
outlets at the farm-gate. In the main irrigation districts there are around 8 000 
kilometres of open channels and pipes, the majority in the Goulburn-Murray area. 
Goulburn-Murray Water (GMW) manages 6 770 kilometres of open channels and 
252 kilometres of pipelines, while Southern Rural Water (SRW) manages about 
600 kilometres of channels and pipelines. The Macalister irrigation district, managed 
by SRW, is the largest irrigated area south of the Great Dividing Range. Figure 1A 
shows the main irrigation districts. 

Figure 1A 
Victoria’s main irrigation districts  

 

Source: Department of Sustainability and Environment. 
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1.2 Irrigation efficiency 
Irrigators are significant consumers of water. They use 74 per cent of all the harvested 
water in the state—about 2 600 gigalitres (GL) each year—on average. In comparison, 
Melbourne uses about 460 GL annually. 

The irrigation delivery system is inefficient. Much of the water diverted into the 
irrigation channels and pipes does not reach end users. For example, in 2008–09, 
around 958 GL of water was diverted for irrigation in the Goulburn-Murray Irrigation 
District. Irrigators used 578 GL, an efficiency rate of 60 per cent. The other 40 per cent 
was ‘lost’ to the system. Figures 1B and 1C show the diversions, use and system 
efficiency for the Goulburn-Murray Irrigation District and the Macalister Irrigation 
District for the years 2000–01 to 2008–09. 

Figure 1B 
Goulburn Murray Irrigation District 
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Source: Victorian Auditor-General’s Office from data provided by Goulburn-Murray Water. 
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Figure 1C 
Macalister Irrigation District 
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Source: Victorian Auditor-General’s office from data provided by Southern Rural Water. 

1.2.1 Water losses  
Water is lost in many ways. Ranked from the largest to the least losses, they are: 
• water leaking through the banks of the irrigation channels 
• evaporation 
• inaccurate metering—more water flows through the meter than the meter records 
• seepage—water seeps into the ground from the bottom of the channel 
• outfalls—unused water spills over the end of channels, either into a drain, 

another channel or a river 
• unauthorised use, including theft. 

Figure 1D shows factors behind the water loss and the estimated percentage of the 
total losses from each, for the Goulburn-Murray Irrigation District.  
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Figure 1D 
Factors contributing to water loss: Goulburn-Murray Irrigation District 

Outfalls
12%

Seepage
18%

Meter inaccuracy
20%

Evaporation
23%

Leakage
26%

Unauthorised use
1%

 

Note: This data is indicative only. Actual losses can vary across irrigation districts and from year 
to year. 

Source: Victorian Auditor-General’s Office from data provided by Northern Victoria Irrigation 
Renewal Project. 

Defining water loss is contentious. Some regard the only true loss to be from 
evaporation, with all other water returning to the environment via leakage and 
seepage, being re-used via outfalls, or being productively used but not measured due 
to inaccurate metering.  

Others consider that all losses are the unaccounted for difference between what was in 
the irrigation system and what arrived at the farm. The Department of Sustainability 
and Environment (DSE) and water authorities have taken this approach in business 
cases for the irrigation efficiency projects. It means that as the water losses are higher, 
so too are the potential savings from mitigating the losses.  

This report uses the DSE and water authorities’ approach when referring to estimated 
water losses and potential savings.  
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1.3 Irrigation renewal 
Recognising the inefficiency of irrigation systems, the 2004 policy Our Water, Our 
Future committed to increase their efficiency across the state by 25 per cent by the 
year 2020. In addition, it committed to develop responsive irrigation systems to better 
meet the needs of irrigators. 

Remedial and modernisation works on the irrigation infrastructure have since started. 
These works include: 
• rationalising, or decommissioning irrigation channels that are unused or 

underused 
• re-lining irrigation channels to reduce seepage and leakage 
• constructing pipelines to replace irrigation channels, reduce seepage, leakage 

and evaporation 
• automating irrigation channel gates to better control and measure the flow of 

water 
• replacing manual water meters with automated meters to better measure water 

flows to the farm. 

1.3.1 Irrigation renewal projects  
The most significant irrigation renewal project, in investment and scope, is the 
Northern Victoria Irrigation Renewal Project. Other significant projects are the Central 
Goulburn 1234 Channel Automation Project and Shepparton Irrigation Area 
Modernisation Project in northern Victoria, and the Macalister Channel Automation 
Project in south eastern Victoria.  

Northern Victoria Irrigation Renewal Project 
This project, also known as the ‘Foodbowl Modernisation Project’, encompasses the 
areas of the Goulburn-Murray Irrigation District not covered by the Central Goulburn 
1234 Channel Automation Project and Shepparton Irrigation Area Modernisation 
Project. The area includes around 6 200 kilometres of irrigation channels and 
pipelines. This is the largest project established under the 2007 policy Our Water, Our 
Future: The Next Stage of the Government’s Water Plan. It aims to provide water 
security for Victoria by reducing system losses. 

The State Owned Enterprise for Irrigation Modernisation in Northern Victoria, which 
trades as the Northern Victoria Irrigation Renewal Project, manages the project. It 
expects to save a long-term average of 225 GL each year in a system currently 
operating at about 70 per cent efficiency, with one third of the savings going each to 
irrigators, the environment and Melbourne water users.  

The Sugarloaf Pipeline, originating near Yea on the Goulburn River and ending in the 
Sugarloaf Reservoir north east of Melbourne, will carry one third water savings from 
this project to Melbourne.  
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Central Goulburn 1234 Channel Automation Project  
The Central Goulburn 1234 system covers about 20 per cent of the central Goulburn 
area, and comprises around 265 kilometres of irrigation channels. This project will 
automate channels one to four and will cut losses estimated in the project’s 2004 
business case to around 32 GL, meaning the system is 69 per cent efficient. This 
project continues a pilot project on the Central Goulburn 2 channel, which tested new 
automation technology.  

Shepparton Irrigation Area Modernisation Project  
The Shepparton irrigation system has about 750 kilometres of channels and pipes. 
GMW estimates that the system is about 71 per cent efficient, losing around 84 GL of 
water a year. This project aims to modernise and rationalise irrigation supply in the 
Shepparton irrigation system through channel automation, piping, channel remediation 
and upgraded metering, with expected water savings of 52 GL.  

Macalister Channel Automation Project  
The Macalister irrigation system has about 600 kilometres of channels and pipes, and 
in 2004 had an estimated efficiency of 67 per cent. This project aims to automate the 
irrigation channels and reduce system losses, using the same automation technology 
as the other projects. Southern Rural Water expects the project to save around 15 GL 
annually, which will return to the Macalister and Thomson Rivers as environmental 
flows. 

1.4 Audit objective and scope 
The audit examined how effectively, efficiently and economically irrigation-related 
programs had been planned and managed to achieve intended outcomes. Specifically, 
the audit examined: 
• planning, including the development of options and assumptions leading to the 

case to proceed 
• project management practices for selected programs 
• effectiveness and achievement of program outcomes. 

The audit reviewed planning for the Foodbowl Modernisation Project and the Sugarloaf 
Pipeline. It also examined the planning, project management and outcomes for the 
Central Goulburn 1234 Channel Automation Project, Shepparton Irrigation Area 
Modernisation Project and the Macalister Channel Automation Project.  

The audit was performed in accordance with the Australian Auditing Standards 
applicable to performance audits. The total cost of this report was $380 000. 
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2 Planning for irrigation 
efficiency 
 

At a glance 
Background  
Since the government commenced its modernisation of irrigation and related 
infrastructure, it is expected it will invest around $2 billion. With such significant 
investment, robust planning is critical to assure there is a sound case to proceed, that 
the expected benefits are clear and that the investment is likely to achieve the 
expected results. 

Findings  
• None of the four irrigation modernisation projects, or the Sugarloaf Pipeline, had 

undergone a robust assessment of the need to invest in the chosen asset 
solutions. Non-asset solutions, such as demand management, were not 
considered. 

• There was inadequate consideration of investment options to meet the identified 
need. In most cases, the preferred option was the only one considered in the 
business case. 

• While the Department of Sustainability and Environment and water authorities 
developed business cases, they lacked the rigour appropriate to the nature and 
cost of each project. 

Recommendation 
The Department of Sustainability and Environment should: 
• develop processes and quality assurance mechanisms for the planning of major 

investments so that future investment decisions are appropriately informed and 
considered, consistent with mandatory guidance 

• develop an approach to cost-benefit analysis that demonstrates consistency and 
enables comparisons over time. 
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2.1 Introduction 
Since 2004, the government has committed to spend around $2 billion modernising 
and building irrigation and related infrastructure. The scale of this investment demands 
robust planning to provide assurance that there are clear reasons for such significant 
investment, there is a sound case to proceed, that the expected benefits are clear and 
that the investment is likely to achieve the expected results. 

The Department of Treasury and Finance wrote the Business Case Development 
Guidelines, later revised and retitled Lifecycle Investment Guidelines, to set a 
framework for public sector planning of major asset investments. Specifically, they 
require that for all investment proposals greater than $5 million, agencies should: 
• assess the business need and likely solutions 
• consider options for the best solution 
• develop compelling business cases. 

Planning for the projects examined in this audit should substantiate the need for each 
investment and robustly assess potential options. There should also be comprehensive 
business cases, reflecting the high-risk and high-value nature of these projects, 
including analysis of the costs and benefits for each option, to inform decision making. 

2.2 Conclusion 
Planning for irrigation efficiency and related projects, prior to the decision to invest, has 
been poor and has not met the standards expected of high-risk and high-value 
projects. 

None of the projects followed the Business Case Development Guidelines, which 
require proposals first to demonstrate a need then assess options to meet that need. 
Instead, all the projects went straight to business case stage, adopting the preferred 
option. This was particularly so for the Foodbowl Modernisation Project, where the 
business case was formalised two years after the decision to proceed.  

In by-passing the processes set out in the Business Case Development Guidelines, 
these decisions on major investments were not fully informed. As a result, the planning 
lacked rigour, and because of a lack of documentation, lacked transparency. There is 
no assurance that these projects were the most cost-effective solutions to the 
government’s policy priorities. 
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2.3 Considering the need to invest and options  
Considering the need to invest, and the potential investment options to meet that need, 
are the first stages of planning for major asset investments. They provide decision 
makers with information about the outcome required and the options for delivering that 
outcome. Without sound consideration of needs and options, there is a risk that 
planners will develop unnecessary or overly complex solutions, or solutions that do not 
match the need, leading to poor investment decisions. 

In the case of the five projects examined in this audit (four irrigation modernisation 
projects and one pipeline project), the government’s priorities were two-fold: to 
increase irrigation efficiency by 25 per cent by 2020 for the Central Goulburn 1234, 
Shepparton and Macalister projects, and to provide water security for Victoria (the 
Foodbowl Modernisation Project and the Sugarloaf Pipeline). 

2.3.1 Establishing the need to invest 
For each of the irrigation projects, the business case included a specific asset solution, 
primarily involving channel automation, to achieve the government’s priorities. Not one 
of the asset solutions chosen for the four irrigation efficiency project proposals was 
rigorously assessed. Other asset solutions, such as pipelining the open channels, were 
not considered. There was also no consideration of non-asset solutions, such as 
purchasing water, as the primary way to increase irrigation efficiency or to secure 
Victoria’s water supplies. Considering non-asset solutions is a key element of 
establishing the need to invest. 

For the four irrigation projects, the choice of the new channel automation technology 
was assumed, rather than being chosen from among a number of possible options. As 
a consequence, the decision-making process from the concept stage to development 
of a service requirement lacked transparency and rigour. 

Central Goulburn 1234, Shepparton and Macalister projects 
The government’s water policy at the time that the Department of Sustainability and 
Environment (DSE) was planning the Central Goulburn 1234 (CG1234), Shepparton 
and Macalister projects was to increase irrigation efficiency by 25 per cent, through 
pipelining open channels and other technological improvements. 

The efficiency improvements were required as a way to save water for environmental 
flows, as part of the government’s commitment to the Snowy and Living Murray 
initiatives. A portion of the water savings from the CG1234 and Shepparton projects 
was intended to meet this commitment. Saved water from the Macalister project was 
intended for the Macalister and Thomson Rivers. 
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DSE advised that the need for modernisation and the use of channel automation was 
demonstrated through a range of disparate reports, developed for them between 2000 
and 2009, and through their commitment to increase environmental flows under the 
Snowy and Living Murray initiatives. The reports included a 2000 study of water 
savings in irrigation distribution systems and the pilot study of the CG2 project. 

Taken together, neither these reports, nor the environmental flow commitments, 
demonstrate a clear need for modernisation and channel automation as either the only 
option or the preferred option.  

The government’s commitments to the Snowy and Living Murray initiatives were 
commitments to increase environmental flows through investment in water savings 
projects. DSE and the water authorities developed the business cases on the 
presumption that ‘water savings projects’ entailed modernisation and channel 
automation. They did not assess the need for these asset solutions. The need was 
assumed, rather than being considered as one of a number of possible options. 

DSE relied upon the Water Savings in Irrigation Distribution Systems (2000) report to 
support the need for modernisation and channel automation. However, this report does 
not demonstrate the need for modernisation or channel automation. It identifies a 
range of options to save water and does not consider factors expected of a needs 
assessment, including: 
• describing government service requirements, priorities and outcomes 
• outlining and prioritising the objectives of a specific proposal 
• describing the extent of alignment with governmental and departmental strategic 

direction 
• describing detailed actions to progress it to the analysis of options. 

The 2002 CG2 pilot project was the origin of these irrigation efficiency projects, and 
designed to test channel automation technology. DSE and Goulburn-Murray Water 
(GMW) did not develop this project in response to an identified investment need. 
Rather, a commercial entity wanting to trial proprietary channel automation technology 
initiated it. 

The CG2 pilot also did not demonstrate the need to invest in modernisation or channel 
automation. Its purpose was to demonstrate the capabilities of the technology to save 
water in irrigation systems. The pilot study’s results did not inform a robust needs 
assessment. Rather, they became the justification for channel automation as the 
preferred solution. 



Planning for irrigation efficiency 

Victorian Auditor-General’s Report Irrigation Efficiency Programs       11 

Foodbowl Modernisation Project and Sugarloaf Pipeline 
DSE, GMW and other government agencies did not identify the investment need for 
the Foodbowl Modernisation Project (FMP). A group of irrigators from Northern Victoria 
developed the project proposal and submitted it to the government for consideration 
around February 2007. The government had not identified the FMP as a way to secure 
water for Victoria until then.  

The absence of adequate supporting documentation means the decision-making for 
this project cannot be evaluated. DSE could not assure that there was a demonstrated 
need to invest in this asset solution to secure water supplies. This was contrary to the 
February 2007 advice to Cabinet, which acknowledged that the Victorian Water Plan 
would have to be robust so the government did not commit to projects that were not 
the best solution.  

Evidence that the then DSE Secretary gave under oath in July 2009 indicates that the 
need for the FMP and the Sugarloaf Pipeline was influenced by the desire to invest in 
water infrastructure. He said that to meet this need to invest in large scale 
augmentation, DSE ‘created’ a set of water inflow forecasts in 2007 using the years 
2004–2006, rather than the last ten years as had been used in the 2006 Central 
Region Sustainable Water Strategy. He also said that had DSE used the ten-year 
forecasts, the need to invest in these large projects would not have been established. 

Examples of poor practices in the development of the case to proceed with the FMP 
include: 
• The proposal, submitted by irrigators, was not given to DSE, including its Office of 

Water, to review and assess, despite this agency having both the expertise and 
responsibility for irrigation projects. 

• Repeated advice from Treasury officers between March 2007 and May 2007 to 
conduct a comprehensive feasibility study into the proposal—because preliminary 
advice provided to the government during that time was based on ‘limited and 
unverified information from the media’—was not followed. 

• A feasibility study was not undertaken before the proposal was submitted to 
Cabinet and before Cabinet committed, in early and late June 2007, to the FMP. 

• A commitment to Cabinet in late June 2007 to immediately undertake a feasibility 
study into the FMP, which was not met. 

In addition, an assessment of the investment need for the Sugarloaf Pipeline did not 
occur and the project proceeded straight to a business case.  
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2.3.2 Investment options 
Once the need to invest has been determined, the next stage in developing a case to 
proceed is to assess the options capable of delivering the desired outcome. This 
entails identifying, short-listing and ranking a range of investment options, both asset 
and non-asset, for detailed assessment in the business case. Generally, more 
complex, high-risk and high-value proposals require a more rigorous assessment of 
the options. 

For the projects this audit examined, the consideration of investment options to meet 
the identified need was limited. In most cases, the only option considered was the 
asset solution presented in the final business case, or variations of the preferred 
solution. This primarily involved channel automation. None of the projects considered 
alternative investment options, including evaluation, ranking and detailing the actions 
required to progress to the business case.  

While it is sometimes acceptable for the business case to focus on the preferred option 
only, it should happen only where a detailed options analysis precedes the business 
case. This was not the case for the projects audited.  

Channel automation 
Channel automation originated with the pilot of CG2, which occurred between 2002 
and 2004. While the pilot project was designed to assess the capabilities of channel 
automation, it became the preferred technology option for all the projects, with limited 
assessment of other options.  

Based on DSE’s assumption that channel automation was the solution to address the 
government’s policy and other commitments, they commissioned a competitor analysis 
to assess other competing channel automation technologies.  

The competitor analysis, which identified that there were no other companies able to 
provide the technology solution, was a limited scope desktop review. It included 
interviews with DSE, GMW, Southern Rural Water (SRW), the supplier of the channel 
automation technology for the pilot project and four other agencies with expertise in the 
water industry. However, the nature of this review meant that it could not provide DSE 
with adequate information on the nature of other similar technologies—not least 
because the information provided was not verified. 

DSE also commissioned a technical assessment of the channel automation technology 
to determine whether it was sufficiently robust to proceed with further investment. 
While the review concluded that the technology provides the appropriate level of 
functionality, compatibility and robustness for further investment, the review’s 
limitations meant it could not provide the necessary assurance to DSE or other 
investors. 
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Specifically, the review noted that it was limited to a high-level review of information 
that the proprietary company provided the authors. It further noted that the extent and 
veracity of any conclusions drawn from the review were limited to the extent that the 
proprietary company provided it with complete and accurate information.  

Given the vested interest of the technology provider to enter into contracts with DSE 
and GMW, and the investment that these two agencies had already made in the 
technology, DSE’s reliance on these reports to justify further investment is a significant 
concern. 

Central Goulburn 1234, Shepparton and Macalister projects 
For both the Central Goulburn 1234 and Shepparton projects, DSE and GMW did not 
consider both asset and non-asset options for these projects, as part of developing the 
case to proceed. 

For the Central Goulburn 1234 project, the only alternative option to channel 
automation DSE and GMW considered was pipelining. However, this was only noted in 
the final business case, and there was no substantive analysis of this option. In the 
business case, consideration of other options was confined to a sentence that noted 
other options had been considered and that the preferred option was best. 

The Shepparton business case considered only variations of the preferred asset 
solution, in this case modernisation, rather than alternatives to modernisation. These 
options were the only options analysed in the business case. 

GMW commissioned a study in 2000 to review options to save water in its irrigation 
system. It identified water loss areas and identified a range of options to address 
these, including automation, pipelines, and domestic and stock metering. However, this 
study was not undertaken to inform the development of the respective business cases 
and was not used to do so.  

For the Macalister project, a study was undertaken in 2004 to assess possible water 
savings options for the Macalister and Thomson rivers. The focus of this study was on 
increasing environmental flows, not increasing irrigation efficiency. The report was not 
comprehensive and recommended further work to investigate and analyse options. 
There was no further work before committing to the preferred asset solution of 
modernisation in the business case. 

The business case noted that the preferred option was the most attractive with lowest 
cost water savings, and that the automation technology had been subject to studies 
‘that indicated its feasibility’. Business case options are discussed only in terms of: 
• existing policy commitments  
• lost policy commitment opportunities by doing nothing   
• economic and water savings benefits. 
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Foodbowl Modernisation Project and Sugarloaf Pipeline 
The FMP and Sugarloaf Pipeline asset solutions were the only options considered and 
used in decision making for securing Victoria’s water supplies. As a consequence, DSE 
could not be reasonably assured that these projects represented the best investment 
to meet priorities, or that they had greater merit than other options. 

There were two high-level reviews examining options to secure Victoria’s water 
undertaken in late 2006 and early 2007: the Central Region Sustainable Water 
Strategy: Independent Review and Critique of Major Augmentation Options; and 
Review of Victorian Water Supply-Demand Options and Risks. Both detailed similar 
options, including:  
• desalination 
• water recycling from various sources 
• use of groundwater 
• north-south connection. 

The high-level nature of the reports, and the compressed time frames in which they 
were completed, meant that neither met the standards required of an adequate options 
analysis. Specifically, neither review compared options against established criteria or 
ranked the preferred options. 

The Review of Victorian Water Supply-Demand Options and Risks, which based its 
analysis on the same years as the Victorian Water Plan—later retitled Our Water, Our 
Future: The Next Stage of the Government’s Water Plan—concluded that the drought 
had not created a clear need for large and early supply augmentation and that 
investing in these projects appeared to be very expensive and almost certain to prove 
unnecessary.  

No other assessments of options to secure water for Melbourne, including non-asset 
solutions such as buying back water entitlements, occurred. The February 2007 
Cabinet submission for the Victorian Water Plan identified water pricing as the a way to 
secure the water, and Treasury Briefs between March and May 2007 highlighted that 
water trading was the cheapest option to secure water. The February 2007 submission 
also identified a north-south pipeline as a way to transfer this water. The options within 
the submissions lacked supporting analysis and assessment and there was no 
additional assessment, other than what was included in the briefs and submission. 

The draft Central Region Sustainable Water Strategy, which DSE released in April 
2006, considered a north-south pipeline option and water trading with Northern 
Victoria. Both options were explicitly excluded from the final Sustainable Water 
Strategy, which DSE released in October 2006. However, in February 2007, the 
Sugarloaf Pipeline project was submitted to Cabinet as an infrastructure investment 
option for the proposed Victorian Water Plan.  

There was no evidence to explain the changed position and no evidence that detailed 
the work underpinning the project’s inclusion on the February 2007 submission.  
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2.4 Developing the business cases 
Developing the business case is a critical part of making a decision about whether to 
proceed with major investments. It provides an opportunity to confirm the business 
need and to assess in detail the short-listed and preferred options, including 
comprehensive cost-benefit analyses to inform the decision to invest. 

Under the business case development guidelines, a business case should contain the 
information necessary to make an informed decision. For high-risk and high-
expenditure projects, such as those examined in this audit, business cases should 
contain greater detail and information than low-risk and low-expenditure projects. This 
detail includes: 
• evidence of a significant effort to confirm, quantify and prioritise needs 
• assessment of a wider range of options considered and refined for in-depth 

analysis 
• critical assumptions and constraints documented and input to scenario and 

sensitivity analyses 
• fully-detailed risk management issues, with major risks and potential impacts 

highlighted. 

Importantly, the business case should provide the decision-makers with the confidence 
that the proposed investment is well considered, worthwhile and has more merit than 
other proposals. 

No business case for the four irrigation projects or the Sugarloaf Pipeline was 
sufficiently rigorous for the risk and cost of the proposed projects. Cost-benefit 
analyses were superficial and there was no information to support the basis for water 
savings assumptions. The timeliness of the development of the business cases was 
also an issue for most projects. In some instances, project works started before the 
final business case was approved.  

Central Goulburn 1234, Shepparton and Macalister projects 
The quality of cost-benefit analysis for these three projects varied significantly, with 
limited analysis only on the preferred option. This was particularly the case for the 
Central Goulburn 1234 and Macalister projects. 

For Central Goulburn 1234, a cost-benefit analysis was undertaken as part of the 
proposal development. However, an economic assessment was not included in the 
final business case. The available information indicates that for stages one and two of 
this project, the benefits outweighed the costs, with a benefit cost ratio (BCR) of 1.2:1. 
The majority of the benefits were in stage two, with stage one alone deemed 
uneconomic. 
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For the Macalister project, a cost-benefit analysis was undertaken for stage one, 
however, was not completed before the business case was approved. There was no 
cost-benefit analysis for stage two, and the cost-benefit analysis undertaken for stages 
three to six was based on the initial analysis completed two years earlier, although 
using a different discount rate. The analysis for stage one and stages three to six 
indicates that the benefits outweighed the costs, with BCRs of 2.09:1 and 1.44:1 
respectively. 

The cost-benefit analysis undertaken for the Shepparton project was more 
comprehensive, and considered a range of contingency scenarios for the capital cost 
of five variations of the preferred option. Figure 2A shows the cost-benefit analysis for 
this project.  

Figure 2A 
Cost-benefit analysis— Shepparton Irrigation Area Modernisation Project 

Variations 
Benefit

($mil) 

Cost 
($mil)
 (15%) 

NPV
(15%) 

BCR
(15%) 

Cost 
($mil) 
(40%) 

NPV 
(40%) 

BCR
(40%) 

1 218.4 241.5 –23.1 0.90 254.0 –56.1 0.80 
2 200.9 194.8 6.1 1.04 204.6 –24.1 0.90 
3 191.8 172.8 19.0 1.11 172.6 –5.2 0.97 
4 208.4 208.7 –0.3 1.00 217.3 –29.3 0.88 
5 167.7 156.7 11.0 1.07 157.0 –9.7 0.94 

Source: Victorian Auditor-General's Office from data provided by Goulburn-Murray Water. 

Legend: NPV—Net present value; BCR— Benefit cost ratio 

With a BCR of 0.88 with a 40 per cent contingency, and a BCR of 1.0 with a 
15 per cent contingency, the preferred option—variation four—ranked fourth of the five 
variations considered. 

Timeliness was a significant issue for both the Central Goulburn 1234 and Macalister 
business cases. For Central Goulburn 1234, the business case was approved before a 
feasibility study of the automation technology had been completed. The approval to 
start early modernisation works was also provided before approval of the final business 
case. For the Macalister project, the business case was approved before the project’s 
cost-benefit analysis had been completed.  

Foodbowl Modernisation Project and Sugarloaf Pipeline 
The development of the business cases for the FMP and the Sugarloaf Pipeline 
commenced only after the government had committed to the projects and approved the 
funding. This process is contrary to the explicit and mandatory business case guidance 
for projects such as these. 
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As a consequence, the business cases could only reflect the preferred option given the 
funding and water savings constraints that the government had imposed through its 
earlier commitments—$1 billion and a long-term annual average of 225 GL in water 
savings.  

For the FMP, two business cases were developed. The first business case, to conduct 
early works on the FMP before a full business case was finalised, was approved in 
March 2008. However, in December 2007, the government had approved funding of 
around $113 million to conduct the early works—three months before the early works 
business case was approved. 

The second business case, for the remainder of the project, was submitted to 
government in August 2008. The decision was taken for the second business case to 
be further developed. A final business case was approved in June 2009—two years 
after the government committed to the project. However, in August 2008, the 
government had committed to developing tender documentation and engaging a 
managing contractor for the project, meaning that the approval for procurement 
occurred before approval of the final business case. Figure 2B outlines the timing of 
the decisions for the two business cases. 

Figure 2B 
Business case approvals timeline 

Date Action 
June 2007 Government approves the Foodbowl Modernisation Project. 
December 2007 Funding approval for the early works business case. 
March 2008 Government approves the early works business case. 
August 2008 Second business case submitted for approval. Not approved, with 

more work required. 
Government approves the procurement process for the second 
business case.  

June 2009 Government approves the second business case. 
Source: Victorian Auditor-General's Office. 

Water savings assumptions 
The government’s decision in 2007 to invest $1 billion was based on Goulburn-Murray 
Irrigation District’s (GMID) estimated annual water losses of about 900 GL. It estimated 
that wholesale refurbishment and reconfiguration of irrigation systems could save 
450 GL each year.  

These figures were largely unsubstantiated at the time the project was approved. The 
submission to Cabinet in June 2007 noted that limited work had been done to confirm 
the cost estimates or the projected water savings, and also that there was limited data 
available on the effectiveness of modernisation to achieve the level of water savings.  
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The original estimated loss of 900 GL reflected the losses for the whole of the GMID. 
This was potentially misleading, given the Central Goulburn 1234 and Shepparton 
irrigation districts, which had their own irrigation efficiency projects, were initially 
included in the FMP proposal, and later excluded. Greater transparency around system 
losses would have been achieved had the losses for these projects been excluded.  

DSE and the Northern Victoria Irrigation Renewal Project (NVIRP)—the state owned 
enterprise responsible for the project—undertook additional progressive testing of the 
water loss assumptions as part of the business case development for stage one. This 
approach recognised the need to apply adaptive processes as better information 
became available during the implementation stages.  

For the area related to the FMP, the best estimate of potential losses is now  
632 GL—nearly 270 GL less than the estimates that were used to justify the project. 
With probable reductions in inflows and allocations due to climate change, which was 
not considered in the modelling, future losses may be lower still.  

The water savings target of 425 GL for stages one to two of the FMP have not been 
changed to reflect the new loss data. Given there is less water available to make 
savings from, there is less certainty about whether the savings are achievable. This is 
particularly so if dry conditions reduce inflows. 

Costs and benefits 
While the FMP business case considered the costs and benefits for the project, the 
analysis was cursory and inadequate for a proposal of this size. The business case 
notes that the analysis is preliminary.  

Three benefits were identified in the cost-benefit analysis:  
• the value of the water saved  
• the broader economic benefit to the irrigators 
• the benefits to the Victorian economy and the environment.  

The analysis compares the net present value of water savings, estimated at 
$1 602 million, with project costs of $768 million. Figure 2C shows results of the 
cost-benefit analysis undertaken for the FMP business case. 

Figure 2C 
Cost-benefit analysis—Foodbowl Modernisation Program 

Cost-benefit analysis ($mil) 
NPV of water saving benefits at 6 per cent 1 602 
NPV of project cost at 6 per cent 768 
Benefit-cost ratio 2.1 

Source: Victorian Auditor-General's Office from data provided by Northern Victoria Irrigation 
Renewal Project. 
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A BCR of 2.1:1 suggests the proposal benefits outweigh the costs, although without 
greater detail the robustness of this assessment cannot be assured. The cost-benefit 
analysis was not sensitivity tested and does not articulate or reference the 
assumptions behind the analysis. It cannot be appropriately scrutinised as there is not 
enough detail and there are no assumptions.  

In April 2010, NVIRP provided us with a new cost-benefit analysis for stage one of the 
FMP. NVIRP undertook the new analysis, titled Stage 1 Cost-Benefit Analysis: 
Northern Victoria Irrigation Renewal Project, as part of its business case development 
for stage two of the project. 

Given the point in time during the conduct of the audit that NVIRP provided us with the 
new cost-benefit analysis, we have not had the opportunity to assess the analysis. 
Figure 2D shows that the net present value of the project is $1.37 billion, with a 
benefit-cost ratio of 2.65:1. It also compares the costs and benefits with earlier 
assessments. As with the 2009 cost-benefit analysis, this analysis suggests that the 
benefits continue to outweigh the costs. 

Figure 2D 
Revised cost-benefit analysis—Foodbowl Modernisation Program  

 August 2008
($mil) 

June 2009 
($mil) 

April 2010
($mil) 

Present value benefits 1 602 1 602 2 202 
Present value costs 888 768 830 
Net present value 714 834 1 372 
Benefit-cost ratio   1.8 2.1   2.7 

Source:  Victorian Auditor-General's Office from data provided by Northern Victoria Irrigation 
Renewal Project. 

The business case for the Sugarloaf Pipeline also included only a preliminary financial 
analysis, using a ‘triple bottom line’ framework and multi-criteria analysis to determine 
the benefits. While this is an acknowledged approach, it also has several limitations 
that should be highlighted when used. These limitations include the lack of a uniform 
set of principles and an established theoretical framework. This can lead to the 
application of different criteria and ranking methods, resulting in subjective judgments.  

The financial analysis considered four options. Two options were to do nothing, 
assuming rainfall will occur in line with the last 10 years (option one, which was the 
base case) and with the last three years (option two). The other two options 
considered two routes for the pipeline: the Melba Highway (option three) and the Hume 
Highway (option four).  

Melbourne Water selected a scoring range of –4 to +4, where the option with the 
highest score indicates the preferred option. The options and their scores are shown in 
Figure 2E.



Planning for irrigation efficiency 

20       Irrigation Efficiency Programs  Victorian Auditor-General’s Report 

Figure 2E 
Triple Bottom Line assessment summary—10-year record 

Criteria 
Sub-

weighting 

Option 1
Do nothing 

(10-year 
record) 

Option 2 
Do nothing 

(3-year 
record) 

Option 3 
Melba 

Highway 
route 

Option 4
Hume 

Highway 
route 

Economic/Financial 40% 0 –0.4 –0.5 –0.8 
Environmental 30% 0 –0.36 –0.345 –0.525 
Social 30% 0 –0.75 0.375 0.285 
Total score 100% 0 –1.51 –0.44 –0.995 
Source: Victorian Auditor-General's Office from data provided by Melbourne Water. 

Each of the non-base case options—two, three and four—scored less favourably than 
the 10-year rainfall scenario, indicating the project costs outweighed the benefits. 
While the business case notes that options three and four scored better compared with 
the 3-year rainfall scenario, there is no analysis for this scenario. 
 

The proposed project had no sensitivity testing. The business case notes that  
‘a +/– 25 per cent sensitivity analysis of options three and four would not be expected 
to alter the ranking due to the clear difference in score between options 3 and 4’. 

Recommendation 
1     The Department of Sustainability and Environment should: 

• develop processes and quality assurance mechanisms for the planning of 
major investments so that future investment decisions are appropriately 
informed and considered, consistent with mandatory guidance 

• develop an approach to cost-benefit analysis that demonstrates consistency 
and enables comparisons over time. 
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3 Managing irrigation efficiency 
projects 

At a glance 
Background  
Modernising Victoria’s irrigation infrastructure is a complex task. It includes re-lining 
irrigation channels to reduce leaks, installing automated gates along the channels to 
better control water flows and replacing a large number of manual water meters with 
automated ones. This requires competent project management so that intended 
outcomes are realised in a timely way.  

Findings  
• There was limited management information to provide the requisite assurance 

about how these projects are progressing and to what extent they have met or 
are meeting their intended outcomes. This was exacerbated by the lack of 
centralised project status information. 

• Poor documentation, particularly within the Department of Sustainability and 
Environment, limited their ability to assess the achievement of intended 
outcomes. 

• While the projects have generally progressed as planned against their time 
frames for completion, in some instances the costs of the projects exceeded the 
planned costs, expected water savings had not been achieved and the 
effectiveness of the modernisation was uncertain.  

• A new water savings protocol was developed in June 2009 to assess savings 
from the irrigation modernisation projects. The protocol and its technical manual 
are comprehensive and reflect better practice. 

Recommendations 
The Department of Sustainability and Environment should: 
• better document decisions and project information, with particular emphasis on 

demonstrating outcomes 
• routinely report publicly on the status of projects, including time, cost, quality and 

achievement of water savings. 

The Department of Sustainability and Environment and water authorities should 
produce more comprehensive project status information to provide greater 
transparency around the status of projects.  
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3.1 Introduction 
Modernising Victoria’s irrigation infrastructure is a complex task. It involves a range of 
works, including re-lining irrigation channels to reduce leaks, installing automated 
gates along the channels to better control water flows and replacing a large number of 
manual water meters with automated ones.  

Much of the modernisation work occurs over a short period and generally during a few 
winter months when the irrigation system is shut down. This not only extends the 
duration of projects, but also requires effective project management so that intended 
outcomes are realised in a timely way. This requires robust planning—not just in 
project management but also at project conception—to maximise the chances that 
expectations will be met. 

The audit examined how well water authorities had managed irrigation modernisation, 
and whether the projects had achieved their intended outcomes. The audit also 
examined whether water authorities had robust methods in place to determine whether 
the primary outcome, water savings, could be reliably assessed. 

3.2 Conclusion 
Most projects have progressed well against their planned time frames. However, costs 
and water savings have often not been met or are uncertain, and project scopes have 
been repeatedly revised. Some elements of the projects have also experienced issues 
with the automation technology, highlighting one of the consequences that can arise 
from a lack of rigour in planning these projects, and failing to address unresolved 
issues from the pilot project.  

A comprehensive water savings protocol has recently been developed to assess water 
savings from the modernisation projects. Independent audits should help the 
Department of Sustainability and Environment (DSE) and the water authorities to 
accurately assess the amount of saved water. 

Poor documentation, particularly within DSE, is ongoing and needs to be resolved 
quickly, because it limits DSE’s ability to assess what results it has achieved.  

3.3 Project management 
This section examines the management of the Central Goulburn 1234 (CG1234), 
Shepparton and Macalister irrigation modernisation projects. They were expected to be 
either finished or nearly finished at the time of this audit. This section also comments 
on the pilot project in the Central Goulburn number two channel (CG2); the genesis of 
the other three projects. This review focused on time, cost and quality, and whether the 
projects had achieved or were achieving their intended outcomes.  
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There was limited detailed information to enable the management of these projects to 
be assessed, including how the projects are progressing and to what extent they have 
met, or are meeting, their intended outcomes. This was exacerbated by the lack of 
centralised project status information; a significant deficiency given the large number of 
stakeholders involved, and the high-risk and high-value nature of the projects. 
Combined with the repeated revisions to scope, and a lack of detailed information in 
business cases and funding deeds, it was difficult to determine the intended and final 
outcomes, particularly for water savings.  

A monthly reporting template is designed to provide DSE with details including: 
• project funding and expenditure 
• status of works completed, against the milestone 
• approved, revised and actual completion dates 
• variations and notes on progress. 

However, there are no status reports and no completed reports. 

From the information provided, the three projects have generally progressed as 
planned against their time frames for completion. The CG1234 and Shepparton 
projects have been completed, while the Macalister’s final stage is due for completion 
in late 2010. In some instances the costs of the projects exceeded the planned costs, 
expected water savings had not been achieved and the effectiveness of the 
modernisation was uncertain.  

Figure 3A summarises the cost and water savings outcomes from the business cases 
and funding deeds for the three main projects. The lack of clarity around some of these 
figures highlights the difficulties presented by the lack of centralised reporting. CG2 
has been excluded from the summary as it did not have water savings as a primary 
aim.  
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Figure 3A  
Summary of intended and estimated project outcomes  

Project 

Intended 
cost 

($mil) 

Estimated 
cost  

($mil) 
Variance

(%) 

Intended 
savings 

(GL) 

Estimated 
savings 

(GL) 
Variance 

(%) 

Intended 
cost/ML 

($) 

Estimated 
cost /ML

($) 
CG1–4 
stage 1 17.9 17.3 –3.4 (f)4.8 5.7            16.0    3 729 3 035 
CG1–4 
stages 2–3 (e)25.5 32.5 27. 5 13.2 10.7 –19.0 1 931 3 037 
Shepparton 
stages 1–2 148.0 140.7 –4.9 (a)52.3 52.1 –0.3 2 830 2 700 
Macalister 
stages 1–2 (b)7.5 (c)7.9 5.0 5.0 (c)5.0 0.0 1 500 (c)1 580 
Macalister 
stages 3–6 20.0 (d)Unknown n.a. 10.0 (c)10.0 0.0 2 000 (c)2 000 

(a) These figures are based on the business cases and have not been adjusted to reflect the water savings guidelines. 
(b) Stage 1 had an actual cost of $1.1 million, while the stage 2 intended cost was up to $6.4 million. 
(c) Based on information that DSE provided. 
(d) These stages of the project are not complete and the actual cost/water savings are not yet known. 
(e) Based on revised costs for stages two and three. 
(f) Based on information that GMW provided. The business case did not identify the amount of water to save for this 

stage of the project. 
Note: n.a—not applicable. 
Source: Victorian Auditor-General’s Office. 

3.3.1 Central Goulburn 2 project 
The CG2 project was a pilot study of proprietary channel automation technology. 
Initiated by a commercial entity in 2002, it later included Goulburn-Murray Water 
(GMW) and DSE. The pilot project was expected to show benefits like: 
• improved customer service 
• water savings 
• productivity savings 
• improved occupational health and safety. 

The Pilot Management Board evaluated the pilot. The board comprised the three 
parties involved in the project. The absence of an independent evaluation is a 
deficiency in the project governance. 

The Pilot Management Board’s Report of Findings noted that it failed to fully meet 
several of the 16 project objectives, although the report does not verify the claims 
against any of the objectives. Objectives not fully achieved include: 
• gathering enough information to plan for possibly acquiring and installing channel 

automation later in other channel systems within GMW 
• gathering enough information from the pilot to plan how possible water savings 

from such later work could add to environmental flows
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• estimating the volume of water savings from such later work that could add to 
environmental flows  

• providing information and reporting on the benefits of the channel automation 
technology, including the economic value to affected water users and/or GMW. 

One objective was not achieved. This was to fully test the differences in operating 
range for channels under different downstream controls. 

Despite several issues being identified, many had not been resolved four years after 
the pilot. These issues, identified in GMW’s CG2 Resolution of Outstanding Issues 
Final Report, included: 
• channel operating height 
• accuracy of measurement 
• consultation expectations not met  
• integration of new assets into old channels, resulting in leaks 
• inflexibility of the system, with a lack of control, scheduling issues, and a  

non-user friendly system 
• no choice in outlet type, with expensive outlets installed for customers with small 

entitlements. 

No evidence was provided to show that these issues have since been resolved. 
Despite this, the government approved three projects using the same technology 
between 2004 and 2008.  

3.3.2 Central Goulburn 1234 project 
The Central Goulburn 1234 project involved modernisation of channels one to four of 
the Central Goulburn irrigation area. Conducted over three stages and with intended 
costs of $45.6 million, the project was expected to achieve water savings of around 
31.5 GL through channel automation (stage one); channel remediation (stage two); 
and meter replacement (stage three). This represented a cost per megalitre saved of 
$2 821 for all three stages.  

Limited information was available on the intended outcomes for this project and how 
GMW was going to achieve those outcomes. The business case provided only  
high-level information on what works were to be undertaken and when they were to be 
completed. For example, there was no detailed timeline included, and for stages one 
and two, the intended works needed to be deduced from information about capital 
costs. No timing was provided for stage three and water savings were not detailed for 
each stage when the project was approved in 2004.  
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Following the completion of stage one, GMW transferred responsibility for stages two 
and three to FutureFlow, the alliance partner engaged to modernise the Shepparton 
irrigation area. At the time of the transfer, the funding arrangements and expected 
outcomes were revised following the availability of more accurate data and correcting 
flawed assumptions within the original business case. The revisions reduced the costs 
for these stages from $27.6 million to $25.5 million, with a reduction in the expected 
water savings. The revised stages show that: 
• stage two was expected to generate around 2.8 GL, for $11.3 million 
• stage three was expected to generate around 10.4 GL of water savings, for  

$14.2 million 
• all water from these stages was to be used for the short-term augmentation of 

Melbourne’s water supplies for the 2010–11 year. 

Achieving project outcomes 
Whether actual outcomes for stage one of the Central Goulburn 1234 project, in terms 
of cost and water savings, have been achieved is unclear. Information about the 
project status, progress or completion is contained in disparate documents. There were 
no documents that clearly documented and detailed this information. 

Audit analysis is that stage one of the Central Goulburn 1234 project was completed in 
2006 at a cost of $17.3 million, which was $600 000 less than the project budget. The 
stage also generated savings of around 5.7 GL. This represents a cost per megalitre 
saved of $3 035. However, there is no evidence that shows the amount of water this 
stage was intended to save. In addition, there is no independent verification of the 
accuracy of the water savings. 

In relation to stages two to three of the Central Goulburn 1234 project, the project 
under-delivered on the original scope in terms of works undertaken, and exceeded 
project costs by around $7 million. Specifically, 9.2 kilometres less channel 
rehabilitation was undertaken—22 per cent less than expected, with an under-spend 
for this component of $600 000. While all the 885 water meters were installed as 
planned, costs for this component increased by around $12 million to $26 million, or 
84 per cent. The reasons for the increase are cited in the findings regarding the 
Shepparton project, which were also applicable for stages two and three of the Central 
Goulburn project. 

DSE estimates that for stages two to three, around 10.7 GL of water has been saved, 
at a cost of $32.5 million. The cost per megalitre for this stage was around $3 037. 
When combined with the outcomes from stage one, the whole of the Central Goulburn 
1234 project is estimated to have saved around 16.4 GL of water at a cost of $49.8 
million—$4.3 million more than the original estimate, albeit with a reduced scope. This 
represents a cost per megalitre of $3 037. 
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Effectiveness of the asset solution 
Apart from assessing water savings, limited other work had been undertaken to 
determine the effectiveness of the modernisation works, in terms of improved irrigation 
efficiency and service needs. The draft July 2009 value-for-money report indicated that 
irrigators were surveyed to determine whether the modernisation has improved service 
levels, including obtaining their views on whether: 
• new meters have made irrigating more efficient 
• flow rates have improved 
• less water is used to irrigate 
• meters open and close at the requested times 
• automation has impacted adversely on irrigation requirements. 

No survey responses were in the report, but were to be included in later reports. The 
surveys of user experiences were not undertaken as FutureFlow considered the 
results would be subjective and difficult to draw conclusions from. Instead, they are 
using system data to determine effectiveness. 

We also found that a key element of modernisation—reducing water ordering times for 
irrigators—had not yet been achieved. The value-for-money report notes that this was 
due to complications associated with operating the irrigation system with low water 
allocations. Reduced ordering times will not be implemented until allocations improve.  

3.3.3 Shepparton project  
The Shepparton project involves modernising the Shepparton irrigation area through a 
combination of channel automation; reconfiguration and rationalisation; gravity and 
pressurised pipes; and meter replacement. 

The project consists of two stages: stage one, conducted between December 2007 
and December 2008, involved automating the major channels, replacing meters and 
reconfiguring. Stage two, conducted between January and December 2009, involves 
the completion of the remaining stage one project elements, reflecting the staged 
approach undertaken. 

The total project cost, identified in the funding deed, was $188.2 million. This included 
$34.6 million of avoided costs and service costs—costs incurred by customers for 
improved service. The actual external project funding was $153.6 million. However, the 
final funding provided for the Shepparton project was $148 million, reflecting an 
increase in the avoided and service costs after the funding deed was signed.  

With expected water savings for the Shepparton project of 52.3 GL, the project cost 
represented a cost per megalitre saved of $2 830. Around 12 GL of this savings was to 
be allocated to augment Melbourne’s water supplies until 2011–12.  
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Project scoping 
At the request of the GMW board and the project review group, FutureFlow revised the 
Shepparton project’s scope in June 2009. The revision removed the pressurised 
pipeline from the project, with a view to including it in the stage two business case for 
the Foodbowl Modernisation Project, which is being developed. Upon commencement 
of the project alliance in 2008, FutureFlow reviewed the original scope and they found 
that to implement the intended scope would cost $61 million more than originally 
planned.  

The draft value-for-money report that the project alliance completed in July 2009 noted 
the following reasons for the project cost increase, which also applied to stages two to 
three of the Central Goulburn project: 
• a requirement to adopt Northern Victoria Irrigation Renewal Project’s metering 

principles in relation to meter selection and enhancement lead to a 60 percent 
cost increase in comparison to the business case assumptions  

• there were omissions and wrong assumptions in the original business cases 
including: 
• no allowance for customer consultation, farm irrigation assessments and 

decommissioning of meters 
• insufficient allowance for additional meter costs  
• under-costing of meters  
• failure to recognise the step change required to manage the logistics of the 

program 
• non-specific factors, such as CPI increases and contingencies. 

Consequently, FutureFlow reduced the scope of the project to meet the pre-existing 
budget, rather than seek additional funding. One of the more significant scope changes 
was the removal of the pressurised pipeline in the Shepparton East area. DSE’s advice 
to the Minister for Water was that there was no guarantee that the pipeline cost could 
be contained, and that the project had the potential to significantly exceed its budget if 
all the planned works were undertaken. The removal of the pressurised pipeline 
reduced the project cost by $39.1 million, with a reduction in water savings of around 
4 GL. 

Achieving project outcomes 
The status reports for the Shepparton project were detailed and provided adequate 
information to assess the status of the project. In addition, draft value-for-money 
reports were developed by FutureFlow in July 2009 and March 2010. These reports, 
while not designed to keep investors informed of the project’s status on an ongoing 
basis, provide detailed evidence of project outcomes.  

The Shepparton project has been completed. The project achieved its intended water 
savings and was under budget, although this was largely due to reductions in scope. 
We were unable to assess the timeliness of this project, as the business case did not 
establish a time frame for completion.  
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The project alliance’s draft 2010 value-for-money report notes, at a high-level, that the 
project’s cost for the works completed to date was $140.7 million, with actual water 
savings of 52.1 GL. This represents a cost per megalitre of around $2 700 and is 
consistent with the expected cost per megalitre.  

3.3.4 Macalister project 
The Macalister project involves targeted modernisation of irrigation systems within the 
Macalister Irrigation District. It aims to achieve water savings, primarily through the use 
of channel automation, to improve environmental flows to both the Macalister and 
Thomson Rivers. In addition, the project aims to: 
• reduce outfalls from the irrigation drains, thereby reducing by three tonnes the 

annual nutrient exports to the Gippsland Lakes 
• provide improved supply service to the irrigation customers.   

While the original business case proposed undertaking the project in two stages, this 
was ultimately revised and the project was divided into six stages. Figure 3B shows the 
proposed scope, cost and estimated water savings for each of the stages. 

Figure 3B 
Proposed scope, costs and water savings, stages 1–6 

Stage Scope Cost ($mil) 
Water savings 

(GL) 

1 Measurement and pilot on Valencia Ck (a)1.1 1.8 
2 Targeted automation 6.4 3.2 
3 Outfall measurement 1.4 0.0 
4 Off-take and system measurement 3.2 2.0 
5 Targeted automation 7.9 0.0 

6 Targeted automation 7.5 (b)8.0 

Total  27.5 15.0 
Notes: (a) This is the actual cost for this stage. 
         `(b)This includes water savings for stage 4. 
Source: Victorian Auditor-General’s Office. 

The total funding for the project is $27.5 million, of which $20 million—funded by the 
Commonwealth Government—is for stages three to six. With expected savings of 
around 15 GL, this represents an expected cost of around $1 833 per megalitre. 

Achieving project outcomes 
While reporting against outcomes occurred for this project, it lacked sufficient detail to 
obtain a clear assessment of progress and obtain adequate assurance. In particular, 
there is no detailed analysis of performance against scope, time and water savings. 
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For example, when reporting against scope, budget, construction program and quality, 
technology implementation and the implementation schedule, it reports only that there 
was ‘no deviation’. Reporting on a ‘by exception’ basis, such as this, limits both 
transparency and accountability.  

Project costs were revised on several occasions, although it is not clear from the 
documentation the reasons for the revisions or whether the project scope had also 
changed. The revised cost of $25.3 million, down from $27.5 million, is likely to be met, 
based on analysis of the cost information that Southern Rural Water (SRW) provided. 
DSE advised that 5 GL of water from stages one and two was released as 
environmental flows in autumn/winter 2009, with a further 5 GL expected to be 
released in April/June 2010. There was no evidence that the environmental release 
was achieved through water savings. In addition to water balance assessments 
undertaken during the project for irrigation outfalls, SRW has recently appointed an 
independent auditor to verify the water savings from this project. 

3.4 Assessing water savings 
Given the high-level of investment in saving water in irrigation systems, it is important 
that the outcomes, in the form of water savings, are assessed accurately and promptly. 
Equally important is that the method of assessment is robust and the outcomes are 
independently verified. This will help not only to inform whether the investment 
represents value-for-money by achieving the expected savings, but can also help to 
inform the assumptions used in the planning of future projects. In addition, it can help 
to develop community confidence in these projects. 

The three irrigation projects—Central Goulburn 1234, Shepparton and Macalister—did 
not have methods established for assessing project water savings when they were 
approved. It was unclear how water savings for these projects were to be consistently 
measured.  

In June 2009, DSE published a protocol to guide the assessment of water savings. 
The protocol has been applied retroactively to the earlier projects and will be applied 
prospectively to these and other irrigation modernisation projects.  

The water savings protocol and accompanying technical manual are comprehensive 
and reflect better practice. The protocol: 
• specifies a reliable and repeatable process and methods to estimate water 

savings from irrigation modernisation projects 
• provides the best estimate of water savings for inclusion in economic 

assessments of investments in irrigation modernisation projects 
• establishes a transparent process, which can be readily audited and reported on 

to enable actual water savings to be converted to entitlements at an appropriate 
time. 
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An independent auditor is assessing water savings using the new protocol. In 
November 2009, the auditor published the results of the first audit of the Central 
Goulburn 1234 and Shepparton projects. The audit, which focused on savings for the 
period between 1 March 2009 and 15 May 2009, shows that around 4.2 GL was saved 
during this period, generally in accordance with expectations. There was no evidence 
of audits to verify water savings before 1 March 2009. 

Recommendations
2     The Department of Sustainability should: 

• better document decisions and project information, with particular emphasis 
on demonstrating outcomes. 

• routinely report publicly on the status of projects, including time, cost, quality 
and achievement of water savings. 

3      The Department of Sustainability and Environment and water authorities should 
produce more comprehensive project status information to provide greater 
transparency around the status of projects. 
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Appendix A. 
Audit Act 1994 section 16—
submissions and comments 
Introduction 
In accordance with section 16(3) of the Audit Act 1994 a copy of this report was 
provided to the Department of Sustainability and Environment, Goulburn-Murray Water, 
Southern Rural Water, Melbourne Water and the Northern Victoria Irrigation Renewal 
Project with a request for comments or submissions. 

The comments and submissions provided are not subject to audit nor the evidentiary 
standards required to reach an audit conclusion. Responsibility for the accuracy, 
fairness and balance of those comments rests solely with the agency head.  
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Submissions and comments received 

RESPONSE provided by Department of Sustainability and Environment  
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RESPONSE provided by Department of Sustainability and Environment – 
continued 

 



Appendix A. Audit Act 1994 section 16—submissions and comments 

36       Irrigation Efficiency Programs  Victorian Auditor-General’s Report 

RESPONSE provided by Department of Sustainability and Environment – 
continued 
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RESPONSE provided by Goulburn-Murray Water  

 



Appendix A. Audit Act 1994 section 16—submissions and comments 

38       Irrigation Efficiency Programs  Victorian Auditor-General’s Report 

RESPONSE provided by Goulburn-Murray Water – continued 



Appendix A. Audit Act 1994 section 16—submissions and comments 

Victorian Auditor-General’s Report Irrigation Efficiency Programs       39 

RESPONSE provided by Southern Rural Water 
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RESPONSE provided by Southern Rural Water – continued 
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RESPONSE provided by Southern Rural Water – continued 
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RESPONSE provided by Southern Rural Water – continued 
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RESPONSE provided by Southern Rural Water – continued 
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RESPONSE provided by the Northern Victoria Irrigation Renewal Project 
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RESPONSE provided by the Northern Victoria Irrigation Renewal Project – 
continued 
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RESPONSE provided by the Northern Victoria Irrigation Renewal Project – 
continued 
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RESPONSE provided by the Northern Victoria Irrigation Renewal Project – 
continued 
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RESPONSE provided by the Northern Victoria Irrigation Renewal Project – 
continued 

 



Auditor-General’s reports 

Reports tabled during 2009–10 
 

Report title Date tabled

Local Government: Results of the 2008–09 Audits (2009–10:1) November 2009

Public Hospitals: Results of the 2008–09 Audits (2009–10:2) November 2009

Towards a ‘smart grid’—the roll-out of Advanced Metering Infrastructure  
(2009–10:3) 

November 2009

Responding to Mental Health Crises in the Community (2009–10:4) November 2009

Management of the Community Support Fund (2009–10:5) November 2009

Auditor-General’s Report on the Annual Financial Report of the State of Victoria,  
2008–2009 (2009–10:6) 

November 2009

Water Entities: Results of the 2008–09 Audits (2009–10:7) November 2009

Maintaining the Integrity and Confidentiality of Personal Information (2009–10:8) November 2009

Vehicle Fleet Management (2009–10:9)  November 2009

Managing Offenders on Community Corrections Orders (2009–10:10) November 2009

Portfolio Departments and Associated Entities: Results of the 2008–09 Audits  
(2009–10:11) 

December 2009

Making Public Transport More Accessible for People Who Face Mobility Challenges 
(2009–10:12) 

December 2009

Use of Development Contributions by Local Government (2009–10:13) December 2009

The Effectiveness of Student Wellbeing Programs and Services (2009–10:14) February 2010

Tendering and Contracting in Local Government (2009–10:15) February 2010

Management of Concessions by the Department of Human Services (2009–10:16) February 2010

Irrigation Water Stores: Lake Mokoan and Tarago Reservoir (2009–10:17) March 2010

Management of Safety Risks at Level Crossings (2009–10:18) March 2010

Fees and Charges—cost recovery by local government (2009–10:19) April 2010

Performance Reporting by Departments (2009–10:20) May 2010

Tertiary Education and Other Entities: Results of the 2009 Audits (2009–10:21) May 2010
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Reports tabled during 2009–10 
 

Report title Date tabled

Managing Teacher Performance in Government Schools (2009–10:22) May 2010

Control of Invasive Plants and Animals in Victoria's Parks (2009–10:23) May 2010

Partnering with the Community Sector in Human Services and Health (2009–10:24) May 2010

The Community Building Initiative (2009–10:25) May 2010

Administration of the Victorian Certificate of Education (2009–10:26) June 2010

Hazardous Waste Management (2009–10:27) June 2010

Personal Safety and Security on the Metropolitan Train System (2009–10:28) June 2010

VAGO’s website at <www.audit.vic.gov.au> contains a comprehensive list of all reports issued by the 
Office. The full text of the reports issued is available at the website.  
 

 

Availability of reports 
Copies of all reports issued by the Victorian Auditor-General's Office are available 
from: 

• Information Victoria Bookshop 
505 Little Collins Street 
Melbourne Vic. 3000  
AUSTRALIA 

Phone: 1300 366 356 (local call cost) 
Fax: +61 3 9603 9920 
Email: <bookshop@diird.vic.gov.au> 
 

• Victorian Auditor-General's website: <www.audit.vic.gov.au> 
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