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Key summary points 

Evaluation objectives and scope 

• The purpose of this evaluation was to examine the impacts and legacy, effectiveness and cost-
effectiveness of $598 million of investment associated with the Environmental Contribution (EC) 
between 2004 and 2014. 

• The scope of the evaluation does not include assessment of the appropriateness of the objectives 
of the EC or the funding mechanism itself, nor does it include evaluation of the delivery efficiency 
and administration of the EC.  

Evaluation approach 

• EC investments were categorised into nine separate but inter-related themes: water planning 
($32.1m), irrigation modernisation and water recovery ($130.4m), environmental water planning 
and management ($70.1m), waterway health ($149.8m), on-farm irrigation ($36.4m), water 
entitlements and markets ($19.8m), urban water ($110.6m), water information ($21.4m), and 
groundwater ($27.3m). 

• The evaluation involved several rounds of consultation with key Departmental officials and was 
structured around an agreed set of evaluation criteria and questions. 

Evaluation findings 

• The EC formed an integral component of the Victorian Government’s Our Water Our Future 
(OWOF 2004) reform agenda and formed a vital part of a broader effort to restore balance to a 
pattern of unsustainable water use across the state that was resulting in significant environmental 
degradation and the risk of irreversible damage. 

• Investments in EC initiatives were almost always aligned with the legislative objectives of 
promoting the sustainable management of water, and addressing adverse water-related 
environmental impacts. 

• The EC investment was also closely aligned with the National Water Initiative (NWI), the 
Australian Government’s Water for Future policy, and with other inter-jurisdictional agreements 
such as The Living Murray First Step Decision Initiative (TLM). EC investment played a role in 
enabling Victoria to meet its obligations under the NWI. 

• The EC investment has resulted in a better understanding of Victoria’s water resources and their 
associated environments. Investments from the EC have resulted in significant improvements in 
planning and management arrangements that have provided the guidance, structure and 
processes that have allowed the OWOF 2004 reforms to be delivered. The development of the 
four Sustainable Water Strategies (SWSs) has been a key outcome of EC funding that has been 
pivotal in ensuring ongoing water supplies for the community in an environmentally sustainable 
manner across the state. 

• Investments in water data collection, accounting, reporting and compliance, and the development 
and incorporation of data in the Water Management Information System have provided a crucial 
information base for managing surface water. Similarly, groundwater management has been 
improved through investments in improving knowledge of groundwater systems, and the 
implementation of a groundwater management framework has resulted in a significant increase in 
the number of areas managed under groundwater management plans.  
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• The program of investment undertaken by the EC has provided the necessary foundation for the 
ongoing protection of Victoria’s priority waterways and water-dependent environments, and 
restoration of many of those that have degraded. EC investment played a major role in meeting 
commitments regarding environmental water recovery (including the recovery of approximately 
81.1 GL of water entitlements attributable to EC investment), while establishing a synergistic 
program of environmental watering and riparian and in-stream restoration that have been 
undertaken with a long-term view to improving environmental health, while also providing 
immediate benefits to waterway users. 

• The EC funded the establishment of the Environmental Water Reserve and the Victorian 
Environmental Water Holder (VEWH), which were critical components of a shift towards a more 
sustainable water future that ensure that the environment receives targeted delivery of 
environmental flows. VEWH now manages a portfolio of over 650 GL of water entitlements across 
the state and has increased deliveries of environmental water in Victoria from 22.5 GL in 2007-08 
to 1,167.8 GL in 2013-14, reflecting the increase in water holdings and wetter conditions.  

• The implementation of entitlement unbundling and development of the Victorian Water Register 
were major achievements that have produced significant benefits to water users, government and 
the environment. Unbundling has resulted in benefits to market participants from improved 
confidence, flexibility, and certainty for investment in the long-term and for trading decisions in the 
short-term. 

• Investments by the EC in the modernisation of irrigation infrastructure and complementary on-
farm initiatives to incentivise improvements to irrigation systems and practices have resulted in 
productivity improvements that will continue to be accrued for many years into the future. 

• EC Investments in the urban water sector have resulted in a reduction in the demand for water 
(approximately 15.3 GL per year) that would have otherwise been sourced from potable supplies. 
This helped alleviate the increasing pressure on water supplies and provided an integral 
component of broader water saving efforts across the state that served to free-up the availability 
of water for environmental purposes and make water use more sustainable. 

• Improvements to water markets, institutional arrangements, water planning, and increased water 
information funded by the EC have been key to environmental water recovery while both 
protecting and enhancing irrigation productivity, during one of the worst droughts in Victoria’s 
recent history. 

• Our indicative analysis shows that the total quantifiable economic benefits of the EC are expected 
to be in the range of approximately $590 million to $930 million as a present value (over the life of 
the investment) as compared with the total investment of $598 million. 



 
AITHER | report  1 
Environmental Contribution Evaluation 
 

Summary report 

Aither Pty Ltd (Aither) was commissioned by the Department of Environment, Land, Water and 
Planning (the Department) to undertake an evaluation of the Environmental Contribution (EC) over 
the ten year period between 2004 and 2014. 

Evaluation objectives and scope 

The Department committed to undertake this evaluation in response to a recommendation made by 
the Victorian Auditor General’s Office (VAGO) in a 2014 audit.  

The specific purpose of the evaluation was to examine the impacts and legacy, effectiveness and 
cost-effectiveness of the EC between 2004 and 2014. The evaluation provides an opportunity to 
demonstrate the achievements of the investment to date and to help inform future EC investment. It 
also allows the Department to demonstrate to the government and public the extent to which it is 
meeting its legislative objectives and delivering positive outcomes for the community.  

The scope of Aither’s evaluation is bounded in a number of areas, which was necessary given the 
scale of investment (approximately $600 million), the short time frame for this evaluation, plus the 
desire to avoid duplicating the recent VAGO review. Specifically, Aither has not been requested to 
assess the appropriateness of the objectives of the EC or the funding mechanism itself. Similarly, the 
delivery efficiency and administration of the EC, including the selection and prioritisation of projects, 
has not been assessed as these aspects have already been evaluated by VAGO. Finally, the cost-
effectiveness of individual EC projects has also not been evaluated given the focus on broader overall 
outcomes.  

Aither’s report is therefore focused on documenting and assessing the outputs and outcomes of the 
investment, considering the extent of alignment of investment with EC objectives and policy settings, 
and providing an indication of the overall return on investment. Aither has also provided advice and 
guidance to assist in the development of a more comprehensive monitoring and evaluation framework 
to be applied in the future for projects funded by the EC, in response to part of VAGO’s 
recommendation.  
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Evaluation approach 

Evaluation criteria and questions 

The evaluation criteria and questions were based on a standard evaluation framework (see Figure 1) 
that was tailored to the evaluation criteria being considered for the EC.  

 

Figure 1 Program logic and evaluation criteria 

 

The evaluation was structured around a set of clearly defined evaluation criteria and questions, which 
were discussed and agreed with the Department: 

Problem / justification 

• What was the problem the EC was attempting to address? 

• Why was this important? 

• How did the investment link to other initiatives? 

Impact 

• What were the inputs and outputs of the investments? 

• What have been the outcomes, benefits and achievements of the EC investments associated 
with these outputs? (e.g. changes in resource condition, management activities or institutions) 

Legacy: 

• How will these outcomes change over the longer term (i.e. next 20 years)? 

• What is the indicative value or likely significance of these outcomes? 

Problem/ 
context 

and 
stakeholder 

needs 

Legislated 
objectives 
of the EC 

Inputs Outputs Current 
outcomes 

Cost-effectiveness 

Effectiveness 

Long-term 
outcomes 

Impacts Legacy 
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Effectiveness: 

• To what extent was the investment aligned with the legislative objectives? 

• To what extent was the investment aligned with government policy? 

• To what extent have the legislative objectives been met, both now and in the future? 

• What is the evidence of a continued need for the investment? 

Cost-effectiveness (return on investment) 

• In aggregate, how do these benefits compare to the investment required? 

Focus on investment theme evaluation  

Given the large and diverse number of projects, and the substantially different outputs and outcomes 
associated with each initiative, the 104 initiatives were categorised into nine broad categories or 
themes of investment. This categorisation of the investment enabled the assessment to be 
aggregated up from the project level through the investment theme to the overall objective level. Many 
of the specific EC initiatives were found to be subcomponents or ongoing investments in the same 
types of activities over each of the EC investment tranches. This reinforced the benefit of focusing on 
the investment theme level and not examining all individual projects. 

Evaluation methods 

The broad approach employed to evaluate the EC investment included: 

• development of a qualitative narrative describing the logic of the investment 

• consultation with Departmental staff 

• assessment against evaluation criteria / questions based on a range of qualitative and 
quantitative data analysis techniques 

• quantitative economic assessment of the value of investment outcomes in key areas, where 
possible. 
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Evaluation findings 

Problem and strategic response 

To understand the EC and its achievements, it is vitally important to understand the extraordinary 
circumstances in the lead up to its establishment and through the 10 years of the evaluation period. 
By the early 2000’s it was clear that the level of consumptive water use was unsustainable. This was 
fundamentally because the environmental costs of water use and the natural limitations on total 
resource use were not being adequately measured and accounted for, and they were not sufficiently 
reflected in water charges. Combined with these inadequacies in the policy framework, there was 
insufficient funding for developing more sustainable water management regimes and addressing the 
legacy of overuse. 

The severe and prolonged Millennium Drought exacerbated these problems. Water dependent 
environmental assets like River Red Gum forests along the banks of the Murray River were dying and 
there were concerns about the likelihood of irreversible ecological decline. At the same time, 
consumptive users – in irrigation and urban communities – were also being affected. Water 
restrictions placed a heavy burden on urban communities through direct impacts on economic growth 
as well as impacts on community well-being.  

All of this translated into pressure on state and federal governments to make major water policy 
reforms and investments. The need to act was heightened by the risk and uncertainty associated with 
the future impacts of climate change. In response, the Victorian Government launched the Securing 
Our Water Future Together: Our Water Our Future White Paper (OWOF 2004) in June 2004. OWOF 
2004 reflected core national water reform priorities established in the Commonwealth’s National 
Water Initiative (NWI) and provided the comprehensive water policy platform that would guide the 
Department’s initiatives for the best part of the next decade. 

Chapter 6 of OWOF 2004 announced the establishment of the EC, which was legislated through an 
amendment to the Water Industry Act 1994, to fund water-related initiatives that sought to: 

• promote the sustainable management of water, or  

• address adverse water-related environmental impacts.  

The EC formed a vital part of a broader effort to restore balance to a pattern of water use across the 
state that saw the natural environment receiving a progressively smaller share of available water 
resources. Water prices did not adequately account for the environmental impact of water use and 
provided insufficient incentive for water users to alter behaviour appropriately. This was articulated in 
OWOF 2004 as follows: 

“Extracting water from rivers and aquifers; whether it be for drinking, watering the garden, flushing the 
toilet, supporting industry, or agriculture; carries a cost to the environment. This cost, however is not 
included in the price we pay for water, Water pricing has generally indicated that the resource is 
plentiful and is readily available at a relatively low cost to consumers.” 

By requiring water corporations to contribute funding (5% and 2% of revenue from urban and rural 
water businesses, respectively), the EC provided both a price signal to encourage more efficient 
water use and a funding mechanism for implementing programs and actions to improve the 
management of water resources and address the impacts of consumptive water use on the 
environment. These initiatives included: major contributions to Victoria’s water recovery effort 
including $94 million to the inter-jurisdictional The Living Murray First Step Decision Initiative (TLM); 
$150 million to restore priority waterways; establishment of the Environmental Water Reserve (EWR); 
and ongoing effort in coordinated environmental water delivery. The contribution of EC funding to 
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initiatives such as irrigation modernisation projects, and urban water savings initiatives reflected a 
clear policy position to improve technical water use efficiency while also managing the social impacts 
of drought and the adjustment process associated with water recovery for the environment. The 
Victorian Government’s policy positions emphasised the need to bring communities along with the 
reform effort.  

Consistent with the objective of sustainable water management, the EC was also invested in areas 
such as water market reforms (which facilitated adjustment to the drought), and investments in water 
information, management systems, planning reforms, and legislative and governance changes that 
better position Victoria to deal with future drought events and ongoing development pressure and 
population growth. 

Overview of the investment 

Between 2004-05 and 2013-14, a total of $597.9 million of EC funds was invested in 104 initiatives 
across 9 different categories of investment (Table 1).  

Table 1 Environmental contribution investments by theme from 2004-05 to 2013-14 – by 
tranche 

Investment theme 

Tranche 1 
($ million) 

4 years 

(200405 –  
2007-08) 

Tranche 2 
($ million) 

4 years 

(2008-09 – 
2011-12) 

Tranche 3 
($ million) 

2 years only 

(2012-13 – 
2013-14)  

Total (by 
theme) 

Water planning $16.9 $10.6 $4.6 $32.1 

Irrigation modernisation 
and water recovery 

$27.6 $99.0 $3.8 $130.4 

Environmental water 
management and 
planning 

$25.0 $23.9 $21.3 $70.1 

Waterway health $48.7 $68.8 $32.4 $149.8 

On-farm irrigation $12.9 $19.5 $4.0 $36.4 

Water entitlements and 
markets 

$11.3 $5.5 $3.0 $19.8 

Urban water $51.5 $44.4 $14.6 $110.6 

Water information $4.0 $8.4 $8.9 $21.4 

Groundwater $9.1 $12.3 $6.0 $27.3 

Total (by tranche) $207.0 $292.4 $98.6 $597.9 
 

Source: DELWP 

To put this level of investment in context, Victoria’s water industry collects annual revenue of around 
$5.6 billion to provide water-related services to customers and has an asset base estimated at 
approximately $40 billion (source: DELWP based on water corporations’ 2013-14 annual reports). As 
OWOF 2004 recognised, while this revenue covers the costs of services to capture, store and deliver 
water to customers, it does not capture the full opportunity cost of water use, particularly those costs 
that are borne by the environment. Within this context, and given the overall financial dimensions of 
the water sector, the collection of EC revenue has acted as a relatively modest catalyst to promote 
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more sustainable water management and capture the environmental costs of providing these 
services. 

The EC funding was provided to the Department as the core organisation responsible for the 
coordination, implementation and delivery of the water reform agenda. Urban and rural water 
corporations and Catchment Management Authorities (CMAs) also received a portion of the overall 
funding (administered by DELWP) under various initiatives. A number of other state and federal 
programs and institutions also made funding contributions towards initiatives that were funded by the 
EC. 

Alignment with policy and legislative objectives 

The EC was established as an integral part of the Victorian OWOF 2004 water policy reform agenda. 
As a result, the EC investment, particularly in tranches 1 and 2, was highly aligned with Victorian 
Government policy. EC investment was also aligned with a range of federal government policies over 
the last decade, including the Water for the Future policy and the Murray-Darling Basin Plan (the 
Basin Plan). The EC investment was closely aligned with inter-jurisdictional agreements such as TLM 
and played a major role in enabling Victoria to meet its obligations under the NWI. EC investment 
assisted in leveraging Commonwealth funding for major investments, including in irrigation 
modernisation. 

The investments in EC initiatives were almost always aligned with the legislative objectives, although 
this is unsurprising given the broad nature of the objective to “promote sustainable management of 
water”. There are some minor examples of specific initiatives, particularly in tranche 3, that were not 
part of a broader program of investment and not clearly aligned with the EC objectives (e.g. 
contributions to two dredging projects).  

Summary of key achievements - outputs and outcomes  

The range of investments described in the previous sections have worked in concert to produce a 
range of outputs and beneficial intermediate outcomes, and provide the basis for the achievement of 
long-term or ultimate outcomes that are aligned with objectives of the EC. 

Investment across the themes in planning, markets, institutions, information, systems, capacity 
building, behavioural change, and works and physical assets, have worked as an integrated package 
to deliver desired policy outcomes (see Figure 2). 
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Figure 2 EC investment process from inputs to outcomes 
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Outputs of the EC investment 

Some of the key outputs of the EC investment (leading to intermediate and long term outcomes 
discussed later) include: 

• Water planning: The EC funded the development of the four Sustainable Water Strategies 
(SWSs) which articulated the key water resource issues being faced and set out long-term plans 
to secure the water future of the Western, Northern, Gippsland and Central regions. The SWSs 
are the key action statements for implementation of OWOF 2004 at the regional level. EC also 
funded important research on the impacts of climate change on water systems and on other risks 
to shared water resources. 

• Irrigation modernisation and water recovery: The investments to modernise irrigation 
distribution infrastructure were intended to ensure that environmental objectives were met without 
significantly reducing the volume of water available within the consumptive pool through the 
buyback of entitlements. This was largely achieved through contributions to broader water 
recovery efforts including The Living Murray Initiatives (TLM), the Shepparton Irrigation 
Modernisation Project (SIAMP), and investments in the Macalister Irrigation District (MID). These 
projects mostly focussed on rationalisation, upgrades and automation of channels, regulators and 
meters, resulting in approximately 75 GL in Northern Victoria and 6.15 GL in the MID, attributable 
to the EC (based on proportionate funding contribution). 

• Environmental water planning and management: EC funding facilitated the establishment of 
the Environmental Water Reserve (EWR) in legislation and the statutory protection of water for 
the environment. With EC funding, the government also set caps on diversions in many systems 
and enhanced the capacity of CMAs as the caretakers of river health. The Victorian 
Environmental Water Holder (VEWH) now manages a portfolio with over 650 GL of water 
entitlements across the state (worth approximately $1 billion) with funding from the EC. Total 
deliveries of environmental water in Victoria increased from 22,555 ML in 2007-08 to 1,167,830 
ML in 2013-14, reflecting the increase in water holdings and wetter conditions.  

• Waterway health: Investments in large scale river restoration (LSRR) included a range of in-
stream and riparian works to manage threats and improve the health of these systems such as 
barrier removal, fish ways, erosion control, fencing, off-stream watering, weed control and 
revegetation. These were implemented to complement the environmental watering initiatives 
outlined above. Between 2005-06 and 2013-14, it was estimated that EC funding contributed to 
approximately: 1,400 km of riparian fencing; 1,400 ha of revegetation; 130 stream bed and bank 
stabilisation structures installed; and 376 conservation agreements covering an area of 1,300 ha. 
The LSRR program has generally focussed efforts on a single priority waterway in each CMA. 
Numerous audits of discrete investments have found the projects to have been generally well 
managed, technically sound and able to demonstrate the outputs achieved.  

• On-farm irrigation: The EC invested in the state’s Sustainable Irrigation Program (SIP) aimed to 
facilitate actions by irrigators that would reduce the impact of irrigation on the environment whilst 
improving efficiency and productivity in the agricultural sector. Outputs attributable to the EC 
include estimates of approximately: 74,000 ha of improved irrigation systems; 37,000 ha 
protected by irrigation reuse systems; 633 new IFPs, and a further 14,000 ha protected by surface 
or sub-surface drainage, and water savings of 47.5 GL. In recent years, the EC has mainly 
contributed to the incentives provided for irrigation farm plans (IFPs) which involve the survey and 
design of properties to provide a plan for future works to address irrigation, drainage and 
waterway issues.  

• Water entitlements and markets: EC investment in water entitlement and market reforms aimed 
to provide security, clarity and confidence to water market participants through the unbundling of 
entitlements and the establishment and ongoing development of the Victorian Water Register 
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(VWR). EC investment in unbundling meant that traditional entitlements of water rights were 
separated into a water share, a delivery share, and a water-use licence. Victoria’s fully unbundled 
water access entitlement system became operational from July 2007 for northern Victoria, 
enabling a major increase in entitlement trade and facilitating adjustment to the drought. The 
VWR has improved flexibility and confidence in the water market, with faster processing time and 
reduced transaction costs. It has also greatly enhanced water accounting in Victoria.  

• Urban water: Investments in alternative water supplies are resulting in almost 13,000 ML per 
year of water savings, with an additional 1,750 ML per year of savings associated with demand 
reduction and conservation measures. The investments in the urban water sector have not only 
achieved direct water savings, but have also served to demonstrate the potential for water 
savings through raising awareness, innovation and proof of concept. A range of wastewater and 
stormwater initiatives have also reduced potential water quality risks to receiving waterways.  

• Water information: EC investment was directed to major improvements in water data collection, 
accounting, reporting and compliance, metering, information systems and modelling platforms. A 
highlight was development of the Water Measurement Information System (WMIS) which is now 
the primary access point for surface water and groundwater monitoring data. Data held in the 
WMIS is made available to stakeholders and the general public. The information held within the 
WMIS is used to inform several key strategies and plans prepared by the Department and other 
relevant agencies.  

• Groundwater: More than half of the EC groundwater investment was directed to the maintenance 
and upgrade of groundwater monitoring capability through the State Observation Bore Network 
(SOBN) to reduce the cost and improve the efficiency of collecting data to manage the State’s 
groundwater resources. Prior to the rationalisation program, the SOBN contained a number of 
bores that were very old and in poor condition, having either failed or that were at high risk of 
failure. A total of 55 new monitoring bores have been constructed through the EC. More recently, 
tranche 3 funding has driven the SOBN review and the rationalisation and renewal program. 
Overall, 17 deep monitoring bores and 39 shallow bores have been decommissioned. Through 
the EC investment, Groundwater Management Plans (GMPs) have now been developed for all 
Water Supply Protection Areas (WSPAs) and groundwater management units. As a result, the 
proportion of groundwater use covered by GMPs has increased from 26% of the State’s licensed 
entitlement in 2004 to 85% currently.  

Intermediate outcomes 

Discussed below are the intermediate outcomes of the investment outputs described in the previous 
section, along with an assessment of the ultimate outcomes that have been achieved and/or are 
expected into the future as a result of EC investment. Where possible, some of the outcomes have 
been quantified in monetary terms so that an assessment of return on investment could be made. 

Improved understanding of surface water and groundwater resources and information 
systems 

The EC investment across the different theme areas has resulted in a better understanding of 
Victoria’s water resources and their associated environments. This knowledge has underpinned and 
facilitated many of the other EC investments, a range of water and natural resource strategies at 
multiple scales, and broader management of Victoria’s water resources.  

Investments of the EC have been important contributors towards the continued delivery of a state-
wide dataset of surface water quality and quantity for multiple purposes, collected from 790 
monitoring sites. This data set has been formulated through the work of the Regional Water 
Monitoring Partnerships, which is partially funded by the EC and provides a single authoritative 
approach to collection, analysis and management of surface water information. This information, 
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along with groundwater data, has been made available through the WMIS. The continued investment 
in surface water monitoring through the EC has enabled a comprehensive and consistent long term 
record of water resources. Along with EC investment, the Government has been able to leverage off 
industry investment in surface water monitoring, as part of the surface water monitoring partnerships 
program. Without the investment in surface water monitoring through the partnerships program, an 
understanding of the operation of Victoria’s water catchments and water supply systems would not 
occur at the system wide scale necessary for the effective planning for and operation of Victoria’s 
water entitlement framework. 

Similarly, much of the investment in groundwater management has been aimed at improving the 
State’s understanding of groundwater resources. Investments in resource assessments, ongoing 
monitoring data and reports (including the on-line groundwater resource report, and mapping of GDEs 
and aquifer salinity across the State) have provided significant contributions to this knowledge base. 
Resource assessments have provided a much improved understanding of the characteristics of 
groundwater systems that are critical to determining reliable and sustainable resource allocations for 
consumptive use and the environment. Improvement in ongoing monitoring infrastructure and tools 
allow changes in these characteristics to be tracked so trends can be determined and the resource 
can be managed adaptively. Investments in metering of both surface water and groundwater 
extractions have provided more accurate information around extractive volumes and rates, which 
underpin efficient and sustainable allocations of these resources. 

In addition, a range of other theme areas resulted in improved knowledge that will provide long lasting 
benefits in the sustainable management of Victoria’s water resources and in addressing the impacts 
of adverse water related issues. These include: 

• Water accounting benefits facilitated by EC investment in the VWR 

• EC investments in monitoring and evaluating environmental flows and investments in waterway 
health 

• EC investments in better understanding the impacts of climate change on water resources and in 
research on risks to water resources (e.g. interception) 

• EC investments in water savings accounting methodologies for irrigation modernisation projects. 

Improved planning, management and institutional arrangements 

The EC investments have resulted in significant improvements in planning and management 
arrangements that have provided the guidance, structure and processes that have allowed the OWOF 
2004 reforms to be delivered.  

The development of the SWSs have been a key outcome of the EC that has been pivotal in ensuring 
ongoing water supplies for the community in an environmentally sustainable manner, across the state. 
By taking a long term (50 year) view of the water needs of urban users, rural users and the 
environment, the SWSs have sought to provide a balanced approach to the allocation of water 
resources into the future that has been integral in minimising conflicts between affected parties while 
achieving beneficial outcomes across these groups. The SWSs have provided the foundation for 
many of the reforms and action undertaken to achieve the objectives of the EC and OWOF 2004. 
They have provided the basis for nearly 300 actions across the water sector that included targets and 
plans to increase water conservation and recycling, specific commitments to short-term and smaller 
scale projects to augment the water supply, investigations of larger water augmentations options for 
the medium term, and safe guards to increase environmental flows. Many of these actions have now 
been completed.  

The EC has contributed to a number of key legislative and institutional reforms. The creation of the 
Environmental Water Reserve, through legislative amendments to the Water Act and creation of 
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entitlements for key waterways, has been a critical component of the shift towards a more sustainable 
water future. The complimentary creation of the VEWH as an independent statutory body responsible 
for holding and managing Victoria’s environmental water entitlements ensures that, through ongoing 
partnerships with CMAs and other relevant organisations, the environment has received targeted 
delivery of environmental flows.  

The EC investment contributed to the establishment of the VWR which, in addition to providing the 
means to manage entitlements held by VEWH, provides market participants with comprehensive 
information on the trading process and administrative requirements to complete trades (see below).  

The establishment of water resource accounting and reporting frameworks to inform the development 
of the Victorian Water Accounts has ensured that Victoria is meeting its obligations under the relevant 
Victorian and Commonwealth legislation as well as the NWI and other COAG commitments. The 
Victorian Water Accounts and other associated reports provide for stronger and more transparent 
water resource management and reporting through the improved consistency and accuracy of data. 
Effective water accounting has also been critical to the implementation of the EWR for groundwater.   

The investment to improve the groundwater management framework has resulted in a significant 
increase in the number of areas managed under groundwater management plans. These measures 
have resulted in the improved use of groundwater by providing certainty to users through transparent, 
cost-effective and adaptive local management. The new management framework ensures whole 
groundwater systems are effectively managed, ensures water users understand the nature of a 
licence and associated water sharing rules, and protects existing users’ rights by ensuring statutory 
processes are followed before licenced entitlement can be changed permanently.  

More secure water entitlements and flexible trading arrangements  

The implementation of entitlement unbundling and development of the VWR were major 
achievements that have produced significant benefits to water users, government and the 
environment.  

Improved flexibility, confidence and certainty in the market 

Entitlement reforms have provided certainty to water users on their share of the available water, 
conditions on using water on land, and rights to have water delivered. Unbundling has ultimately 
made trade easier by separating entitlements into tradeable components. Market participants have 
been encouraged by the improved confidence, flexibility, and certainty for investment in the long-term 
and for trading decisions in the short-term. This was evident in the significant increase in the volume 
of high reliability water entitlements traded in Northern Victoria immediately following unbundling 
(Figure 3). While this increase was driven by drought, unbundling played a major role in enabling this 
trade to occur, providing benefits to both buyers and sellers.   
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Source: DELWP. 

Figure 3 Transfer of high reliability water shares in northern Victoria (1991-91 to 2013-14) 

 

Increased allocation trade and environmental transfers 

Improvements in water market efficiency were also evident in increases in allocation trades, with a 
three-fold increase in non-environmental water trade since unbundling was implemented (Figure 4).  

 
Source: DELWP. 

Figure 4 Allocation trade in northern Victoria (1991-92 to 2013-14) 

 

Faster processing times and reduced transactions costs 

The effectiveness of unbundling and trade was enabled by the introduction of the VWR and its 
progressive enhancement. Trade processing times of intrastate trades significantly improved as a 
result, with Victoria exceeding COAG standards (following their adoption in 2009-10) of 90% of trades 
processed within 5 business days. COAG standards for interstate trades of 90% of trades to be 
processed within 10 business days initially proved more difficult to meet, largely as a result of reliance 
on other states to contribute to the process in a timely manner. Enhancements of the register were 
undertaken resulting in significantly increased processing times that exceeded COAG targets by 
2011-12. Both interstate and intrastate targets have been continuously exceeded since then.  

Faster trade processing times have facilitated more timely access to water in critical dry periods and 
in response to changes in seasonal conditions, providing significant benefits to irrigators, while 
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providing greater security to entitlement holders by ensuring allocations are transferred to their 
accounts rapidly after purchase. In addition, the shift to online lodgement of allocation trades in 
November 2013 alone has resulted in significantly reduced transaction costs with total savings in fees 
now more than $450,000. 

More accurate and timely information, ease of accessibility, and improved water accounting 

The VWR has established a platform that provides market participants with comprehensive 
information on the trading processes and administrative requirements to complete trades. According 
to the Independent Review of Water Trading report (Deloitte 2010), 

The Register is arguably one of the most advanced water registers in Australia. 
Unlike other jurisdictions, Victoria’s register is integrated with a water accounting 
system through a chart of accounts and all transactions are recording using a double 
entry system of debits and credits to the relevant accounts. 

The Register provides the market with regular updates and timely information which has ultimately led 
to more informed decision making. The integrated water accounting system provides the latest, 
accurate information on the state’s water resources including water volumes and usage within 
Victoria’s surface water, groundwater and recycled systems. As discussed further in the Water 
Information chapter (see section 15), this information is used for a range of purposes to sustainably 
manage the state’s water resources. 

Recovered water for environmental and productive uses 

EC investment played a major role in meeting commitments regarding environmental water recovery. 
The EC contributed to irrigation modernisations, purchase of entitlements, and other water recovery 
packages through initiatives including TLM, Shepparton Irrigation Area Modernisation Program 
(SIAMP), Goulburn-Murray Water (G-MW) Connections Project, and the Macalister Irrigation District 
Modernisation (MID) project. 

As shown in Table 2, EC investment has recovered approximately 75 GL of water entitlements in 
northern Victoria as well as additional 6.1 GL in the MID (on a cost apportioned basis). 

Table 2 Summary of water recovered – attributable directly to EC investment 

Water recovery initiative Volume of entitlement attributable to EC 

TLM 65,060 ML Long-Term Cap Equivalent (LTCE) 

SIAMP 
5,836 ML High-Reliability Water Shares ; 4,858 ML Low-
Reliability Water Shares 

G-MW Connections Project 
Stage 1 

3,249 ML LTCE 

MID modernisation 6,150 ML LTCE 

Total 
Approximately 75,000 ML LTCE in northern Victoria plus 
6,150 ML in the MID 

 

Source: DELWP. 

Coordinated delivery of environmental water 

EC investments have allowed the Victorian Government to use environmental watering to actively 
address the ecological degradation at priority sites. During the Millennium Drought, water availability 
for the environment was extremely low, due to low seasonal allocations, fewer environmental water 
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entitlements, and in many areas, qualifications of rights which reallocated environmental water to 
meet critical consumptive needs. During this period environmental watering focused on the use of 
limited water resources to avoid critical loss of species and protect refuge areas. 

Major floods across many regions in 2010-11 effectively ‘reset’ many waterways – with both positive 
and negative effects. Water available to the environment has also steadily increased as state and 
federal water recovery programs gathered momentum and storages refilled, particularly following the 
end of the Millennium Drought. Governments have also invested in significant structural works and 
measures to enable the delivery of environmental water to sites in a way that maximises 
environmental benefits with the most efficient use of available water. With increased water availability, 
environmental watering focused on the continued recovery of systems from drought and flood, and 
taking opportunities to enhance recruitment of key threatened or endangered species. 

As a result, the delivery of environmental water to Victorian sites has steadily increased over the 
course of the EC with the securing of entitlements and increases in allocations. As shown in Figure 5, 
total environmental water deliveries in Victoria increased from 22,555 ML in 2007-08 to 1,167,830 ML 
in 2013-14.  

 

Source: DELWP. 

Figure 5 Environmental water deliveries between 2007-08 and 2013-14 

The earlier deliveries were generally focussed on sustaining highly stressed water-dependent 
ecosystems, including the protection of a network of drought refuges across the State. The return of 
wetter conditions has meant that management activities have been able to focus on recovery and 
improvement in a number of important environmental sites.  

Although these are undertaken with a longer-term strategy, case study evidence suggests that these 
efforts are already producing encouraging results. For example, environmental watering in the 
Barmah Forest has resulted in significant growth and flowering of Moira Grass, an aquatic grass 
species of ecological importance to the area that was trending towards local extinction. Watering of 
key sites in the Mallee and North Central region has allowed for the protection and recolonisation of 
Murray hardyhead, a native fish species that is highly sensitive to water quality, quantity, and 
ecological disturbances to habitat. Similarly, populations of one of Victoria’s most threatened fish 
species, the Australian grayling, are responding positively to the environmental watering regimes 
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being provided. Regular environmental watering of the flood-dependent Gunbower Forest has 
resulted in wetland plant diversity returning to benchmark levels while sustaining habitats for a range 
of waterbird species including ducks, spoonbills, cranes and pelicans. 

Improved riparian and in-stream environments 

In addition to securing and supplying environmental water, another significant component of the 
overall package of actions required to restore and protect Victorian waterways was the restoration 
and protection of riparian and in-stream environments.  

Through direct intervention such as fencing and revegetation of riparian zones, stabilisation of banks, 
removal of exotic species and restoration of in-stream habitats, the EC has provided a substantial 
contribution to improving the health and resilience of Victorian waterways via the Large Scale River 
Restoration (LSRR) program. The LSRR program generally invested in one single, iconic, priority 
waterway per CMA region (Glenelg, Wimmera, Murray, Loddon, Werribee, Broken, Thomson-
Macalister, Ovens) while in two regions multiple priority value waterways were the subject of on 
ground works (Great Ocean Road estuaries, East Gippsland Heritage Rivers). 

Recognising that waterways are dynamic ecological systems that take many years to reach stable 
equilibriums, these waterway investments have been undertaken with a long-term view to improving 
waterway health. The improved environments, however, provide immediate benefits to those that 
choose to use the waterways for recreational and amenity purposes. Ongoing investments in 
planning, research, monitoring, and demonstration of outcomes has ensured that the trajectory of 
waterway health can be tracked over time and waterway management can be both responsive and 
adaptive.  

Numerous audits of discrete investments have found the projects to have been (on the whole) well 
managed, technically sound and able to demonstrate the outputs achieved. The result of this 
investment is that priority waterways across the State have been either maintained or protected from 
decline through a particularly challenging decade which included record low rainfall and runoff in 
catchments across the State, and historic bushfire and flooding events. 

There is also evidence that in delivering these works, there have been tangible social outcomes in the 
form of strengthened landholder engagement, trust and acknowledgement of the benefits of improved 
land management practices. The systems for planning and actively managing high priority waterways 
have been enhanced by EC investments in state, regional and local strategies and associated MER. 

Improved on-farm practices 

The EC contributed to the Victorian Sustainable Irrigation Program (SIP), which was developed with 
the aim of facilitating actions that reduce the impact of irrigation on the environment while working to 
improve productivity.  

The investment in the SIP has resulted in significant areas of land with improved irrigation systems 
and practices resulting in water savings, reduced labour requirements, and increased productivity. 
Automated systems have reduced the burden of manual irrigation and have provided landholders with 
convenience and lifestyle benefits. Irrigation reuse systems have protected run-off of nutrients to 
waterways while providing water savings and reduced labour and nutrient inputs to production. 
Reductions in nutrient run-off from improved irrigation practices has reduced the impacts of algal 
blooms and associated costs. Considerable areas of land have been protected from waterlogging by 
surface drainage, and from salinity impacts by sub-surface drainage.  

Of the $420 million invested by the SIP program, the EC has provided $34 million (8.2 percent). 
Benefits to date attributable to the EC investment have been apportioned on this basis. The extent 
and indicative value of these intermediate outcomes (to date) are presented in Table 3.  
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Table 3. Intermediate outcomes of EC investment in the SIP 

Outcome Measure Total cumulative 
value 2004-2014 
($M) 

Total cumulative 
value 2004-2014 
attributed to 
EC($M) @ 8.2% 

Water saved 47,502 ML $28.5 $2.4 

Area of improved irrigation 
practices 

73,725 ha $195.4 $16.7 

Area of improved irrigation 
systems 

3,260 ha $8.6 $0.7 

Area protected by irrigation 
reuse 

36,869 ha $5.5 $0.5 

Phosphorus diverted  55,382 kg $13.8 $1.2 

Area protected by surface 
drainage 

4,398 ha $14.5 $1.2 

Area protected by sub-surface 
drainage  

9,682 ha $14.5 $1.2 

Total  n/a $280.9  $24.1 
 

Source: Aither calculations based on DELWP outputs data. 
 

In addition to these quantified benefits, the SIP program has fostered closer and more collaborative 
relationships between landholders, regional communities and regional implementation partners. 
These relationships should facilitate further cooperation and progress on other environmental 
initiatives. 

Reduced urban water demand through potable substitution and increased efficiency 

Reforms to the urban water sector funded by the EC have made a substantial contribution over the 
past decade to reducing the burden on water resources from consumptive use. Considerable 
permanent reductions in potable demand have been achieved that, despite the construction of the 
Victorian Desalination Plant (VDP), will continue to deliver significant cost savings into the future and 
defer the need for expensive future water supply augmentations.  

Potable substitution projects have been the largest component of water saving outcomes. By 
focussing on incentivising recycling opportunities with large industrial users of potable water, potable 
substitution projects have delivered a conservatively estimated permanent reduction in potable 
demand of 12.8 GL per year, of which approximately 3.3 GL is attributable to EC funding.  

Conservation projects have delivered a further 1.8 GL per year of water savings, of which 
approximately 170 ML per year is directly attributable to the EC. These figures are considered 
conservative as only projects for which water savings have been estimated are included in the 
assessment.  

The values of these intermediate outcomes are presented in Table 4. 
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Table 4. Value of urban water savings 

Urban Water 
Investment Category 

Water Savings 
(ML/yr) 

Total value of water 
savings produced 
between 2004-2014 
($ million) 

Total value of water 
savings produced 
between 2004-2014 
attributable to EC ($ 
million) 

Potable substitution 
program 

12,853  186.5  48.8  

Conservation program 1,757  22.8  2.2  

Other programs 675  8.8  1.3  

Total 15,285  218.1  52.4  
 

Source: DELWP and Aither analysis. 
 

The investments in the urban water sector have not only achieved direct water savings, but have also 
served to demonstrate the potential for water savings through raising awareness, innovation and 
proof of concept. Investments in recycled water have demonstrated both technical and financial 
feasibility, particularly for industrial applications, which should encourage future adoption of similar 
technologies and drive further innovation in this sector. The home rebate program and other 
investments aimed at domestic users have raised awareness of residents’ ability to reduce water 
consumption by implementing efficient appliances and water use practices.  

In addition to water savings, there are a number of expected beneficial outcomes that have not been 
assessable due to a lack of appropriate data. Actions aimed at reducing potable water use through 
recycling and improved water use efficiencies also tend to reduce the volume of wastewater and 
stormwater discharges. Reductions in volumes of wastewater requiring processing at treatment plants 
further reduces costs associated with these processes, while reduced stormwater discharges protects 
the value of receiving environments such as waterways. 

Long term outcomes 

Healthy and resilient waterways 

The program of investment undertaken by the EC has provided the necessary foundation for the 
ongoing protection of Victoria’s priority waterways and water-dependent environments, and 
restoration of those that have degraded.  

The significant portfolio of water entitlements that now form the EWR, managed by the VEWH, are 
available across a number of systems to deliver a range of watering events. These watering events 
are carefully planned and managed to achieve the maximum benefit to a variety of water dependent 
values in waterways, estuaries and fringing wetlands. The security provided by these environmental 
water arrangements allows managers to adopt long-term visions and plans to maximise 
environmental, social and economic returns. 

The likelihood of achieving long-term ecological outcomes is increased by the complementary actions 
that have been undertaken and will continue to be undertaken. Projects under the LSRR were 
regional, multi-year restoration efforts that targeted systems with significant water recovery initiatives 
for complementary waterway management activities. These include the restoration of native 
vegetation to, and fencing of, riparian zones as well as removing exotic plant species from riparian 
and in-stream environments, restoring habitat, stabilising waterway beds and banks, and the provision 
of fish passage. Other actions elsewhere in these catchments such as improvements to irrigation 
systems and practices will also serve to reduce impacts on receiving waterways into the future. In 
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addition, all waterway investments were done in partnership with local landholders and community 
groups such as Landcare and Waterwatch. These partnerships provide a sound basis for the 
achievement of ecological outcomes over long timeframes by engaging, educating and empowering 
local stakeholders to take ownership of the works that are implemented and reduce and/or remove 
threatening processes (e.g. unrestricted stock access). 

Although the nature of dynamic ecological systems makes long-term condition changes difficult to 
predict, ongoing MER of these actions will ensure that this management approach is constantly being 
adapted and improved to maximise environmental outcomes. The multi-pronged approach to 
managing waterways increases their resilience to environmental shocks such as drought, floods and 
bushfires. 

The Victorian community is the ultimate beneficiary of these waterway health outcomes. Those that 
use waterways for active and passive recreation and general amenity appreciate all that a diverse 
natural ecosystem provides. Clean water and an abundance of native wildlife provide an enhanced 
experience for those that boat, swim, walk, fish and bird watch, to name a few. However, the benefits 
of improved waterway health flow far beyond those that directly use waterways. A significant body of 
evidence shows that the broader community are willing to pay for improved waterway health 
outcomes, despite the fact that they may not expect to ever visit the waterways being improved (see 
literature review in Appendix B for further detail on this).  

Based on these willingness to pay values and an assessment of expected environmental 
improvement over the longer term, the present value of waterway health benefits attributable to the 
EC are approximately $0.6 - $1.8 billion (see section 11.6 for further detail). However, there are 
considerable uncertainties associated with this analysis that have warranted a more conservative 
estimate at between $230 million and $335 million as a present value.   

Productive and efficient irrigated agricultural production 

The modernisation of irrigation infrastructure and complementary on-farm upgrades to irrigation 
systems and practices has resulted in considerable productivity improvements that will continue to be 
accrued for many years into the future.  

There is case study evidence to suggest that the off-farm investments in irrigation modernisation have 
and will continue to result in efficiency improvements in the irrigation sector. However, more work is 
required to provide confidence around these benefits. By investing in infrastructure to recover water 
for the environment rather than buying entitlements, it is also likely that the productive capacity of the 
irrigation sector has been better maintained, thereby supporting regional communities, and 
maintaining support for the water reform agenda. 

The benefits of on-farm investment attributable to the EC are more readily measurable and provide 
the basis for projections of benefits into the future. The present value of these future benefits, as well 
as benefits already accrued, are presented in Table 5. This shows that EC investment of around $36 
million will produce total life time benefits equal to approximately $100 million. 
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Table 5 The total annual value of on-farm outcomes attributable to EC investments ($2014) 

Outcome 

Total 
cumulative 
value 2004-

2014 
attributed 
to EC($M) 

Future 
benefits  

($M)2 

TOTAL  
NPV 
($/M) 

Water saved $2.4 $7.6  $10.1  

Area of improved irrigation practices $16.7 $52.3  $69.1  

Area of improved irrigation systems $0.7 $2.3  $3.1  

Area protected by irrigation reuse  $0.5 $1.5  $2.0  

Phosphorous diverted  $1.2 $3.7  $4.9  

Area protected by surface drainage  $1.2 $3.9  $5.1  

Area protected by sub-surface drainage  $1.2 $3.9  $5.1  

TOTAL1 $24.1 $75.2  $99.3  
 

1 Differences are due to rounding errors 
2 Discounted at 4% over 25 years 
Source: DELWP and Aither analysis 

Secure water supply with more efficient urban water use 

The EC has provided the means to achieve many of the policy objectives for urban water articulated 
by OWOF 2004. The investments in the urban water sector have provided a substantial reduction in 
demand for water that would otherwise have been sourced from traditional potable supplies. This has 
helped alleviate the increasing pressure on water supplies from ongoing urban development and 
expectations of reduced rainfall.  

In addition to helping provide greater security to urban water users by diversifying away from 
traditional supply sources, urban water investments were also an integral component of broader water 
savings efforts across the state that served to free-up the availability of water for environmental 
purposes and make water use more sustainable. 

The commissioning of the VDP was a “game-changer” for the urban water sector. The considerable 
investment in the VDP drastically altered the economics of urban water supply such that many of the 
prior investments in water savings were reduced in value considerably. The avoided costs of potable 
supply as a result of water savings initiatives fell by up to 80 percent, reducing the ongoing benefits 
provided by initiatives that were made on sound assessments at the time.  

Despite the impact of the VDP, the investments in urban water initiatives have still provided significant 
benefits in the form of water savings that are expected to continue into the future. They have also 
provided a demonstration of the feasibility of technical approaches and encouraged changes in 
community awareness and behaviours with regard to water use, and thus pave the way for more 
innovative and efficient approaches to urban water management in the future. The intermediate water 
savings outcomes that were presented in Table 4 have been projected into the future to assess the 
full value of these investments, presented in Table 6. A number of these projects lacked sufficient 
data to include in this assessment, and therefore the total water savings presented can be considered 
to be a conservative estimate. 
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Table 6. Value of water savings outcomes from urban water investments 

Urban water 
investment 
category 

Total water savings outcomes Water savings outcomes attributable 
to EC  

Water 
Savings 
(ML/yr) 

Total value 
of water 
savings 
produced 
between 
2004-2014 
($M) 

Present 
value of 
future 
water 
savings 
post-2014 
($M) 

Total value 
of water 
savings 
produced 
between 
2004-2014 
($M) 

Present 
value of 
future 
water 
savings 
post-2014 
($M) 

Total 
Value 

Potable 
substitution 
program 

12,853  186.5  97.4  48.8  25.5  74.3  

Conservation 
program 

1,757  22.8  14.3  2.2  1.4  3.6  

Other 
programs 

675  8.8  5.5  1.3  0.8  2.1  

Total 15,285  218.1  117.3  52.4  27.7  80.1  
 

Source: DELWP and Aither analysis. 

Functional water markets facilitating high-value water use 

The improvements to water markets, institutional arrangements, water planning, and increased water 
information not only provided the means to recover and manage water for environmental purposes, 
but also provides a range of benefits to both users and managers of Victoria’s water resources. 

The ability for irrigators to trade water entitlements and allocations rapidly and with confidence means 
that water is increasingly applied in its highest value use for agricultural production. Confidence in this 
process also encourages further investment in more productive irrigative systems and practices, while 
more broadly facilitating structural adjustments to the irrigation sector.  

Overall, water market reforms funded by the EC have been key to environmental water recovery while 
both protecting and enhancing irrigative productivity, during one of the worst droughts in Victoria’s 
recent history. In summary, some of the key benefits of Victoria's water entitlement and water trading 
framework (which unbundling and the VWR are central to) include:  

• providing for the efficient allocation of the State's water resources  

• providing for individuals to make choices to manage their own individual circumstances  

• enabling governments to avoid conflict by allowing the market to decide who gets water when the 
resource is scarce  

• providing confidence for investment.  

In aggregate, these improvements make water a more valuable input to agricultural production. This 
increased value is reflected in an increase in water users’ willingness to pay for water entitlements. As 
a result, water entitlements are undoubtedly more valuable than they would have otherwise been 
without the reforms achieved with EC funding. However, separating this impact on prices from the 
impacts of all other market forces on the demand for water entitlements is a complex undertaking. 
Aither believe that it is reasonable to assign an increase in entitlement value increase of between 2 
percent and 5 percent. The total value of entitlements on issue in Victoria is estimated at 



 
AITHER | report  21 
Environmental Contribution Evaluation 
 

approximately $5 billion based on current median prices. It is therefore estimated that between $100 
million and $250 million of this value is attributable to the EC (without apportioning benefits to other 
funding sources of the VWR). 

Indicative return on investment  

Our indicative analysis shows that the total quantifiable economic benefits of the EC are expected to 
be in the range of approximately $590 to $930 million as a present value (over the life of the 
investments - see Table 7), as compared with the total investment of $597.8 million.  

It should be noted that the approach taken to quantify these benefits is broad and prone to a number 
of inherent difficulties. It is considered to provide an impression of value, not a direct estimate. 
Importantly, there are considerable benefits that are methodologically difficult to quantify in monetary 
terms, or lack data. There may be some double counting between the waterway health benefits and 
the market value of recovered water, since this recovered water is delivered as environmental water 
to achieve the waterway health outcomes that the community ultimately values. In addition, 
environmental water from the overall portfolio delivered in Victoria is much larger than the portfolio of 
water recovered by the EC, and environmental water has been applied more extensively than large 
scale river restoration. While it is recognised that the management and delivery of this additional 
environmental water has been funded by the EC and is expected to produce significant waterway 
outcomes, it is difficult to directly attribute these outcomes to the EC because the full portfolio of water 
entitlements was not funded by it. The economic value of managing and delivering the remainder of 
the environmental water portfolio has therefore not been captured in this analysis. 

Table 7. Assessment of return on EC investment  

Category Lower estimate  
(Present Value, 
$M) 

Upper estimate  
(Present Value, 
$M) 

Confidence in 
valuation of 
outcome 

Benefits: 

Improved waterway health 230 335 low 

Market value of recovered water  110 135 high 

Market value of urban water 
savings 

72 88 medium-high 

On-farm benefits  80 120 medium 

Increased value of water 
entitlements 

100 250 low-medium 

Total  592 928 medium 
 

Source: Aither.  
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Conclusion  

Aither concludes that the EC investment has contributed to meeting its legislative objectives.  

EC investment has resulted in a much needed step-change improvement in the sustainable 
management and use of Victoria’s water resources through investments in more efficient water use, 
as well as the water planning, entitlement and market frameworks necessary to optimise the 
economic, social and environmental value of water and achieve the objectives of the NWI. These 
steps towards sustainable water management have been complemented by investments in 
knowledge and information that underpin public and private decision making. 

The EC has also funded tangible and substantial initiatives that have addressed the environmental 
impact of water use, particularly through the creation of the EWR, recovery of around 75 GL of water 
entitlements, the establishment of caps on total extraction, ongoing efforts for coordinated delivery of 
environmental water to stressed rivers and wetlands, and complementary investment in LSRR 
projects. 

The EC was used to fund improvements in the systems and knowledge underpinning the 
management of Victoria’s water resources and to invest directly in large scale river restoration, 
recovery of water for the environment, more efficient use of irrigation and urban water, and potable 
substitution opportunities. The EC funded ground breaking and internationally recognised reforms to 
water access entitlements that improved security and confidence for water trading. The exponential 
increase in water trading enabled through these reforms was vital in minimising the impact of the 
Millennium Drought on irrigators, rural communities and the environment. 

It is Aither’s view that water resource management in Victoria leads the nation in many areas. This 
finding is broadly supported by inter-jurisdictional assessments by the National Water Commission 
(NWC) that highlight a strong level of overall achievement and performance towards objectives, 
particularly in comparison with other jurisdictions. The funding made available through the EC has 
undoubtedly contributed to the progress in water policy, planning and management reform in the 
state, as well as improved information and knowledge upon which management decisions are made. 

Overall, the government, water users, and the environment are much better positioned for the next 
severe drought event as a result of the investments made possible by the EC.  

The evaluation of the effectiveness and achievements of the EC would likely have demonstrated even 
better results if evidence on inputs, outputs and outcomes relevant to the EC had been collected and 
maintained by the Department in a more systematic manner. Gaps in consistent and more formal 
monitoring and evaluation processes also limit the ability for evidence based learning and adaptive 
management, particularly in complex policy areas involving significant private benefits (e.g. urban 
water savings, irrigation modernisation and on-farm investments) and those involving long-term 
environmental benefits that are inherently difficult to measure (e.g. LSRR).  

The potential for poor value investment and/or misalignment with the EC objectives is greater for one-
off ad-hoc investments (as opposed to longer term program of investment), and the effectiveness of 
such investments has proven to be more difficult to assess in this review. Aither notes that these sorts 
of investments became more prevalent in tranche 3. This risk can be reduced by ensuring that a 
strategic framework is in place that ensures that all investments are aligned with the EC objectives 
and demonstrate value for money.  



 
AITHER | report  23 
Environmental Contribution Evaluation 
 

Ongoing need 

The EC provides much needed funding for water related policy reform and public investments in 
planning and knowledge. The EC provides confidence to invest and to maintain capability. It also 
provides a platform to tackle major water-related environmental issues and generate long-term 
benefits. 

However, the ongoing need for EC investment depends on the Victorian Government’s forward 
looking water policy objectives and other factors. As a result, a definitive assessment of the ongoing 
need for EC investment is beyond the scope of this project. In this context, Aither makes the following 
observations regarding the ongoing need for EC funding building on the more detailed discussion on 
this topic within each theme area: 

• Many of the initial policy drivers have changed: There was an urgent need for step-change 
water reform in 2004 when the EC was established. With the easing of drought conditions and 
implementation of many initiatives (including major urban supply augmentations), the water policy 
agenda has moved on. The EC needs to be supported by a renewed, long term policy agenda 
addressing contemporary challenges and opportunities. Even in the absence of a formal policy 
paper, there is a need to provide clarity around how the objectives of the EC translate into a clear 
investment focus for the EC going forward.  

• The scale of need for investment in some themes has reduced: With significant state and 
federal investment in water recovery and urban water systems and changing climatic conditions, 
the ongoing relevance of many of the major investment areas has diminished. If future EC 
expenditure is expected to be comparable to past expenditures, this further creates a need for the 
Victorian Government to redefine the future water policy agenda and major investment themes 
and focus for the EC.  

• Recent EC funding has moved away from the initial packages of investment: As a result of 
the change in emphasis, tranche 3 investments are now contributing to a broader range of the 
Department’s ongoing water management functions (also see VAGO 2014). Providing clarity 
around the ongoing role of the EC and ensuring that proposed investments are aligned with the 
objectives of the EC and provide net benefits will be important in ensuring that the EC remains an 
effective vehicle for achieving desired outcomes.  

• Follow through is required in many areas: Despite the changes in priorities, there are some 
areas of investment that are ongoing and require further follow through to ensure that the benefits 
of previous reform efforts are captured and delivered in the future. Key examples include: 
environmental water management and delivery and complementary LSRR projects; ongoing 
requirements for effective water planning, entitlement management and markets; and knowledge 
and information. In some areas such as LSRR, significant investments to date (including water 
recovery for the environment) will be rapidly undone if past works are not protected. Moreover, 
the long-term aim of improving waterway health will achieve a better return on investment through 
the continuation of an integrated approach combining waterway activities and environmental 
water use. For river systems that have already had a significant investment in restoration 
activities, future investments will be small in comparison to the initial works. In addition, the 
benefit delivered by these works as they evolve and reach a point of ecological stability will 
continue to grow. They will also become more resilient to future shocks such as floods and 
droughts. However, the Department has noted that there are still systems across Victoria that 
require the establishment of new LSRR projects to achieve improvement in their environmental 
condition. 

Overall, the early focus on implementing the OWOF 2004 agenda provided coherence to the first two 
tranches of EC investment. In response to changing conditions, there is a need for a renewed water 
policy agenda to guide the next phase of EC investment, and to ensure that the EC continues to 
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achieve meaningful outcomes. Without clear policy drivers and forward looking objectives, there is a 
risk that investment will be diffuse and outcomes will be difficult to demonstrate. 

Recommendations 

In the context of these conclusions and discussion of ongoing needs, Aither concurs with VAGO’s 
recent recommendations. Aither recommends that the Victorian Government:  

1) Continues to refine a set of clear policy objectives and clarifies the role and focus of the 
EC over the next four years and beyond.  

The EC was highly successful in delivering the OWOF 2004 water policy agenda. This agenda has 
moved on considerably. Therefore, to remain successful in the future, EC investment should be 
focused around a renewed strategic platform with clearly defined needs, objectives and strategic 
solutions. This should include formal commitment to a set of policy objectives that add clarity and 
measurability to the current legislative objectives. This recommendation is consistent with VAGO’s 
recommendation 2.  

2) Further develops and implements an investment evaluation framework to assess the 
benefits and costs of proposed initiatives.  

All future EC project applications should continue to be accompanied by business cases that are 
consistent with an investment appraisal framework that is tailored to the types of investments for 
which the EC was designed (consistent with VAGO’s recommendation 1). These should be consistent 
with Victorian Government requirements and include clearly defined benefits, risks and intended 
outcomes for the proposed investment. In addition, and in alignment with the requirements of the 
Department of Treasury and Finance, the business case should address: the role of government 
intervention; alignment with the EC objectives and future priorities (see recommendation 1 above); a 
description of the intended activities, outputs and outcomes; evidence of the links between outputs 
and outcomes; and a project specific monitoring and evaluation plan. 

3) Implements a long term monitoring, evaluation and reporting framework to demonstrate 
effectiveness and efficiency and ensure ongoing appropriateness.  

Challenges encountered in undertaking this review stem from the absence of a systematic and 
comprehensive monitoring, evaluation and reporting (MER) framework that tracks outputs, outcomes 
and effectiveness over time. Adoption of such a framework will help better demonstrate the 
achievements and benefits of investment, and also enable opportunities for learning and refinement of 
activities and objectives. The monitoring and evaluation framework in Part C of this report provides an 
overarching approach that could be adopted to guide future effort in MER. It requires further tailoring 
to the future investment priorities. Aither strongly agrees with VAGO’s recommendation 3 in this 
regard and note that this evaluation helps meet the Department’s commitments to addressing the 
issues raised by VAGO. 

4) Improves internal accountability and transparency for the management of the EC through 
annual public reporting. 

Aither agrees with VAGO’s recommendation 4 that “the Department enhances public reporting of the 
Environmental Contribution Levy in annual reports and other mechanisms. This should clearly 
describe the purpose, benefits and achievements of the Environmental Contribution Levy and its 
funded projects and/or initiatives.” However, we note that this recommendation is reliant on the full 
implementation of recommendation 3. It is also our view that enhanced transparency to external 
stakeholders will only be achieved through clear internal accountability for projects, investment 
themes and MER for the overall EC. Without clear internal accountability and sanctions for 
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inadequate performance (e.g. funding constraints to specific areas that inadequately report on outputs 
and outcomes) then it is likely that the challenges in assessing outputs, outcomes and cost-
effectiveness will continue, to the detriment of the Department and the Victorian community.  
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Part A: Overall evaluation of the Environmental 
Contribution 
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1. Introduction 

1.1. Overview 

Aither Pty Ltd (Aither) was engaged by the Victorian Government Department of Environment, Land, 
Water and Planning (the Department1) to undertake a 10 year evaluation of the Environmental 
Contribution (EC). The evaluation focused on the achievements, outcomes and effectiveness of the 
EC. It also sought to consider the overall return on the investment of approximately $600 million in the 
funding of initiatives over 10 years. In addition to the evaluation, Aither has provided advice and 
guidance on a suitable monitoring and evaluation framework to be applied to EC funded projects in 
the future. 

1.2. Background to the EC and this evaluation 

 Overview of the EC 1.2.1.

The establishment of the EC was announced as part of the Victorian Government's 2004 Our Water 
Our Future (OWOF) white paper. Chapter 6 of OWOF focussed on the need for water prices to reflect 
the full cost of sustainably managing the resource, including the scarcity of the resource and the 
environmental impacts associated with providing water services. The EC was legislated in 2004 
through an amendment to the Water Industry Act 1994. The legislation sets out its purpose as to fund 
water-related initiatives that seek to:  

• promote the sustainable management of water, or  

• address adverse water-related environmental impacts.  

Under the Act, funds are collected from water supply authorities based on their revenue. The rate of 
collection was set at 5 per cent of revenue for urban water businesses and 2 per cent of revenue for 
rural water businesses for the first tranche, and has remained at this rate for the second and third 
tranches. Water businesses pass on the cost of the EC to water customers through their bills.  
The revenue collected from the EC is held by the Department of Treasury and Finance (DTF) and 
allocated to the Department for specific projects and deliverables as part of the annual state budget 
approval process. The Department is responsible for managing the delivery of approved EC-funded 
initiatives as well as annually reporting EC-funded expenditure and undertaking a review of the EC at 
the end of each tranche of funding.  

The EC is currently in its third tranche of four year investment cycles. It has provided the Victorian 
Government with a mechanism to fund a range of water management reforms and initiatives. The EC 
was also intended to contribute towards the Intergovernmental Agreement on a National Water 
Initiative (NWI) commitments to signal the costs associated with the provision of water-related 
planning and management services.  

                                                      

1 References to “the Department” throughout this report also include its predecessors DEPI and DSE.  
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 VAGO’s 2014 Performance audit 1.2.2.

In June 2014, the Victorian Auditor-General’s Office (VAGO) published a performance audit into the 
Administration and Effectiveness of the Environmental Contribution Levy. Overall, the audit found that 
the Department’s “administration of individual EC projects has generally been sound”. However, 
VAGO did conclude that there were weaknesses in the Department’s overall management of the EC 
particularly in relation to selecting and prioritising investments. VAGO also found that “after almost 10 
years in operation, the Department has not assessed the EC’s overall performance against its 
statutory objectives nor established an evaluation framework to do so”. 

One of the four recommendations made in the report (Recommendation 3) focused on the need for 
the Department to: 

• Develop an evaluation framework for the EC that measures its effectiveness 

• Evaluate the effectiveness of the EC as part of each end of tranche review 

• Undertake an evaluation of the overall effectiveness of the EC over the past 10 years 

• Report the outcomes of this work publicly. 

The Department welcomed the report’s findings and accepted all recommendations, including the 
need to undertake an evaluation of the overall effectiveness of the EC. 

1.3. Purpose and scope of this evaluation 

In response to the VAGO report recommendations, the Department committed to undertake an 
evaluation of the EC over the past 10 years (this evaluation). The specific purpose of the evaluation 
was to examine the impacts and legacy, effectiveness and cost-effectiveness of the EC between 2004 
and 2014. The evaluation provides an opportunity to demonstrate the achievements of the investment 
to date and to help inform future EC investment and evaluation. The review also allows the 
Department to demonstrate to the government and public the extent to which it is meeting its 
legislative objectives and delivering positive outcomes for the community.  

The scope of Aither’s evaluation is bounded in a number of areas, which was necessary given the 
scale of investment ($600 million over 10 years), the short time frame for this evaluation 
(approximately three months), plus the recent VAGO review. Specifically, Aither has not been 
requested to assess the appropriateness of the objectives of the EC or the funding mechanism itself. 
Similarly, the delivery efficiency and administration of the EC, including the selection and prioritisation 
of projects, has not been assessed as these aspects have already been evaluated by VAGO as part 
of its recent performance audit and due to the numerous project and financial audits that have already 
been undertaken to date. Finally, the cost-effectiveness of individual EC projects has also not been 
evaluated given the focus on broader overall outcomes.  

Aither’s report is therefore focused on documenting and assessing the outputs and outcomes of the 
investment, considering the extent of alignment of investment with EC objectives, and providing an 
indication of the overall return on investment.  

In addition to this evaluation, Aither has provided specific advice and guidance on the key 
requirements to assist in the development of a more comprehensive monitoring and evaluation 
framework to be applied in the future for projects funded by the EC. This will enable the Department 
to adopt VAGO’s recommendation to develop an evaluation framework that measures the 
effectiveness of the EC investment.  
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1.4. Structure of this report 

The remainder of the report is structured as follows: 

• Part A presents further background on the EC and its objectives, the evaluation approach and 
methodology, an overall summary evaluation of the EC investment in accordance with the agreed 
key evaluation criteria, and conclusions and recommendations. 

• Part B presents a more detailed evaluation of the EC at a theme level with evidence provided 
against each of the key evaluation criteria. Part B contains the evidence base that is used to 
inform the overall assessment in Part A. 

• Part C contains the proposed monitoring and evaluation framework for the Department to 
consider for future EC investments. 

1.5. Acknowledgements 

Aither would like to acknowledge and thank the Department’s project team for assisting us in 
undertaking the evaluation. In addition, Aither would like to thank the Department’s reference group 
and project staff who made themselves available and provided significant input into the evaluation 
throughout the consultations, workshops and the data collection process. We also acknowledge Mark 
Wood from Woodwater who participated in project workshops and assisted in documenting the 
outputs and outcomes of the water planning investment theme area. 
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2. Approach and methodology 

This section documents the approach and methodology adopted for the evaluation. The approach 
was designed to address a number of key challenges that were identified early in the process based 
on Aither’s previous experience in evaluating similar programs. The approach and method for the 
review were agreed with the Department including through a workshop with key internal stakeholders.  

2.1. Evaluation challenges 

The challenges associated with undertaking this evaluation of the EC are common issues 
experienced when evaluating major government programs, particularly in the area of water and 
environmental management. These challenges are outlined in Figure 6 and discussed in more detail 
below. 

 

Figure 6 Evaluation challenges 

 Large and diverse range of projects and need to aggregate 2.1.1.

The EC has been the key funding source for a large, multi-faceted program implemented to help fulfil 
the OWOF 2004 agenda. One of the most significant challenges in conducting the evaluation was 
adequately addressing the volume and diversity of projects funded by the EC. The EC has funded a 
total of 104 initiatives across a diverse range of investment themes (see section 5), and over a ten 
year period. This has inevitably presented some challenges associated with capturing the 
achievements of particular initiatives whilst ensuring that the overall effectiveness of the EC is 
assessed within the set timeframes for the evaluation. 
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 Evolving policy setting and context 2.1.2.

As the scope of this evaluation was to assess the effectiveness of the EC over the past 10 years, 
there was a need to acknowledge the evolution of government policy and priorities over this period. 
Aither recognised that the evolving policy setting would likely influence the focus of the EC investment 
over its three tranches.  

It was agreed that Aither needed to be cognisant of the impacts of policy shifts on the achievements 
of the EC and funded initiatives. Similarly, the drought and concern about the impacts of climate 
change were key drivers for the EC. As such, changes in climatic conditions – from extreme drought 
to floods – were critical in framing the evaluation. 

 Data limitations and attribution 2.1.3.

A major challenge encountered when evaluating major environmental programs was the issue of 
limited data sets that can establish causal links between inputs or resources, outputs delivered and 
outcomes achieved.  

While a number of project and financial audits have been undertaken over the past ten years, it was 
recognised based on the findings of VAGO (2014) that there was likely to be limited data available to 
measure the overall effectiveness of the EC due to the lack of an evaluation framework to facilitate 
the collection of specific data sets. 

A related challenge was the inherent difficulty in measuring the achievements of the initiatives and 
attributing benefits to particular EC investments. Many of the expected outcomes of the EC funded 
initiatives have no market value and therefore it is necessary to apply non-market valuation 
techniques in order to quantify the value of the outcomes achieved. Similarly, there is a range of 
externalities that have affected resource condition over the period and therefore it is difficult to 
attribute improvements to particular EC investments. It is also often the case that environmental 
improvements can take considerable time to become apparent and therefore some investments may 
not yield observable outcomes for many years. 

In addition, investments by the EC often formed a component of a larger pool of funds dedicated to an 
initiative or program, making direct attribution of outputs and outcomes to EC investment challenging. 

These challenges were addressed by developing an appropriate methodology to efficiently evaluate 
the investment, as discussed further below. In particular, significant effort was expended in 
developing time series output data in key areas of investment.  

2.2. Overall approach  

 Investment categories 2.2.1.

Given the large and diverse number of projects, and the substantially different outputs and outcomes 
associated with each initiative, the 104 initiatives were categorised into the following nine separate but 
inter-related themes of investment: 

• Water planning 

• Irrigation modernisation and water recovery 

• Environmental water management and planning 
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• Waterway health  

• On-farm irrigation  

• Water entitlements and market reform 

• Urban water 

• Water information 

• Groundwater. 

This categorisation of the investment enabled the assessment to be aggregated up from the project 
level through the investment theme to the overall objective level.  

A strategic approach was adopted in order to efficiently evaluate the investment at the theme level. As 
81 per cent of the EC investment was concentrated within the top five investment categories, Aither 
endeavoured to focus the evaluation on the most significant investment areas. Within each 
investment category, emphasis was given to the major projects by expenditure and similar types of 
projects were combined. This approach enabled the assessment to be easily aggregated up to the 
overall objective level. Importantly, within each category of investment, 75 per cent of expenditure 
was generally spent on four to six different initiatives. In many cases, further investigation found that 
many of the specific EC projects were subcomponents or ongoing investments in the same types of 
activities over each of the EC investment tranches.  

 Conceptual evaluation framework 2.2.2.

Our evaluation criteria and questions were based on a standard evaluation framework (see Figure 7) 
that was tailored to the evaluation criteria being considered for the EC.  

 

Figure 7 Program logic and evaluation criteria 

This conceptual framework provided the rigour to enable the evaluation to produce clear, 
comprehensive and defensible conclusions. As shown in Figure 7, the impacts of the investment were 
assessed by examining the outcomes to date resulting from the outputs delivered through the EC 
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investment. The legacy of the program was measured through assessing how the outcomes achieved 
to date have contributed to the ongoing outcomes and needs of the investment. To measure the 
effectiveness of the EC, the alignment of the actual or expected outcomes with the legislated 
objectives of the EC was assessed. Finally, the cost-effectiveness of the EC or the return on 
investment was determined through comparing the aggregate benefits of the investment to the total 
cost. 

 Key evaluation criteria and questions 2.2.3.

Key evaluation criteria and questions were developed in consultation with the Department to guide the 
evaluation. The key evaluation questions were used to guide our interrogation of the information 
available, interviews with key staff, and structuring of our analysis and reporting. The key evaluation 
questions recognise the purpose and scope of the evaluation, including the limitations on the scope 
(see Section 1). 

Problem / justification 

In terms of the context for each investment theme, the key evaluation questions were developed to 
establish the problem the EC was attempting to address and the justification for the investment. 
These questions enabled the context to be set for each investment category, in terms of the policy 
need that was being addressed through the investment and how the particular EC funded initiatives 
related to other initiatives being progressed at the time. 

Key evaluation questions 

• What was the problem the EC investment was attempting to address? 

• Why was this important? 

• How did the investment link to other initiatives? 

Impact 

The impacts of the EC investments were assessed as the outcomes to date resulting from the outputs 
produced by the investment. Therefore, the key evaluation questions to determine the impact of the 
investment were developed to identify the specific inputs or funding provided, the outputs delivered 
and the outcomes achieved through the EC investments. 

Key evaluation questions 

• What were the inputs and outputs of the investments? 

• What have been the outcomes, benefits and achievements of the EC investments associated 
with these outputs? (e.g. changes in resource condition, management activities or institutions) 

Legacy 

The key evaluation questions against the legacy criterion were developed to identify the longer term 
outcomes or benefits of the investment.  

Key evaluation questions: 

• How will these outcomes change over the longer term (i.e. next 20 years)? 
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• What is the indicative value or likely significance of these outcomes? 

Effectiveness 

The effectiveness criterion was evaluated by addressing questions related to the degree of alignment 
between the particular investments and the legislative objectives of the EC and broader government 
policy. These questions also guided the assessment of whether the legislative objectives had been 
met through the initiatives and whether there was a continued need for the investment. 

Key evaluation questions: 

• To what extent was the investment aligned with the legislative objectives? 

• To what extent was the investment aligned with government policy? 

• To what extent have the legislative objectives been met, both now and in the future? 

• What is the evidence of a continued need for the investment? 

Cost-effectiveness (return on investment) 

The cost-effectiveness of the investment or the return generated from the EC funded initiatives was 
assessed through comparing the aggregate benefits of the initiatives to the investment required. The 
aggregate benefits of the investment were compared to the inputs provided in order to evaluate the 
overall return on investment.  

Key evaluation questions: 

• In aggregate, how do these benefits compare to the investment required? 

 Levels of assessment 2.2.4.

To overcome the challenges associated with the scale, number and diversity of projects to be 
evaluated, the methodology applied was based around three levels of aggregation: 

• individual major projects  

• groups of projects categorised within investment themes  

• the EC program as a whole. 

This approach has allowed the evaluation to occur at levels of detail that are appropriate for the scale 
and importance of the investment, as well as the evaluation criteria being assessed. This has allowed 
the evaluation of the EC to be comprehensive yet efficient, while avoided focussing on unnecessary 
detail.  

The level of assessment at which the key evaluation questions were answered is illustrated in Table 
8.  
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Table 8 Levels of assessment 

Question Major project Theme 
Overall / legislative 

objective 

Context    

Impact/legacy    

Cost-effectiveness    

Effectiveness – 
alignment 

   

Effectiveness – 
achievement of 
objectives 

   

Effectiveness – 
ongoing need 

   

 

Source: Aither 

 

As shown, the evaluation questions in relation to context were assessed at the investment theme 
level as each investment category generally attempted to address a specific problem or need, and the 
investment logic tended to be driven from this level. The impact and legacy questions were also 
assessed at the theme level, along with the questions relating to the alignment of the investment to 
government policy and EC objectives, and the ongoing need for the investment. 

The effectiveness of the overall EC investment was assessed in aggregate based on all three 
effectiveness criteria: alignment, achievement of objectives, and ongoing need. Cost-effectiveness 
was only assessed at an aggregated level in accordance with the agreed scope of the evaluation, 
recognising that the suite of initiatives invested in across the themes worked in concert to produce a 
range of beneficial outcomes. The extent to which the investment had met the legislative objectives of 
the EC was also assessed at the overall objective level only as it was considered the most practical 
approach. 

2.3. Evaluation methods 

 Overview 2.3.1.

Aither’s focused approach to data collection and analysis was based on a ‘multiple lines and levels of 
evidence’ approach. This approach helped reach conclusions about causal relationships in situations 
where there were data limitations or variability in information and datasets which may undermine the 
capacity to reach a conclusion. 

The specific methods employed to evaluate the overall effectiveness of the EC investment were as 
follows: 

• development of a qualitative narrative describing the logic of the investment 

• consultation with Departmental staff 

• assessment against evaluation criteria / questions based on a range of qualitative and 
quantitative data analysis techniques 
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• quantitative economic assessment of the value of investment outcomes in key areas, where 
possible. 

 Narrative storyline 2.3.2.

As a starting point, following initial consultations with theme leads, Aither developed a draft narrative 
‘storyline’ for each investment theme to develop a high-level understanding of the problem that 
needed to be addressed and understand the investment logic. This also provided the opportunity to 
verify the funding that was provided, and to explore the outputs produced as a result of the 
investment, and the outcomes or benefits achieved. This involved initial analysis of data collected, 
and the development of a problem statement at a theme level, along with initial findings. Narratives 
were then refined in an iterative process which involved close consultation with Department staff to 
ensure that the narrative was accurate and we had located the best available evidence to reflect the 
investment logic. 

 Consultation 2.3.3.

The consultation process with the Department was an important component of this evaluation. 
Consultations included a series of workshops, individual meetings scheduled with assigned 
Departmental Theme Leaders (typically Director level), and informal discussions with a range of 
Departmental staff with knowledge of specific EC investments.  

The agreed scope of the evaluation did not entail any consultations with external stakeholders, 
although the Victorian Environmental Water Holder (VEWH) and some Catchment Management 
Authorities (CMAs) were subsequently consulted to obtain data on outputs and outcomes and 
develop case studies on the benefits of the EC investments.  

In terms of consultation process, brief consultations with Theme Leads were held at the start of the 
project to establish a narrative base from which more detailed investigations could be conducted. An 
initial workshop was then held with all Theme Leads and other internal stakeholders in March 2015 to 
seek feedback on the proposed evaluation method and the initial narratives for each category of 
investment. The narratives for each investment theme were then provided to the Theme Leads for 
review.  

Aither completed individual and group stakeholder consultations with Theme Leads and other 
Departmental representatives as the sections of the evaluation were drafted. The consultations were 
initially guided by the evaluation questions at a theme level. This was an iterative process with 
findings consistently being tested with stakeholders, and additional evidence provided and analysed. 

A mid-point workshop was then held in late April 2015 to present on the general findings of the 
evaluation to date and the proposed approach to the quantification of the benefits of the investment. 
Following this workshop, final discussions were held with Theme Leads to refine findings and collect 
any remaining data sources. These further consultations allowed us to test preliminary findings and fill 
in any gaps in the data. The information obtained through this process was used to complement the 
evidence base and has been incorporated throughout this evaluation report. 

 Assessment against evaluation criteria / questions 2.3.4.

A mixture of qualitative and quantitative techniques were used to address the key evaluation 
questions including case studies, time series data analysis, qualitative descriptions and an emphasis 
on the quantification of outcomes and benefits in economic terms.  
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The evidence base consisted of internal reports and other documents (e.g. external evaluations, 
business cases, budget papers etc.), a desktop analysis of existing project reviews and evaluations, 
and project and program level data collected through stakeholder consultations.  

Much of the evidence base for this evaluation has been provided by the Department, although we 
also drew on a range of other third party reports and data (e.g. water market data for the Victorian 
Water Register). We note that the data and evidence provided directly by the Department presented 
in this report has not been independently verified by Aither as part of this evaluation.  

Where specific information was not available to address a particular evaluation question, Aither’s 
assessment has been based on our informed opinion through our previous experience in the subject 
area and discussions with the Department. The specific evaluation methods employed to address 
each evaluation question are outlined in Table 9 below. 

Table 9 Specific evaluation methods for each evaluation question 

Evaluation Question Specific method of evaluation 

Problem/justification 

• What was the problem the fund was 
attempting to address?  

Literature review, analysis and informed judgement 

Consultation with the Department  

• Why was this important? 
Consultation with the Department  

Literature review, analysis and informed judgement 

• What was implemented?  Data provided by the Department 

• How did the investments link to other 
initiatives? 

Consultation with the Department  

Literature review, analysis and informed judgement 

Impact 

• What were the inputs and outputs of the 
investments? 

Data provided by the Department 

• What have been the outcomes, benefits and 
achievements of the EC investments 
associated with these outputs? 

Data provided by the Department 

Consultation  

Literature review, analysis and informed judgement 

Legacy 

• How will these outcomes change over the 
longer term (i.e. next 20 years)? 

Data analysis / modelling 

Literature review, analysis and informed judgement 

• What is the indicative value or likely 
significance of these outcomes? 

Case studies 

Consultation with the Department  

Economic assessment 

Effectiveness 

• To what extent was the investment aligned 
with the legislative objectives? 

Literature review, analysis and informed judgement 

• To what extent was the investment aligned 
with government policy? 

Literature review, analysis and informed judgement 

Consultation with the Department  
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• To what extent have the legislative 
objectives been met, both now and in the 
future? 

Literature review, analysis and informed judgement 

Economic assessment 

• What is the evidence of a continued need 
for the investment? 

Literature review, analysis and informed judgement 

Consultation with the Department 

Cost-effectiveness 

• In aggregate, how do these benefits 
compare to the investment required? 

Economic assessment 

Source: Aither 2015 

 

As shown, the questions relating to the problem or justification for the investment were addressed by 
a range of methods. In most cases, a literature review and analysis was initially used to address the 
questions followed by consultation with the Department to verify the findings. In terms of the impact 
and legacy questions, the evaluation methods were primarily consultations, literature review, data 
analysis and Aither’s informed judgement. Case studies were also used to demonstrate the 
effectiveness of investments, where appropriate. In measuring the effectiveness and cost-
effectiveness of the investment, the main evaluation methods were data analysis and economic 
assessment.  

 Economic assessment techniques 2.3.5.

A core element to the evaluation was to demonstrate the return on overall EC investment (not the 
return on specific projects). Therefore, where possible, the evaluation has included a quantitative 
economic assessment of some of the benefits associated with the outcomes of key investments (or 
other measures of the value of the investment).  

The economic value of outcomes with market values such as water savings generated through urban 
water and irrigation investments could be estimated with a considerable degree of confidence based 
on market prices. However we note that market estimates of the value of water savings do not 
consider the additional benefits of enhanced irrigation efficiency and productivity, which were not 
quantified as part of this report.  

Investment categories such as waterway health were assessed using non-market valuation 
techniques. One technique is to monetise environmental benefits through estimating an individual’s 
willingness to pay to improve or protect the ecological condition of the resource, drawing on existing 
academic studies to estimate these values.  

Increases in the value of water entitlements were also quantified as one outcome measure resulting 
from a range of EC investments including water markets initiatives, planning reforms and water 
information.  

Overall, we note that: 

• caution was taken in quantifying the value of the outcomes in order to avoid double-counting 

• it was not possible to quantify all of the benefits of the EC investment 

• the approach to quantification is subject to high levels of uncertainty in many areas, and should 
only be taken as a broad indication of value, not a precise estimate.  
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3. Strategic context 

Key evaluation questions 

• What was the problem the EC was trying to address? 

• Why was this important? 

• What was implemented? 

• How did the investment link to other initiatives? 

To understand the EC and its achievements, it is vitally important to understand the extraordinary 
circumstances in the lead up to its establishment and through the 10 years of the evaluation period. In 
short, the severe and prolonged Millennium Drought placed unprecedented pressure on water 
resources, which translated into pressure on governments to make major water policy reforms and 
investments. It is difficult to overstate the scale and pace of change in the water sector, particularly 
from 2004 to 2009. The EC formed a vital part of a broader effort to restore balance to a pattern of 
water use across the state that saw the natural environment receiving a progressively smaller share 
of available water resources. 

This section provides: 

• a brief overview of the water policy reform agenda in the context of drought, and later floods 

• a summary statement of the problems the EC aimed to address  

• an overarching synopsis of the strategic response provided the EC 

• an introductory overview of the ten years of investment.   

3.1. Water policy context and climatic conditions 

To understand the EC, it is necessary to go back to 1994 when the Council of Australian 
Governments (COAG) launched their Water Reform Framework. The Framework was a result of a 
report to COAG noting that while progress was being made on a number of fronts to reform the water 
industry and to minimise unsustainable natural resources use, there were a number of aspects that 
required attention and reform. In particular, the COAG Water Reform Framework noted the 
widespread degradation of natural resources which had a direct impact on the quality and quantity of 
the nation’s water resources. It put in place a range of actions to improve economic efficiency and 
environmental sustainability. In 1994, basin states also agreed to a landmark cap on total water 
extractions across the Murray-Darling Basin (MDB), to be enforced by the Murray-Darling Basin 
Commission (MDBC). This put an end to decades of new development and increases in consumptive 
water licences. It also meant that water markets needed to be put in place to enable new 
development with the limits of the cap.  

Coinciding with the COAG reforms was the introduction of the Catchment and Land Protection Act 
1994 (the CaLP Act) by the Victorian Government. The CaLP Act established the CMAs through 
which a large proportion of the EC funding was delivered in the form of the Large Scale River 
Restoration (LSRR) projects. 

At around the same time (1997), the Millennium Drought (as it subsequently became known) was 
commencing, placing increased pressure on urban and rural consumptive water supplies, as well as 
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natural systems. In November 2002, metropolitan Melbourne was placed on Stage 1 water restrictions 
with storages approximately half full.  

The Victorian River Health Strategy (VRHS) was also released in 2002 providing a strategic, 
integrated policy framework with a vision for Victorian river management, policy direction on river 
health issues and a blueprint to integrate environmental water management with other waterway 
management activities on Victorian rivers to gain the best river health outcomes.  

The worsening of the drought in 2002-03 created significant difficulties for farmers across Victoria 
leading to a spike in the price of water allocations. Ongoing low rainfall and inflow to storages saw 
metropolitan Melbourne move to Stage 2 water restrictions in August 2003. While urban and irrigation 
water users were seriously affected by drought, there were increasing concerns and evidence that the 
environment was being hit hardest. The legacy of over-allocating water to consumptive users was 
now taking a severe toll on water dependent rivers and wetlands. There were also concerns that 
climate change had resulted in a step change decline in rainfall and runoff (as had been observed 
already in Western Australia). Even if the reduction in inflows was not permanent, uncertainty about 
the long term impacts of climate change emphasised the need for action.  

Following years of pressure to address unsustainable levels of allocation in the Murray River system, 
the Murray–Darling Basin Ministerial Council announced The Living Murray First Step Decision 
Initiative (TLM) in 2003 to restore the health of the River Murray system by recovering 500 gigalitres 
(GL) of water and constructing major water management structures at six environmental icon sites, 
combined with complementary works to allow uninterrupted fish passage along 2,225 kilometres from 
the Murray mouth to Hume Dam. Importantly, this was recognised as being an initial step in 
addressing over-allocation, and that additional environmental water would be required to ensure the 
sustainability of water resources in the Murray-Darling Basin.  

Following TLM, COAG signed the NWI in 2004 which aimed to provide a nationally consistent 
approach to best practice water policy reform, building on the 1994 COAG agreement, and 
recognising the urgency for water reform. As stated in the NWI preamble, the Parties (i.e. 
jurisdictions)  

agreed to implement the NWI in recognition of the continuing national imperative to increase 
the productivity and efficiency of Australia’s water use, the need to service rural and urban 
communities, and to ensure the health of river and groundwater systems by establishing clear 
pathways to return all systems to environmentally sustainable levels of extraction.  

Coinciding with the NWI, the Victorian Government also responded by developing and launching the 
OWOF 2004 White Paper in June 2004. OWOF 2004 reflected core priorities established in the NWI 
and provided the comprehensive water policy platform that would guide EC investment and the 
Department’s initiatives for the best part of the next decade (see further discussion below). The 
OWOF 2004 policy was a comprehensive, integrated approach to using water wisely to ensure that 
Victoria could continue to have healthy water resources to support growing communities and a 
thriving economy over the next 50 years. The policy paper set out 110 actions to secure Victoria’s 
water future over a period of 50 years. The key priorities focused on: 

• Restoration of stressed rivers 

• Urban consumption and pricing 

• Irrigation 

• Water allocations and entitlements 

• Institutional reform. 
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As the EC progressed through its first tranche (2004-05 to 2007-08), drought conditions across 
Victoria worsened. As storage levels declined (Figure 8) metropolitan Melbourne moved through a 
series of tighter water restrictions: 

• March 2005 – permanent water saving rules replace Stage 2 restrictions 

• September 2006 - Melbourne experiences driest winter since 1982 and lowest annual inflow on 
record. Stage 1 restrictions reintroduced followed by Stage 2 in November 2006 

• January 2007 – Melbourne’s water storages drop to around 30%. Stage 3 water restrictions, 
followed by Stage 3a in April 2007 

• December 2008 – Target 155 introduced which proposed to save the equivalent of Stage 4 
restrictions 

• June 2009 – Melbourne’s water storages fall to 25.6%. Construction commences on the Victorian 
Desalination Plant (VDP). 

 

Source: DELWP 

Figure 8 - Melbourne's water storages 2002 – 2009 – with and without conservation measures 

In conjunction with urban water restrictions, the Minister for Water exercised emergency powers 
under the Water Act 1989 (Vic) (the Water Act) by declaring that water shortages existed and 
temporarily qualified environmental entitlements in a number of catchments. While these qualifications 
helped to ensure critical consumptive water needs were met during these severe shortages, 
environmental values that were already experiencing stress due to the drought and low flows were 
placed under further strain. 

These conditions increased the pressure for reform and in many instances provided the mandate 
needed for the major reforms at the heart of the NWI that may not have been possible under less 
pressure. Meanwhile, water market reforms were successful, and would later be applauded, as 
providing the means by which water would shift to its highest valued use during the drought and 
enable adjustment. The National Water Commission (NWC) estimated the benefits of trading in the 
southern MDB during the drought as being in the hundreds of millions of dollars (2010). 
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The drought hit its peak from 2006 to 2008. In response, the Victorian Government realised that 
demand side measures and small scale recycling would not be sufficient. It announced the Our Water 
Our Future: The Next Stage of the Government’s Water Plan (OWOF: The Next Stage) White Paper 
in 2007. This included a commitment to construct a 150 GL desalination plant to supply Melbourne, 
plus the north-south pipeline to enable water to be transferred from northern Victoria to Melbourne. 
The water from the north would come from water recovered through a $1 billion irrigation 
modernisation project (the Food Bowl Modernisation Project) which would later secure an additional 
$1 billion from the Commonwealth for Stage 2, and would contribute water to meet environmental 
water recovery targets. 

At the same time, the Commonwealth increased its direct involvement in water reform through the 
$10 billion Water for the Future policy package, which included approximately $5.8 billion for water 
recovery through infrastructure upgrades and $3 billion for buyback of water entitlements. There were 
also major institutional changes through the 2008 MDB Agreement which saw more direct control 
from the Commonwealth through the Murray-Darling Basin Authority (MDBA) which was charged with 
developing a Basin Plan. This was a highly controversial process, which eventually resulted in a 
target of 2,750 GL of water recovery in the Basin to meet Sustainable Diversion Limits (SDLs).    

In late 2010 and early 2011 major flooding was experienced across Victoria dramatically improving 
the volume of water in both urban and rural storages through the MDB. The floods coincided with the 
election of the Coalition Government in November 2010. Water policy attention turned to 
implementation of key initiatives such as the Goulburn-Murray Water (G-MW) Connections program 
(previously the Food Bowl Modernisation Project) and there was ongoing debate around the 
implementation of the Murray-Darling Basin Plan (the Basin Plan). In metropolitan Melbourne, water 
policy interest shifted to stormwater and integrated water management solutions led by a new water 
agency called the Office of Living Victoria (OLV), which was recently incorporated back into the 
Department following the election of the Andrews Labour Government in November 2014. The urban 
water sector remains focused on its role in delivering more liveable cities but also on improving 
efficiency and maintaining affordability in response to price increases associated with the investment 
in the Melbourne desalination project in particular. 

3.2. The role of the EC 

 Overview of the funding mechanism  3.2.1.

Against this backdrop, the establishment of the EC was announced as part of the Victorian 
Government's OWOF 2004 white paper. Chapter 6 of OWOF 2004 focussed on the need for water 
prices to reflect the full cost of sustainably managing the resource, including the scarcity of the 
resource and the environmental impacts associated with providing water services. The EC was 
legislated in 2004 through an amendment to the Water Industry Act 1994. The legislation sets out its 
purpose as to fund water-related initiatives that seek to: 

• promote the sustainable management of water, or  

• address adverse water-related environmental impacts.  

Under the Act, funds are collected from water supply authorities based on their revenue. The rate of 
collection was set at 5 per cent of revenue for urban water businesses and 2 per cent of revenue for 
rural water businesses for the first tranche, and has remained at this rate for the second and third 
tranches. Water businesses pass on the cost of the EC to water customers through their bills.  

To put this level of collection and investment in context, Victoria’s water industry collects annual 
revenue of around $5.6 billion to provide water-related services to customers and has an asset base 
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estimated at approximately $40 billion (source: DELWP based on water corporations’ 2013-14 annual 
reports). As OWOF 2004 recognised, while this revenue covers the costs of services to capture, store 
and deliver water to customers, it does not capture the full opportunity cost of water use, particularly 
those costs that are borne by the environment. Within this context, and given the overall financial 
dimensions of the water sector, the collection of EC revenue has acted as a relatively modest catalyst 
to promote more sustainable water management and capture the environmental costs of providing 
these services. 

The revenue collected from the EC is held by the Department of Treasury and Finance (DTF) and 
allocated to the Department for specific projects and deliverables as part of the annual state budget 
approval process. The Department is responsible for managing the delivery of approved EC-funded 
initiatives as well as annually reporting EC-funded expenditure and undertaking a review of the EC at 
the end of each tranche of funding. 

 Summary of problem being addressed 3.2.2.

As outlined above, by the early 2000’s it was clear that the level of consumptive water use was 
unsustainable. This was fundamentally because the environmental costs of water use and the 
limitations on total resource use were not being adequately measured and accounted for, and they 
were not sufficiently reflected in water prices. As a result there was also inadequate funding for 
developing more sustainable water management regimes and addressing the legacy of overuse. 

The drought exacerbated these problems and meant that water dependent environmental assets like 
River Red Gum forests along the banks of the Murray River were dying. There was an agreed need to 
address this environmental decline and manage the risk associated with historical levels of water 
consumption on Victoria’s water systems.  

At the same time, consumptive users – in irrigation and urban communities – were also being affected 
by the drought. Water restrictions placed a heavy burden on urban communities – through direct 
impacts on economic growth as well as impacts on community well-being. The need to act was 
heightened by the risk and uncertainty associated with the future impacts of climate change. 

There was a core focus on ensuring water resource management was environmentally sustainable. 
While the government acted to address the productivity and efficiency of water use in urban and rural 
communities, it was also concerned with managing the adjustment effects of moving water from 
consumptive users to the environment.  

Similarly, the drought revealed that the sophistication and level of confidence in water information, 
management systems planning processes, and governance was insufficient to meet the needs of 
policy makers, managers and the community.  

 Strategic response 3.2.3.

OWOF 2004 provided the comprehensive strategic response to these problems. The reform agenda 
was focused around supporting more efficient urban water consumption, investment in initiatives to 
promote more efficient irrigation systems and on-farm water use, the development of water markets, 
and the recognition of the need for environmental water recovery backed by clear statutory rights.  

Due to the scale of the challenge, these initiatives required a concerted effort and significant 
investment by the Victorian Government. The EC was largely a means of funding the necessary step 
change in water reform effort and urgent water management initiatives outlined in OWOF 2004. It is 
important to recognise that this reform effort included both the modernisation of physical and 
management systems, as well as investments to rectify the impact of past management practices. 
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Consequently, under the first tranche of the EC (2004-05 to 2007-08), funding was primarily directed 
towards the following key areas: 

• complementary investments in national initiatives aimed at improving the health of the River 
Murray and Victorian tributaries 

• the protection and repair of water systems 

• urban water initiatives and recycling 

• sustainable irrigation practices and infrastructure improvements 

• water security for Victoria’s cities, farms and the environment. 

The EC was legislated to fund water-related initiatives that sought to promote the sustainable 
management of water and to address adverse impacts to the environment associated with its use. As 
a result, the primary focus of the EC has been on the environment. This included major contributions 
to Victoria’s water recovery effort including $94 million to the inter-jurisdictional TLM and in the order 
of $150 million to restore high value waterways.  

The EC investment in initiatives such as irrigation modernisation projects, and urban water savings 
initiatives, reflected a clear policy position to manage the social impacts of drought and the 
adjustment process associated with water recovery for the environment. The Victorian Government’s 
policy positions emphasised the need to bring communities along with the reform effort. In particular, 
in the irrigation sector, there was a strong preference for modernisation of ageing irrigation systems 
as a means of recovering water lost through seepage, leakage and evaporation and delivering 
ongoing productivity and economic benefits, as opposed to simply purchasing water entitlements on 
the market.  

Consistent with the objective of sustainable water management, the EC also invested in areas such 
as water market reforms (which facilitated adjustment to the drought), and investments in water 
information, management systems, planning reforms, and legislative and governance changes that 
better position Victoria to deal with future drought events and ongoing development pressure and 
population growth. 

As well as providing the core funding mechanism for delivery of the Victorian Government’s OWOF 
2004 policy agenda, the EC was intended to provide price signals to water users regarding the impact 
of their water consumption on the environment. This objective was consistent with the principle of cost 
reflective pricing outlined in the NWI agreement and endeavoured to reflect the scarcity of the 
resource and the environmental externalities associated with water service provision.   
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3.3. Overview of EC investment (inputs) 

Key evaluation questions 

• What was implemented? 

Between 2004-05 and 2013-14, a total of $597.9 million of EC funds was invested in 104 initiatives. 
For the purposes of this evaluation, these initiatives have been grouped under nine categories of 
investment: 

• Water planning 

• Irrigation modernisation and water recovery 

• Environmental water management and planning 

• Waterway health  

• On-farm irrigation  

• Water entitlements and market reform 

• Urban water 

• Water information 

• Groundwater. 

Full details of the initiatives under each theme are provided in Part B of this report followed by a 
summary of outputs delivered (section 5) and outcomes achieved (section 6). 

Table 10 Environmental contribution investments by theme from tranche 1 – 3 

Investment theme 

Tranche 1 
($ million) 

4 years 

(200405 –  
2007-08) 

Tranche 2 
($ million) 

4 years 

(2008-09 – 
2011-12) 

Tranche 3 
($ million) 

2 years only 

(2012-13 – 
2013-14)  

Total (by 
theme) 

Water planning $16.9 $10.6 $4.6 $32.1 

Irrigation modernisation and 
water recovery 

$27.6 $99.0 $3.8 $130.4 

Environmental water 
management and planning 

$25.0 $23.9 $21.3 $70.1 

Waterway health $48.7 $68.8 $32.4 $149.8 

On-farm irrigation $12.9 $19.5 $4.0 $36.4 

Water entitlements and 
markets 

$11.3 $5.5 $3.0 $19.8 

Urban water $51.5 $44.4 $14.6 $110.6 

Water information $4.0 $8.4 $8.9 $21.4 

Groundwater $9.1 $12.3 $6.0 $27.3 

Total (by tranche) $207.0 $292.4 $98.6 $597.9 
 

Source: DELWP 



 
AITHER | report  46 
Environmental Contribution Evaluation 
 

 

The EC funding was provided to the Department as the core organisation responsible for the 
coordination, implementation and delivery of the water reform agenda. Urban and rural water 
corporations and CMAs also received a share of the overall funding (administered by DELWP) under 
various initiatives over the period of investment. 

A number of other state and Commonwealth Government programs and institutions made funding 
contributions towards initiatives that were funded by the EC. These included the NWC, the Australian 
Government (Department of the Environment and predecessors), the Victorian Water Trust (VWT), 
and other federal programs (Natural Heritage Trust (NHT), the National Action Plan (NAP) for Salinity 
and Water Quality, and Caring for our Country). For these co-funded initiatives, we have apportioned 
outputs to the EC based on the percentage contribution of the EC to the total cost of the initiative.  

EC investments can be attributed to a number of different mechanisms or types of investment: 
planning; markets, institutions and regulation; information and systems; capacity building and 
behaviour change; and works and assets. For examples of EC funded activities in each area of 
investment, see Table 11. 
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Table 11 Types of initiatives and key examples 

Type of initiative Examples 

Planning 

Planning: Sustainable Water Strategies (SWSs), coordination of the 
Basin Plan activities, water policy administration 

Groundwater: improved management frameworks, groundwater 
management plans 

Environmental water: stream flow management plans, environmental 
water plans; Victorian Waterway Management Strategy (VWMS)  

Urban water: Living Melbourne, Living Victoria, State Flood 
Management Strategy 

Waterway health: CMA regional river health strategies 

Markets, institutions and 
regulation 

Water planning: institutional mergers, legislation program, urban water 
regulatory reform, water law review 

Water entitlements and market reforms: unbundling of entitlements 

Environmental water: Environmental Water Reserves (EWRs), VEWH 

Information and systems 

Water planning: managing risks to water resources (modelling of 
catchment land use, future risks to water supply, climate variability) 

Groundwater: resource assessments (groundwater resource 
appraisals, groundwater dependent ecosystem (GDE) mapping), 
monitoring and reporting 

Water information: water accounting, reporting and compliance, 
WMIS, info systems and modelling platforms and tools 

Urban water: flood mapping 

Water entitlements and market reforms: Victorian Water Register 
(VWR) 

Waterway health: river health monitoring, river health research and 
innovation 

Capacity building and 
behaviour change 

Urban water: rebates schemes, Smart Water Fund (SWF), 
Watersmart behaviour change program 

On-farm irrigation investments: whole farm plan grants 

Waterway health: Waterwatch funding 

Works and assets 

Groundwater: refurbishment and rationalisation of State Observation 
Bore Network (SOBN) 

Irrigation modernisation and water recovery: TLM, Shepparton 
Irrigation Area Modernisation Project (SIAMP), G-MW Connections 
Project, Modernising the Macalister Irrigation District (MID) 

On-farm irrigation investments: irrigation works 

Water information: water and G-MW meters 

Urban water: water conservation and potable supply substitutions, 
stormwater and wastewater management, flood mitigation works 

Waterway health: LSRR works 
 

Source: Aither 2015. 
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4. Alignment of investments with policy and 
EC objectives 

Key evaluation questions 

• To what extent was the EC investment aligned with government policy? 

• To what extent was the EC investment aligned with the legislative objectives? 

This section assesses the extent to which EC investment was: 

• aligned with national and Victorian water policy 

• aligned with its legislative objectives. 

4.1. Alignment with national water policy 

Overall, the EC investment has aligned closely with national water policy, as it evolved over the last 
decade (as described in section 3.1). In summary, the EC: 

• funded most of the Victorian contribution to the inter-jurisdictional TLM 

• was strongly aligned with the intended outcomes and actions in the NWI  

• aligned with the Australian Government’s Water for the Future policy, with EC investment in 
irrigation modernisation and water savings accounting methodologies helping to leverage $1 
billion in Commonwealth funds into Stage 2 of the G-MW Connections Project  

• funded Victoria’s on-farm irrigation program which has been refined over time to ensure that it 
complements the Australian Government’s on-farm irrigation water use efficiency program 

• is funding Victoria’s efforts to implement the Basin Plan and deliver environmental water to priority 
systems 

• was consistent with Commonwealth programs such as the NAP and the NHT in relation to on-
farm investments in water use efficiencies and waterway health. 

Some of the key areas of alignment are discussed below and further analysis of alignment is 
presented in Part B of this report. 

 National Water Initiative 4.1.1.

The NWI remains the water policy blueprint for Australia, as agreed by COAG in 2004. The EC 
investment over the last decade has been closely aligned with meeting the objectives and 
commitments under the NWI. This overall alignment is demonstrated in Table 12 which documents 
the EC initiatives against the core NWI outcomes.  

Table 12 Alignment of the EC investment with the NWI  

NWI outcome Alignment with EC initiatives 

Clear and nationally- The EC contributed to enhancing the security of water access 



 
AITHER | report  49 
Environmental Contribution Evaluation 
 

NWI outcome Alignment with EC initiatives 

compatible 
characteristics for secure 
water access 
entitlements 

entitlements by investing in the unbundling process and establishment of 
a state-wide water register. The EC-funded water entitlements and market 
reforms provided confidence for those investing in the water industry due 
to more secure water entitlements, improved and more compatible 
registry arrangements, enhanced monitoring, reporting and accounting 
and improved public access to information. The NWC found that Victoria’s 
process of unbundling water entitlements from delivery rights and water 
use rights exceeded the requirements of the NWI.  

Transparent, statutory-
based water planning 

EC funding assisted in the delivery of SWSs which were the statutory 
water planning mechanism designed to meet the requirements of the 
NWI. The SWSs assessed regional priorities against specific criteria, 
identified options for water recovery, considered environmental, economic 
and social costs and benefits, and developed recommendations for water 
recovery. 

Statutory provision for 
environmental and other 
public benefit outcomes, 
and improved 
environmental 
management practices 

The EC facilitated the legislative recognition and protection of 
environmental water rights, the development of sustainable diversion 
limits in some systems, and contributed to management of water that had 
been recovered and reallocated for the environment.  

Complete the return of all 
currently over allocated 
or overused systems to 
environmentally-
sustainable levels of 
extraction 

EC investment resulted in amendments to legislation to establish EWRs 
and secure environmental entitlements and the development of SDLs in 
some systems. The EC funded most of Victoria’s commitment to the TLM 
and subsequent water recovery efforts to meet the requirements of the 
Basin Plan SDLs. 

Progressive removal of 
barriers to trade in water 
and meeting other 
requirements to facilitate 
the broadening and 
deepening of the water 
market, with an open 
trading market to be in 
place. 

The EC funded the development of the VWR that provided clear and 
concise information, and appropriate record keeping procedures thus 
encouraging increased participation in the water market. By separating 
water from land, the unbundling process funded by the EC also 
addressed long standing barriers to trade. 

Clarity around the 
assignment of risk 
arising from future 
changes in the 
availability of water for 
the consumptive pool 

The introduction of 15-year resource assessments as part of the EC 
funded planning legislation program met the requirements of the NWI to 
implement plans that are designed to assist water users and governments 
in managing risk, and be timed to five early indications of possible 
changes to the consumptive pool. In addition, various EC initiatives 
aligned with this outcome by developing and implementing systems that 
monitored volumes of available water resources across Victoria. EC also 
funded Victoria’s commitment to South Eastern Australian Climate 
Initiative (SEACI) which undertook important research on the impacts of 
climate change on water resources. 

Water accounting which 
is able to meet the 
information needs of 
different water systems 
in respect to planning, 

In order to ensure that adequate measurement, monitoring and reporting 
systems were in place, the EC funded initiatives to establish a VWR of 
entitlements to protect the integrity of the access entitlement system. In 
addition, the EC contributed to improved coordination of data collection 
and management systems, and also undertook metering on a consistent 
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NWI outcome Alignment with EC initiatives 

monitoring, trading, 
environmental 
management and on-
farm management 

basis. 

These actions supported public and investor confidence in the amount of 
water being traded, extracted for consumptive use, and recovered and 
managed for environmental and other public benefit outcomes. 

Policy settings which 
facilitate water use 
efficiency and innovation 
in urban and rural areas 

Significant EC funds were invested in a number of initiatives that were 
aimed at reducing the constrained potable supply network through 
wastewater recycling, stormwater harvesting, and reductions in water use 
through rebates for water efficient appliances and water use awareness 
programs. Funds were also directed towards other aspects of stormwater 
management aimed at reducing environmental impacts, and improved 
urban water planning. 

Addressing future 
adjustment issues that 
may impact on water 
users and communities 

As discussed above, a major driver of the EC investment in irrigation 
modernisation and urban water initiatives was to manage the adjustment 
impacts of water recovery on the community.  

Victoria’s EC-funded program of SWSs consulted heavily with a range of 
stakeholders, from community to industry associations and professionals 
and various levels of government. By engaging water users and other 
stakeholders, there was improved certainty and confidence in the 
process, transparency in decision making, and sound information was 
available to all sectors. Other EC investments also involved significant 
community and stakeholder consultation. 

Recognition of the 
connectivity between 
surface and groundwater 
resources and connected 
systems managed as a 
single resource 

EC funded SWSs which investigated the link between surface and 
groundwater systems and put appropriate management systems in place. 
The EC also invested heavily in improved systems to better understand 
the state of surface and groundwater  

 

Source: COAG 2004 and Aither analysis 

 The Living Murray First Step Decision (TLM) 4.1.2.

TLM was a coordinated inter-jurisdictional agreement between the Australian Government and the 
governments of New South Wales, Victoria, South Australia and the Australian Capital Territory. 
These governments contributed approximately $700 million towards improving the health of the River 
Murray, with a focus on six icon sites. These sites are recognised as being internationally significant 
wetland that supports a rich biodiversity and are viewed as being critical habitat refugia in times of 
system stress. The EC funded a large portion of Victoria’s contribution to this project. This is 
discussed in greater detail in section 9.5. 

 Water for the Future  4.1.3.

Water for the Future (2009) was the Australian Government’s long-term initiative to better balance the 
water needs of communities, farmers and the environment. The key priorities of this initiative were 
tackling climate change, increasing efficiency of water use, securing water supplies and supporting 
the health of rivers and wetlands. The EC was closely aligned with the $5.8 billion Sustainable Rural 
Water Use and Infrastructure Program. In particular, early EC investment in irrigation modernisation 
(section 9) funded by the EC was important in leveraging $1 billion in Commonwealth funds for Stage 
2 of the major modernisation program. EC on-farm investments (section 12) were also aligned with 
Water for the Future as this policy included an On-Farm Irrigation Efficiency Program (OFIEP). 
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 The Murray-Darling Basin Plan  4.1.4.

The Basin Plan grew out of a need to establish SDLs to ensure the ongoing health and resilience of 
systems. The EC funded a number of planning and management initiatives that aim to meet the 
requirements of the Basin Plan. This includes work in environmental water management (section 10) 
as well as the Water Law Review initiative (section 8) which was designed to contribute towards 
Victoria’s ability to implement elements of the Basin Plan.  

 NAP / NHT / Caring for our Country  4.1.5.

Early EC investments in waterway health (section 11) and on-farm irrigation efficiency (section 12) 
aligned well with the NHT and the NAP which covered the first four years of EC funding (tranche 1) 
and the Caring for our Country program that commenced in mid-2008. Victoria’s planning initiatives 
and investment in priority waterways enabled the CMAs to bid successfully through these external 
funding sources and deliver additional benefits for waterway health and regional communities. The 
Victorian Sustainable Irrigation Program (SIP) which received approximately $36 million in EC 
funding, also received funding from NAP highlighting the strong alignment with national land and 
water management programs.  

4.2. Alignment with Victorian water policy 

The Victorian Government endorsed the NWI water reform agenda via the release of the OWOF 2004 
White Paper. The policy document outlines a number of key themes or priorities for the government in 
securing a water future for Victoria: 

• Water resources and their allocation 

• Restoring our rivers and aquifers for future generations 

• Smarter use of irrigation water 

• Smarter water use in our cities and towns. 

EC investment was closely aligned with these key themes or priorities. The alignment of these 
priorities with EC initiatives will be discussed in greater detail below. 

Water resources and their allocation 

In developing a water allocation system that recognised all water services and balanced the needs of 
the environment with the competing demands of water users, the Victorian Government considered it 
necessary to bring all water resources under one water allocation regime. OWOF 2004 also outlined 
plans for facilitating future economic growth. Proposed initiatives included the development of long-
term management plans, completion of bulk entitlement conversions, establishment of SDLs and 
permissible annual volumes for groundwater and caps in fully-allocated catchments, metering all 
significant extractions and developing a public register of entitlements. 

The EC funded a number of initiatives that align closely with those outlined in the OWOF 2004 
document. It facilitated the extension of the water allocation framework to provide for tradeable, 
secure entitlements (section 13.5), establish a web-based public register of water rights (section 
13.5), finalised incomplete bulk entitlements of water authorities (section 13.5), supported 
amendments to legislation to establish EWRs (section 10.5) and developed SWSs for long-term and 
regional planning (section 8.6). 
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Restoring our rivers and aquifers for future generations 

The Victorian Government highlighted in OWOF 2004 the importance of improving and maintaining 
the health of stressed rivers and aquifers in Victoria. It identified the state of the River Murray as an 
issue of national significance and committed itself to its restoration.  

The Government committed to working to restore the River Murray and Snowy River, invested in 
water savings and the provision of extra water for the Thomson River, Macalister River and Gippsland 
Lakes, and established CMAs as managers of the EWR extending their existing roles as caretakers of 
river health. 

The EC contributed significant funding towards the LSRR program (section 11.5), facilitated the 
recovery and delivery of environmental water to important wetlands on the River Murray (section 9.5 
and section 10.5), helped meet Victoria’s contribution to Snowy and TLM commitments (section 9.5), 
established EWRs across priority unregulated rivers (section 10.5), contributed to the restoration of 
the priority systems such as the Loddon and Bemm Rivers (section 11.6), and built the capacity of 
CMAs as managers of EWRs (section 10.5). 

Smarter use of irrigation water 

With reduced water availability, there was a need for the irrigation sector to address water use and 
extraction in order to continue to prosper in a competitive, global market. OWOF 2004 outlined plans 
for a system to be established that moved water to higher-value uses and reconfigured irrigation 
infrastructure. It also highlighted the need for the irrigation sector to adopt new and innovative 
technologies to improve on-farm water use and reduce losses in distribution systems so that 
recovered water could be returned to the environment. 

The EC contributed to the unbundling of water entitlements (section 13.5) making it easier for 
irrigators to adjust the reliability of water supplies and timeliness of water delivery. EC funding was 
also directed to the SIP which generated on-farm efficiencies and productivity benefits, in addition to 
environmental benefits (section 12.6). 

Smarter water use in our cities and towns 

OWOF 2004 outlined a number of challenges relating to water use in cities and towns. These 
included maintaining safe, secure and reliable urban water supplies, balancing demand with supply, 
and using water that was fit-for-purpose while protecting public health and the environment. 

The EC aligned closely with this priority, enabling a range of activities and programs that sought to 
fulfil the commitments of OWOF 2004. EC investments were concentrated on activities that reduced 
demand on the constrained potable supply network, including wastewater recycling, stormwater 
harvesting and reducing water use through rebates for water efficient appliances and water use 
awareness programs (section 14.5). 

4.3. Alignment with the legislative objectives 

Key evaluation questions 

• To what extent was the investment aligned with the legislative objectives? 

 The objectives of the EC  4.3.1.

According to the Water Industry Act, the legislative objectives of the EC are to: 



 
AITHER | report  53 
Environmental Contribution Evaluation 
 

• promote the sustainable management of water, or 

• address adverse water-related environmental impacts. 

In assessing the extent of alignment, Aither has drawn upon further definitions or interpretation of 
these objectives developed by the Department in 2014, following a recommendation from the Auditor 
General.  

Based on the Department’s interpretation “promoting the sustainable management of water” refers to 
activities that promote: 

• improved understanding of Victoria’s water systems to inform their effective management in the 
long term 

• the long-term resilience and security of Victoria’s water systems, or 

• efficient and effective use of Victoria’s water systems, to better manage within the known limits of 
the resource. 

Initiatives that “address adverse water-related environmental impacts”, must aim to remediate or 
offset: 

• adverse impacts on water-related environments arising from water extraction and associated 
infrastructure, or 

• processes that adversely impact on the health of water-related environments. 

As noted, the Act requires that the contribution is collected for the purpose of funding initiatives that 
directly correlate with these objectives. It is, therefore, essential that the investments are aligned. The 
following sections assess the extent to which EC investments were aligned with these objectives.  

 Overall assessment of alignment 4.3.2.

There is generally a high degree of alignment between the initiatives funded by the EC and the 
legislative objectives outlined in the Act. This alignment is particularly well illustrated by initiatives that 
sought to establish frameworks to plan for the future availability, management, and use of water 
resources. Long-term strategies, legislative and industry reform, climate modelling and forecasting, 
technical resource assessments, and research initiatives focussed on achieving a robust, responsive 
and adaptable planning and legislative framework to support and promote the resilience and security 
of water resources. These types of initiatives also assisted in improving knowledge of the limits to 
water resources, establishing thresholds within which it could be more effectively managed. 

Initiatives also sought to improve water use efficiency and productivity through significant investment 
in on-farm and distribution system modernisation and reconfiguration. More efficient irrigation systems 
also allowed water to be recovered to meet environmental objectives without significantly reducing the 
volume of water available for consumptive and productive purposes. Initiatives in the urban water 
sector encouraged conservation, efficiency, recycling and substitution of potable water in order to 
reduce the amount of water being extracted from waterways for supply needs. These initiatives 
promoted the resilience of systems, communities, and industry, improving their capacity to operate 
and continue to be productive under future scenarios of reduced water availability. 

To address adverse water-related environmental impacts, significant investment was made in 
programs to improve waterway health such as LSRR projects. These projects included a range of in-
stream and riparian works such as barrier removal, fish ways, erosion control, fencing, off-stream 
watering, weed control and revegetation, which complemented environmental water recovery and 
delivery activities. By targeting priority waterways where water recovery and delivery efforts were 
underway, the Department aimed to accelerate the delivery of waterway health outcomes on stressed 
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systems, with investments intended to repair damage caused by both direct and indirect use of 
waterway assets.  

While the legislative objectives of the EC are broad and therefore able to accommodate a range of 
investments, there are some instances of EC funded initiatives where alignment with the objectives is 
less clear. This includes such projects as Continue the Werribee Vision ($9.2 million), Flood resilient 
communities and catchments ($3.1 million), Parks Victoria grants management ($0.2 million), 
Mordialloc Creek Dredging ($2.0 million) and Kananook Creek Dredging ($2.5 million). In these 
cases, outputs of investments do not clearly align with the intent of the EC funding, and do not appear 
to be part of a coordinated program of investment. The Continue the Werribee Vision grants program, 
for example, included funding for a large number of small scale projects, many of which supported 
broad sustainability outcomes in the Werribee Plains projects area but did not clearly align with either 
promoting the sustainable management of water or addressing adverse water-related environmental 
impacts. Lack of alignment was most evident in tranche 3 (which included the dredging projects 
mentioned above), and while the projects in question constitute a small portion of total EC investment, 
they nonetheless impact on the overall success and coherence of the program. 

The following sections provide a more detailed assessment of the alignment with each of the 
objectives (as interpreted by the Department). Part B also includes an assessment of alignment for 
each of the investment themes. 

 Detailed assessment of alignment 4.3.3.

Improved understanding of Victoria’s water systems to inform their effective management in 
the long term 

Investments by the EC provided fundamental information and understanding of the state’s water 
resources and the complex environment within which they exist. This was a crucial step in enabling 
better management of these resources, particularly with regard to the limitations of water resources 
and the demands and pressures imposed on these resources. 

To achieve a better ongoing understanding and knowledge base with which to manage water 
resources, the Department invested EC funding in research, and monitoring and measurement 
processes, systems, and infrastructure. These initiatives included (among others): 

• the establishment of a state-wide monitoring framework known as the Victorian Environmental 
Flow Monitoring and Assessment Program (VEFMAP) (section 10.5.2) 

• river health monitoring to meet the requirements of the Murray-Darling Basin Commission’s 
Sustainable Rivers Audit (SRA) and inform the Index of Stream Condition (ISC) assessments 
(section 11.5.2) 

• a host of water accounting and information system investments, including investments in the 
SOBN (sections 15.5 and 16.5).  

• funding for research on climate change and land use to build a comprehensive knowledge 
platform (section 8.6.3) 

• the creation of a public web-based water accounts database (section 15.5.2) 

• the development of a web-based register for irrigation water rights, licences and bulk entitlements 
(section 13.2.2) 

• rebates for the installation of authorised meters on existing, un-metered, water bores, pumps or 
other diversions (which simultaneously minimised adverse water-related environmental impacts 
by ensuring water use does not exceed licensed volumes) (section 15.5.1). 
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EC funded initiatives ensured that reliable and high quality data is now available on the state of 
Victoria’s water resources. In addition, improved understanding means that values of waterways can 
be protected, and threats can be addressed more readily. Ultimately, these initiatives contributed to a 
more accurate and effective basis from which Victoria’s water resources could be sustainably 
managed in both the short and long term.  

The long-term resilience and security of Victoria’s water systems. 

Monitoring and measurement initiatives complemented the significant investments that were made in 
establishing long-term state and regional planning frameworks (i.e. SWSs) which promoted the long-
term resilience and security of Victoria’s water systems. EC funds assisted in addressing the legacy of 
over-allocation, created safeguards to avoid future over-allocation of water, protected environmental 
allocations and adaptively managed emerging risks to inflows and river health. Investigations for 
planning were completed systematically on waterways across the state in order to fully understand 
the sustainable level of extraction for each system. Plans were developed consultatively, 
incorporating input from the Department and other agencies, CMAs, urban water authorities, rural 
water authorities, local government, and community. EC funding also provided resources to enhance 
regional capability to deliver and implement planning initiatives.  

Combined with water market reforms and direct investments in recovering water for the environment 
and improving the efficiency of irrigation and urban water use, the EC has made a major contribution 
to improving the long-term resilience and security of Victoria’s water systems. 

Efficient and effective use of Victoria’s water systems, to better manage within the known 
limits of the resource 

EC also funded initiatives that focused on promoting the efficient and effective use of Victoria’s water 
systems within the known limits of the resource. These included: 

• Incentives and awareness programs that aimed to encourage more efficient urban water use 
behaviours while water recycling and reuse was encouraged to make better use of existing 
potable water supplies (section 14.5.2) 

• Irrigation systems that were modernised to enable better productive outcomes within sustainable 
limits of extraction allowing irrigated agricultural production to be maintained but with less total 
water use (section 9.5) 

• The unbundling of entitlements which facilitated opportunities for water trading within and 
between jurisdictions, enabling scarce resources to be directed to their highest value use and 
resulting in more efficient and effective use of Victoria’s water systems (section 13.2.1). 

These types of initiatives contributed significantly to the sustainable management of water across the 
state, closely aligning with the objectives of the EC. 

Adverse impacts on water-related environments arising from water extraction and associated 
infrastructure 

A significant amount of EC funding was directed towards recovering water for the environment and 
delivering it to key iconic sites and other stressed ecological assets, with a view to improving these 
systems and addressing ecological issues associated with a legacy of water extraction. The provision 
of environmental flows was integrated with a broader EC program of river and wetland large scale 
restoration to repair damage from direct and indirect use of waterway assets, and investments in on-
farm programs that assisted irrigators in reducing the environmental impacts of water use including 
salinity, groundwater accessions and water quality issues associated with irrigation run-off. 
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The core objective of these investments was to focus on improving and maintaining the health of 
water-related environments and to reverse the decline that was observed at icon sites. These 
investments are highly consistent with the purpose and intent of the EC as they aimed to recognise 
the limits of water sources and the environmental cost of water use, and address those costs by 
remediating environmental damage related to the legacy of consumptive water use. 

Processes that adversely impact on the health of water-related environments 

For priority waterways across the state, the EC funded planning, restoration works and ongoing 
research and monitoring to directly address processes that had historically impacted on the health of 
these water-related environments. A set of large scale (and long term) restoration projects 
complemented significant EC investments in environmental water recovery and delivery, ensuring that 
the greatest value was achieved with available water volumes. 

EC investment in planning initiatives and environmental water delivery and management were highly 
aligned with the objective of addressing processes that adversely impact on the health of water-
related environments. Examples include the investments in SWSs, which in part aimed to better 
understand risks to priority systems, and initiatives that addressed specific processes or issues such 
as impacts of new forestry plantations or climate change on water resources (section 8.6.3). 
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5. Description of EC investments and 
outputs delivered 

Key evaluation questions 

• What was implemented? 

• What were the outputs of the investments? 

The following sections provide a summary of the Environmental Contribution (EC) investment and its 
outputs for each investment theme. Further detail on the investment and outputs is contained in Part 
B. 

5.1. Water planning 

From 2004-05 to 2013-14, $32.1 million of EC funding was invested in water planning, which 
represented 5% of all EC investments (Table 13). $29 million of the total investment was closely 
linked to the implementation of OWOF 2004. This involved significant planning, research, and 
legislative and institutional change. EC investment also assisted with Victoria’s input to the 
development of the Basin Plan and the development of a proposed new Victorian Water Act. 

Arguably the most significant outputs of water planning funded by the EC were the Sustainable Water 
Strategies (SWSs). These articulated the key water resource issues being faced and set out long-
term plans to secure the water future of the Western, Northern, Gippsland and Central regions. 

EC funding was also directed towards supporting a number of legislative and institutional changes 
outlined in OWOF 2004. These changes reinforced and complemented the long-term water resource 
planning initiatives. The EC also contributed to investments in research regarding the management of 
risks to water availability arising from climate change and land use change informed the development 
of the SWSs.  

Water planning investments, most notably in developing the SWSs, contributed to the achievement of 
a wide range of state government policies and the NWI.  
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Table 13 Water planning investments between 2004-05 and 2013-14 

Category of investment 
Total spend 
($ million) 

% of total water 
planning 
investment 

% of total EC 
investment 

SWSs 10.7 33.3 1.6 

Institutional, legislative and regulatory 
reform 

6.4 20.0 1.0 

Research – managing risks to water 
resources 

6.6 20.7 1.0 

Other 8.4 26.1 1.3 

Total 32.1 100.0 4.9 
 

Source: DELWP and Aither analysis. 

 

Sustainable water strategies 

The EC invested $10.7 million in developing the SWSs as a response to threats to the supply and 
quality of water for cities and towns, industry, rivers and aquifers by implementing long-term planning 
to ensure Victoria’s water security. A total of four SWSs were completed as part of this initiative. 
These included Central (October 2006), Northern (November 2009), Western (November 2011) and 
Gippsland (November 2011). The strategies provided 10-year regionally based plans for providing 
cost effective and secure water supplies in Victoria. They provided for medium to long-term plans as 
part of the spectrum of water planning processes in Victoria. 

In all, the strategies contained 295 actions to be implemented across Victoria’s water sector. Many of 
the actions have either been completed, are ongoing, or have been incorporated into more recent 
policy and planning processes. 

Institutional, legislative and regulatory reform 

EC funding of $6.4 million was directed towards supporting the implementation of a component of 
institutional changes outlined in the 2004 Securing Our Water Future Together: Our water Our Future 
White Paper (OWOF 2004). Somewhat inefficient and ineffective operation of regional urban water 
authorities and rural water authorities led to the merging of water corporations to improve service 
delivery to customers and in some cases to facilitate the delivery of major infrastructure projects. This 
initiative led to the creation of two larger and more efficient water authorities, namely Lower Murray 
Water (LMW) and Grampians Wimmera Mallee Water (GWMW). 

This initiative also supported some of the legislative changes and regulatory reform outlined in OWOF 
2004 and enabled many of the actions funded by the EC and described throughout this review. 

Research 

A $6.6 million investment by the EC in research initiatives have contributed to the improvement of 
science, information and modelling in order to enhance the understanding of risks to water resources 
from climate variability, changes in total water supply and land use change. These included the 
following research areas: 

• Catchment land use  

• The SEACI 



 
AITHER | report  59 
Environmental Contribution Evaluation 
 

• Harvesting in water catchments  

• Managing risks to water availability. 

Other 

The EC invested $8.4 million in other initiatives that responded to inadequate regional capability to 
deliver major OWOF 2004 projects, inadequate dedicated resources to respond to the Basin Plan, 
inadequate communication of OWOF: The Next Stage, and the development of a new Victorian Water 
Act. These included: 

• Improving communication of OWOF: The Next Stage 

• Improving regional water management capability 

• Coordination of Murray-Darling Basin Plan activities 

• Water Law Review. 

5.2. Irrigation modernisation and water recovery 

With a clear need to increase the water available for the environment during the drought, irrigation 
modernisation and water recovery in northern Victoria was a focus of the EC in tranches one and two. 
The modernisation of irrigation distribution assets was intended to reduce water losses in the irrigation 
system and therefore recover water which could then be assigned to the environment and users.  

The investments to modernise irrigation distribution infrastructure were intended to ensure that 
environmental objectives were met without significantly reducing the volume of water available within 
the consumptive pool through the buyback of entitlements. Such investments were considered by 
state and federal governments to be less disruptive to irrigation communities compared to relying on 
the buyback of entitlements. Investments in irrigation modernisation and water recovery also aimed to 
improve system efficiency, productivity and sustainability of Victoria’s irrigation sector, which had 
previously been characterised as consisting of outdated, leaky distribution systems and an inefficient 
delivery of supply to customers. These investments were consistent with the Victorian Government’s 
policy position that has consistently emphasised the need to manage the impacts on existing water 
users of initiatives to recover water for the environment.  

As shown in Table 14, a total of $130.4 million was invested in irrigation modernisation and water 
recovery projects, representing 20% of the total EC investment. A significant proportion (66%) of the 
EC investment in irrigation modernisation and water recovery was associated with Victoria’s 
commitment to The Living Murray First Step Initiative (TLM). Additional investments were made in the 
Shepparton Irrigation Area Modernisation Project (SIAMP). The EC also made a relatively small 
contribution to Stage 1 of the Food Bowl Modernisation project - now called the Goulburn Murray 
Water Connections Project (GMW Connections Project).  

Importantly, the EC also funded the development of a water savings assessment methodology which 
is used to confirm all water savings from irrigation modernisation projects. Developing this method, 
along with early investments in irrigation modernisation, was important in helping Victoria secure an 
additional $1 billion of Commonwealth investment in Stage 2 of the GMW Connections Project. 

As a direct result of these investments, total water savings generated through the irrigation 
modernisation initiatives were equivalent to 75 GL in northern Victoria, as well as 6.15 GL in the 
Macalister Irrigation District (MID) - see Table 14. In addition to the water savings generated through 
the system modernisation initiatives, the investments have facilitated on-farm benefits for irrigators.    
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Table 14 Irrigation modernisation and water recovery investments between 2004-05 to 2013-
14 

Category of 
investment 

Total 
spend ($ 
million) 

% of total 
Irrigation 
modernisation 
investment 

% of total EC 
investment 

Total water 
savings 
(ML) 

Water 
savings 
attributable 
to EC (ML) 

TLM 86.2 66.1 13.2 
477,800 
LTCE 

65,060 
LTCE 

SIAMP 25.9 19.9 4 
86,700 
LTCE 

5,836 
HRWS, 
4,858 
LRWS 

G-MW Connections 
Project Stage 1 

14.6 11.2 2.2 
225,000 
LTCE 

3,249 LTCE 

MID 3.2 2.5 0.5 
12,300 
LTCE 

6,150  
LTCE 

Water savings 
assessment and 
management 

0.4 0.3 0.1 NA NA 

Total 130.4 100 20.0 

Approx. 
790,000 ML 
LTCE, plus 
12,300 ML 

in MID 

Approx. 
75,000 ML 
LTCE, plus 
6,150 ML in 

MID 
 

Source: DELWP and Aither analysis. 

Note: (1) MID water savings refer to expected savings. (2) LTCE means Long term Cap Equivalent; HRWS is High Reliability 
Water Share; LRSW means Low Reliability Water Share 

The Living Murray First Step Decision  

TLM was an intergovernmental agreement established in 2003 to improve the health of the River 
Murray, primarily through recovering 500 GL of water for the environment and delivering 
environmental water to improve the health of six icon sites. Total EC investment in TLM was $94 
million, which was supplemented with $21 million of funding from the Victorian Water Trust (VWT). 
Total investment in the TLM by all Basin states and the Commonwealth of approximately $700 million 
resulted in the recovery of 477.8 GL of Long Term Cap Equivalent (LTCE) in the southern connected 
MDB system. Within Victoria, TLM funded a range of inter-jurisdictional projects including: 

• The Goulburn Water Recovery Package  

• The SIAMP 

• Victoria’s Lake Mokoan Water Recovery Package. 

These projects generated significant volumes of water and resulted in other reforms including the 
conversion of sales water into unbundled Low Reliability Water Shares (LRWS). As a proportion of 
the 477.8 GL of recovered water, 79.5 GL can be attributed to Victoria’s investment, 65 GL of which is 
attributable to EC expenditure. This water is now managed by the MDBA in conjunction with state and 
regional delivery partners such as the Victorian Environmental Water Holder (VEWH) and contributed 
to the achievement of water dependent environmental objectives (see section 5.3). 
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Shepparton Irrigation Area Modernisation Project  

The SIAMP involved the modernisation of irrigation infrastructure in the Shepparton district, which 
was completed in 2010. The SIAMP combined a number of water savings projects being rolled out in 
the Goulburn region and the resulting water-savings shared between investor partners (the Victorian 
Government, Water for Rivers and TLM) as well as on-farm benefits. Total funding for the project was 
$143.6 million.  

Importantly, the EC made an additional direct contribution to the SIAMP of $25.9 million over and 
above the contribution made through the TLM.  

The works completed under the initiative included channel automation and remediation, meter outlet 
upgrades and rationalisation, rationalisation of channels and meters, gravity pipelines, and installation 
and upgrade of radio towers. The outputs of the SIAMP are presented in Table 15. 

Table 15 Outputs of SIAMP 

Output Value 

Channel rationalisation 45 kilometres 

Regulators automated 544 

Regulators rationalised 163 

Meter outlets upgraded 1,696 

Meter outlets rationalised 326 

Gravity pipelines installed (Katandra pipeline) 27 kilometres 

Radio towers installed 3 

Radio towers upgraded 9 
 

Source: DELWP. 

 

The project provided substantial total water savings of 86.7 GL for the environment and improved the 
level of service to irrigators. Water savings attributable to the EC contribution are estimated at 5,836 
ML of High Reliability Water Shares and 4,858 ML of Low Reliability Water Shares (see Part B for 
more detail).  

G-MW Connections Project and associated project management 

The EC contributed to Stage 1 of the Food Bowl Modernisation Project (now called the G-MW 
Connections Project). The EC investment component represented only a small proportion of total 
investment in the project, which was co-funded by Melbourne Water, the Victorian Government and 
G-MW. The initiative delivered irrigation modernisation works in the Goulburn Murray Irrigation District 
(GMID). 

The Stage 1 works broadly involved: 

• Modernisation of the larger carrier and trunk channels to form the core ‘Backbone’ from which 
connections would be based 

• Replacement or rationalisation of meter outlets 

• The creation of new direct connections to the Backbone for customers currently connected to 
distribution and spur channels.  
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The modernisation works enabled irrigators to be connected to the modernised backbone 
infrastructure, rather than the smaller spur channels, which resulted in higher levels of service in the 
form of increased security of supply and more accurate metering and water accounting. At the 
conclusion of Stage 1 of the project, irrigators, the environment and Melbourne will be provided with 
an equal share of the total long-term average water savings generated. The outputs of the G-MW 
Connections Project are presented in Table 16. 

Table 16 Outputs of G-MW Connections Stage 1 project 

Output Value 

Channel rationalisation 438 kilometres 

Channel remediation 142 kilometres 

Meters installed (backbone and connections) 4,510 

Meters rationalised (backbone and connections) 1,775 

Delivery shares transferred to the backbone 1,824 ML/d 

Regulator gates installed 2,821 

Regulator gates rationalised 245 
 

Source: DELWP 2014. 
 

Total intended water savings as a result of Stage 1 of the project are expected to be 225 GL LTCE 
upon completion. Water savings directly attributable to the EC contribution are expected to equate to 
3,249 ML upon completion of the project.2  

In addition to direct investment in the Stage 1 works, the EC funded the project management and 
governance of the G-MW Connections Project to ensure that the project would be delivered in 
accordance with the relevant business cases.  

Macalister Irrigation District modernisation 

The EC investment in this project represented 50 per cent of the total project budget for the first 
phase of the project, with Southern Rural Water (SRW) co-contributing $16 million. Irrigators funded 
the remainder of the project. The modernisation works included: 

• Installation of pipelines  

• Further automation of channel regulating structures 

• Construction of a balancing storage 

• Outlet modernisation and rationalisation 

• Establishment of end-of-drain wetlands. 

The modernisation works are expected to generate approximately 12.3 GL of water savings which will 
be returned to productive use.  

                                                      

2 Water savings are estimated in terms of perpetual entitlement.  
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5.3. Environmental water management and planning 

From 2004-05 to 2013-14, a total of $70.1 million was invested in initiatives that focused on 
environmental water planning and management. The Victorian Government recognised that existing 
environmental water rights needed to be better protected and that water recovered and reallocated for 
the environment needed to be appropriately delivered, managed and monitored.  

EC funding was the primary source of funding for this (see Table 17), with funding largely directed 
towards three key funding areas: 

• the establishment of the Environmental Water Reserve (EWR) in legislation and the protection of 
water for the environment 

• environmental water management in priority stressed regulated and unregulated systems (also 
see Section 5.2 on irrigation modernisation and water recovery) 

• enhancing the capacity of CMAs as the caretakers of river health to engage with their regional 
communities and to contribute to the management of the EWR. 

Table 17 Environmental water management and planning investments between 2004-05 and 
2013-14 

Category of investment 
Total spend 
($ million) 

% of total 
environmental 
water 
management and 
planning 
investment 

% of total EC 
investment 

Establishment of the EWR in legislation 
and protecting water for the environment 

3.8 5.4% 0.6% 

Environmental water management 59.9 85.4% 10.0% 

Enhancing capacity of CMAs  6.5 9.2% 1.1% 

Total 70.1 100.0% 11.7% 
 

Source:  DELWP and Aither analysis. 

The establishment of the EWR in legislation and protecting water for the environment 

The aim of this work component was to establish the EWR in legislation by amending the Water Act 
and to implement reserves in all rivers, therefore cementing Victoria’s sustainable water allocation 
framework. This project was one component of the overall OWOF 2004 commitment to the EWR, and 
was complemented by other projects that establish, manage, enhance and monitor the reserve.  

This legislative program led to the amendment of the Water Act to create the EWR, which sets aside 
water for the environment through a range of regulatory and planning instruments. Other outputs 
included technical work (hydrologic modelling), the creation of 5 entitlements for the Thomson, Yarra, 
Snowy, and Wallaby systems, and for TLM, and the establishment of SDLs in rivers throughout the 
state.  

Environmental water management in priority stressed regulated and unregulated systems 

A number of initiatives were undertaken to achieve these targets including the following: 
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• Effective use of 120 GL bulk entitlements for the environment in Northern Victoria – this included 
technical investigations, establishment of management and prioritisation frameworks for 
environmental water, meeting the Victorian Government target of delivering environmental water 
to priority rivers and wetlands, and the establishment of a state-wide monitoring framework to 
demonstrate the effectiveness of water recovered for the environment in 8 priority river systems 

• North West region activities – part of a broader drought response plan that focused on delivering 
limited environmental water to the highest priority sites 

• Converting summer licences to winter-fill dams on high-priority rivers policy and management of 
unregulated rivers – both projects were delivered as part of the Restoring Unregulated Rivers 
Initiative, these initiatives delivered 6 Stream Flow Management Plans (SFMPs), 1 Environmental 
Water Management Plan for priority rivers, and recovered water via the Stream Flow Tender 
initiative 

• Environmental water reserve management – this included establishment of the Victorian 
Environmental Water Holder (VEWH), an increase in volume of environmental water in the VEWH 
portfolio from 230 GL to over 650 GL as a result of water recovery projects, delivery of 
environmental water to improve flows in over 71 river reaches, and other strategies and technical 
investigations to improve the effectiveness of environmental water activities 

• Management of environmental entitlements and on-ground delivery - this initiative enabled the 
continuation of the environmental water program during the third tranche of the EC 

• The Victorian Government’s 2013-14 contribution to the MDBA - this initiative formed a portion of 
the Government’s 2013-14 annual contribution towards the Joint Activities delivered on behalf of 
the Basin Governments by the MDBA. 

Enhancing the capacity of CMAs as the caretakers of river health 

As outlined in OWOF 2004, the Government amended legislation to broaden the function of CMAs to 
include the operational management of the EWR, enhancing their role of caretakers of river health. 
The CMA function would be undertaken as one key component of an integrated program of river and 
wetland restoration aimed at achieving ecological objectives (e.g. including land, riparian and 
instream management). Funding was provided to CMAs to enhance their capacity in managing EWRs 
through the appointment of regionally based EWR Officers. 

This component successfully built capacity within CMAs as a key component in the management of 
environmental entitlements under VEWH’s framework. CMAs now have a legislative responsibility 
under the Water Act for environmental water planning and delivery to support VEWH’s function. 

Outputs of the Environmental Water Reserve program 

Presented in Table 18 is a summary of environmental water delivered in Victoria between 2007-08 
and 2012-13. The VEWH total in the first line of the table includes megalitres of water delivered to 
sites in Victoria sourced from environmental water entitlements (i.e. the River Murray - Flora and 
Fauna Bulk Entitlement), water set aside for the environment as obligations on consumptive 
entitlements, and unregulated flows and spills from storages. Water savings from Victoria’s water 
recovery projects (i.e. G-MW Connections Project Stage 1 and the Macalister Channel Automation 
Project) contributed to water delivered to the environment during this period. The Victorian total 
includes VEWH entitlements holdings, TLM, individual donations, and the Commonwealth 
Environmental Water Holder (CEWH) water that is delivered in a coordinated manner, and often 
involves transfer from water accounts of these other parties into accounts now managed by VEWH. 
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Table 18 Summary of environmental water delivery between 2007-08 and 2013-14 
(megalitres) 

 2007-08 2008-09 2009-10 2010-11 2011-12 2012-13 2013-14 

From 
Department 
(until 2010-
11) / VEWH 
held 
entitlements 

16,552 24,062 34,000 170,575 308,167 283,703 259,640 

Victorian 
total 
deliveries 
(incl. 
Snowy)1,2 

22,555 24,478 55,970 627,280 544,526 599,961 1,167,830 

 

1 Victorian includes total water sourced from CEWH, TLM and other (e.g. donations). TLM water is held in trust by VEWH. 
2 Water delivered to the Snowy River was sourced from water savings projects and entitlements held in Victoria and New 

South Wales. Allocations against these entitlements are pooled and prioritised for use annually. 
Source: Environmental Watering booklets from 2007-08 to 2010-11 (DSE) and Reflections booklets from 2011-12 to 2013-14 

(VEWH) 

5.4. Waterway health 

EC investments in waterway health were designed to improve the condition of Victoria’s priority 
waterways through a program of on ground works, planning and monitoring, evaluation and reporting 
(MER) that complemented a strategic environmental watering program. Since 2004-05, a total of 
$149.8 million of EC funding has been invested in activities to improve the condition of waterways 
(over and above expenditure on environmental watering), representing 23% of the total EC 
investment. These EC funded initiatives were also a major source of funding for the Victorian River 
Health Program (as it was called at the time), which received other state government and federal 
funds. 

As shown in Table 19, the majority (approximately 90%) of this funding has been directed towards 
Large Scale River Restoration (LSRR) and MER. These investments aimed to provide an integrated 
approach to the achievement of long term waterway health outcomes that were articulated in the 2002 
Victorian River Health Strategy (VHRS). The VRHS set up a regional planning process for river health 
activities that included a holistic program of on ground works and consideration of environmental 
water needs. The individual LSRR projects were regional, multi-year restoration efforts that targeted 
systems receiving significant allocations of environmental water with complementary on ground works 
(such as fencing, revegetation, weed control etc.). 

It is important to note that integrating the waterway health and environmental water recovery/delivery 
programs, allowed CMAs to maximise environmental outcomes in priority systems. This was 
particularly evident in tranches 1 and 2. 
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Table 19 Waterway health investments between 2004-04 and 2013-14 

Category of investment 
Total spend 
($ million) 

% of total 
Waterway health 
investment 

% of total EC 
investment 

LSRR 109.2 73.0 16.8 

Planning and MER 26.7 17.8 4.1 

Other 13.9 9.2 2.1 

Total 149.8 100.0 23.0 
 

Source: DELWP and Aither analysis. 

Large Scale River Restoration  

A significant proportion of the EC investment in waterway health was used to fund direct works as part 
of the LSRR program (later known as the Securing Priority Waterways program). The program was a 
key component of the Protecting and Repairing our Water Resources initiative outlined in OWOF 
2004 and in accordance with the government’s policy aspiration to have healthy rivers, floodplains, 
estuaries and catchments discussed in the VRHS. 

The bulk of funding was provided to regional CMAs for the delivery of river restoration works that 
would complement environmental water recovery, management and delivery activities being 
undertaken as part of the OWOF 2004 reforms (see section 10). The majority of the funding for LSRR 
was invested into the restoration of a single high priority waterway per CMA region, with two regions 
(Corangamite and East Gippsland) investing across multiple waterways. The LSRR initiative provided 
the mechanism through which river health issues at several scales could be addressed. The structure 
of the funding for this program meant that CMAs had increased funding security allowing for more 
efficient planning and management and the ability to focus on long term outcomes in each system. 

Investments included a range of in-stream and riparian works to manage threats and improve the 
health of these systems such as barrier removal, fish ways, erosion control, fencing, off-stream 
watering, weed control and revegetation. Between 2005-06 and 2013-14, the EC funding contributed 
to the following LSRR outputs: 

• 1,405 km of riparian fencing 

• 1,379 ha of revegetation 

• 130 stream bed and bank stabilisation structures installed 

• 356 ha of aquatic and riparian weeds treated 

• 2,550 participants at 353 community events and 

• 376 conservation agreements covering an area of 1,296 ha. 

Planning and MER 

Other initiatives to improve the health of Victoria’s waterways included investments in planning and 
MER. The funding of these initiatives totalled $24.9 million and was focused on improving the 
monitoring and research capability of river condition, the health of fish communities, water quality and 
quantity, and community attitudes. These MER and planning initiatives complemented the LSRR 
program discussed above.  

Some examples of the initiatives are outlined below. 
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• Funding the development of regional strategies for effective management of rivers, estuaries and 
wetlands in each of the CMA regions 

• The Establishing and Upgrading Monitoring Capability initiative, which expanded Victoria’s 
existing river health monitoring to meet the requirements of the Murray-Darling Basin 
Commission’s Sustainable Rivers Audit (SRA), meet the Department’s reporting requirements, 
and inform the Index of Stream Condition (ISC) assessments. This initiative involved reporting 
across 850 river reaches across Victoria (covering 28,000 km of rivers) and the sampling of fish 
species and macro invertebrates. The monitoring of fish as part of this initiative represented the 
first comprehensive fish monitoring program in Victoria. The outputs of this investment were used 
to inform the preparation of reports such as the Victorian Catchment Management Council’s 
(VCMC) 5-yearly catchment condition report and ISC3, the department’s snapshot of river health 

• The River Health Research and Innovation initiative was a research program that was developed 
to address priority gaps in river health knowledge. The EC funded climate change research, four 
PhDs, and the development of an environmental flows framework for Victoria. The initiative also 
looked at improving surface water quality monitoring by upgrading sites to allow for the collection 
of real-time data  

• The River Health Monitoring initiative (through the Adaptive Management and Waterwatch 
Victoria projects) established a comprehensive state-wide program of monitoring networks in 
order to provide for regular assessments and reporting on river condition and the coordination of 
community-based waterway monitoring, and waterway health engagement and awareness raising 
activities. This data helped provide water quality information and data where none previously 
existed. The ISC was a key deliverable from this program. 

5.5. On-farm irrigation 

From 2004-05 to 2013-14, the EC invested $36.4 million in on-farm irrigation projects via the state-
wide Sustainable Irrigation Program (SIP). The SIP was managed by the Department and aimed to 
facilitate actions by irrigators that would reduce the impact of irrigation on the environment whilst 
working to improve efficiency and productivity in the agricultural sector. Many of the initiatives aimed 
to foster community ownership and worked closely with regional implementation partners in order to 
enable irrigators to more readily adapt to irrigation modernisation and improve their on-farm water use 
efficiency. 

The EC has contributed funding to the SIP over the last nine years (average $3.8 million annually or 
28% of total state funding for the SIP). The EC investment in regional Land and Water Management 
Plans has focussed on on-farm incentives (irrigation farm plan grants, construction of irrigation reuse 
systems, irrigation upgrades), R&D and investigations into ways of improving water use efficiency. In 
recent years, the EC and other state investment has complemented the Commonwealth’s major 
program of on-farm investment in water use efficiency which required 50% of all water savings to be 
passed to the Commonwealth to be managed by the Commonwealth Environmental Water Holder 
(CEWH).  

The investment types have varied over the 10 years of EC funding, but have consistently included: 

• Improved irrigation management practices (automatic irrigation conversion, soil moisture 
monitoring, irrigation scheduling) 

• Irrigation re-use schemes 

• Installation of private groundwater pumps 

• Property management plans.  
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In recent years, the EC has mainly contributed to the incentives provided for irrigation farm plans 
(IFPs). IFPs involve the survey and design of properties to provide a plan for future works to address 
irrigation, drainage and waterway issues. The plan includes farm layout, water delivery points, land-
forming needs, and drainage design. These plans enable farm investment to occur in a more timely 
and considered way. The IFPs were also a prerequisite in accessing financial incentives under the 
Commonwealth’s separate On-Farm Irrigation Efficiency Program (OFIEP). 

The total outputs delivered through the SIP are presented in Table 20. 
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Table 20 Total SIP outputs from 2004-05 to 2012-13 

Output  Investment type Included Works Unit TOTAL 

Improved 
irrigation 
systems 
implemented 

Improved management 
practice 

Automatic irrigation conversion, 
soil moisture monitoring, 
irrigation scheduling 

Area serviced (ha) 73,725 

No. of landholders/properties 243 

Upgraded systems 
On-farm irrigation systems e.g. 
flood to drip, auto-irrigation, 
pipes and risers etc.  

Area serviced (ha) 3,260 

No. of landholders/properties 150 

Irrigation re-use 
systems 

  No. 641 
  Area protected (ha) 36,869 

Surface drains 
Community & primary  Area protected (ha) 4,398 
Primary  Length of drains installed (km) 32.8 
Community    Length of drains installed (km) 7.6 

Groundwater 
pumps installed 

Private 
 

No. 91 
Area protected (ha) 9,682 
Volume of water pumped (ML) 8,635 

Public 
 

No. 2 
Area protected (ha) 

Property 
management 
plans 

Irrigation farm plans 
(existing) 

Includes whole farm plans - 
environmental action and 
irrigation broadacre  

No. 1525 

Area covered (ha) 143,668 

Irrigation farm plans 
(new) 

Includes irrigation broadacre 
(NIDG) and irrigation (IDEP) 

No. 633 
Area covered (ha) 67,372 

Soil salinity 
surveys   

Area covered (ha) 10,556 

Planning 
referrals 

New irrigation 
developments 

  No. received 363 

Source: Various DELWP annual reports and related excel workbooks, SIP Review of VWT and OWOF 2004 Initiatives (RMCG, 2009) 

Note: outputs have potentially been double counted for 2007-08 
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5.6. Water entitlements and market reform 

The investment in water entitlement and market reforms aimed to provide security, clarity and 
confidence to water market participants through the unbundling of entitlements and the creation of the 
Victorian Water Register (VWR). Prior to these reforms, water trading was restricted due to the 
bundled nature of water entitlements which inhibited irrigators from selling entitlements separate from 
land ownership. There were calls for a state-wide registry of entitlements and trading activity to 
ensure the integrity of the market based system and to provide confidence to market participants.  

From 2004-05 to 2013-14, a total of $19.8 million was invested in reforms to Victoria’s water 
entitlements and water market architecture. EC funding went primarily to the unbundling of water 
entitlements and the establishment and refinement of the VWR, as presented in Table 21.  

Table 21 Water market investments between 2004-05 and 2013-14 

Category of investment 
Total spend 
($ million) 

% of total water 
markets 
investment 

% of total EC 
investment 

Reform of water entitlements 10.4 53% 1.7% 

Development, implementation and 
enhancement of the Victorian Water Register 

9.4 47% 1.6% 

Total 19.8 100% 3.3% 
 

Source: DELWP and Aither analysis. 
 

It is important to note that the tranche 1 investments in water markets to unbundle entitlements and 
develop the VWR were contributions to the TLM, which then reinvested in these initiatives through the 
Goulburn-Murray Water Recovery Package. 

Unbundling of entitlements and security for market participants 

Initially, the EC investment in relation to the unbundling of entitlements was primarily focused on the 
regulated surface water systems in northern Victoria. The traditional entitlements of water rights in 
districts and take and use licences on waterways were separated into a water share, a delivery share, 
and a water-use licence. Victoria’s fully unbundled water access entitlement system became 
operational from July 2007 for northern Victoria when the following regulated systems became 
declared water systems: 

• Broken water system 

• Bullarook water system 

• Campaspe water system 

• Goulburn water system 

• Loddon water system 

• Murray water system 

• Ovens water system. 

Unbundling was subsequently extended to southern Victoria on 1 July 2008, with water entitlements 
on the Werribee, Bacchus Marsh and Macalister/Thomson regulated systems being unbundled when 
these systems became declared water systems. During EC2, funding was provided to investigate the 
extension and sensible unbundling of entitlements within the smaller unregulated surface water and 
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groundwater systems. However, to date there has been no unbundling of entitlements within the 
unregulated and groundwater systems due to the complex nature of these systems. 

The third tranche of funding was devoted to the refinement of the new unbundled entitlements and 
other initiatives to enhance the water market through the Water User Entitlement Refinement and 
Market Development project.  

Registration of trades 

The VWR was initially implemented on 1 July 2007 for water entitlements and trades in the large 
regulated northern Victorian water systems, following the unbundling of entitlements in those declared 
systems. The Register is able to capture the following information (DSE 2012): 

• Details of water shares 

• Records of licences to take and use surface and groundwater 

• Records of works-related licences 

• Available water allocations 

• Track and reconcile volumes of water entitlements by water system and trading zone 

• Water-use licences and delivery shares managed by water corporations 

• Workflows to process water dealings 

• Audit trails 

• Statistics and reports on levels of use, directions of trade and prices of trade. 

Initially, investments were focused on ensuring the critical functions of the Register were established 
in order for it to be implemented. Over time, investments were made to enhance the functionality of 
the Register. These enhancements were necessary to ensure the continued development of the water 
market through access to information to guide and execute trading decisions. 

As shown in Table 22, the number of water shares and bundled entitlements recorded in the Register 
has increased significantly since the Register was established. 

Table 22 Authoritative entitlements recorded in the VWR between 2007 and 2014 

  
2007 2008 2009 2010 2011 2012 2013 2014 

Water 
shares 

No. 32,218 37,863 40,821 41,901 42,652 43,767 40,683 41,314 

% 
authoritative 

100% 100% 100% 100% 100% 100% 100% 100% 

Bundled 
entitle-
ments 

No. 14,111 14,831 16,216 30,225 30,587 45,168 42,481 41,089 

% 
authoritative 

0% 0% 0% 37% 46% 70% 74% 76% 

 

Source: DELWP. 
 

This investment in the unbundling of entitlements and the development and enhancement of the 
Register ultimately ensured that Government was delivering on its water management obligations to 
allow entitlement holders to be confident that they held a current right to take and use water. As 
discussed in the following section, the investments in unbundling and the VWR also enabled a 
significant increase in water trading. In addition, Government could also be confident that appropriate 
conditions were recorded on each licence. Ultimately, this allowed for the proper use of water, 
ensuring that environmental flows were protected. 
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5.7. Urban water 

The EC investment in urban water initiatives was broadly intended to reduce demand on Melbourne’s 
potable supply network, which had been under considerable stress for some time due to the effects of 
the Millennium Drought. The EC investment also addressed weaknesses in Victoria’s urban water 
planning framework and increasing demand pressures from strong population growth and urban 
development. More broadly, this reduced demand was intended to relieve pressure on the total pool 
of water resources in the state so that the environmental and social objectives of OWOF 2004 could 
be achieved. 

Investment by the EC largely sought to reduce demands on the potable supply system with minimal 
impacts on urban water users, through increased recycling of wastewater and stormwater, and 
improved water use efficiency. It also invested in initiatives aimed at reducing impacts on urban 
waterways, and more generally in embedding improvements in urban water management in better 
urban water planning. 

A total of $110.6 million was invested across a range of activities and programs to achieve this, which 
broadly fit within the following three categories: 

• Potable substitution 

• Water conservation 

• Other urban water programs. 

The breakdown by spend across these categories is presented below in Table 23. 

Table 23 Urban water investments between 2004-05 and 2013-14 

Category of investment 
Total spend ($ 
million) 

% of total 
urban water 
investment 

% of total EC 
investment 

Potable water substitution programs 48.9 44.2% 8.2% 

Water conservation programs 15.8 14.2% 2.6% 

Other urban water programs 45.9 41.5% 7.7% 

Total 110.6 100.0 18.500 
 

Source: DELWP and Aither analysis. 
 

Much of this funding was provided as a co-contribution with private investment and other government 
funding for water savings initiatives, with the intent of not only providing water savings, but for 
demonstration purposes to encourage further behaviour change with regard to efficiency and water 
recycling.   

Potable water substitution programs 

The majority of EC investment in urban water was directed at activities that aimed to reduce demand 
on conventional potable supply through substitution with recycled water or captured stormwater.  
Approximately 12.8 GL per year of water savings are attributable to EC investments in this program. 

Under tranche 1 of the EC, $25.6 million was invested in the Recycling Recovery and Investment 
Program (RRIP). The program provided funding assistance for water recycling projects that could 
demonstrate significant potable water substitution outcomes. The investments   

In addition to these investments, the EC contributed to the following: 
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• $4.1 million towards the construction of a recycled water treatment plant and upgrade of existing 
plant at South East Water’s Somers Sewage Plant, along with augmentation of Bluescope Steel’s 
facilities to make use of the recycled water 

• $1.8 million co-investment with Australian Vinyls, Australia’s only manufacturer of vinyl PVS resin, 
in a $5 million effluent water recycling plant. The project provides ongoing potable water savings 
of 325 ML/year and a 70 percent reduction in trade waste  

• $1.25 million co-investment in a water recycling plant at Qenos’ Altona plant. The EC originally 
committed to two stages of funding towards the $5.2 million project, however only the first stage 
went ahead, resulting in 175 ML/year of potable water savings. 

Other activities to promote potable water substitution initiatives were the Stormwater & Urban 
Conservation Fund (SUCF) in tranche 1, and its follow on program the Stormwater & Urban Recycling 
Fund (SURF) in tranche 2. These grants programs were funded by the EC to help the community and 
industry deliver potable water savings through stormwater and recycled water projects. The total EC 
funds invested in these projects were $9.3 million for the SUCF during tranche 1, and $7.5 million for 
the SURF during tranche 2, across a total of 81 projects for the evaluation period. An evaluation of the 
initiatives in 2013 provided the following key findings an estimated 1,893 ML per year in ongoing 
potable water savings was achieved by funded projects (Alluvium 2013). 

A summary of potable water substitution investments is presented in Table 24. 

Table 24 Potable water substitution investments 

Program 

EC 
Investment 

($'000) 

Non-EC 
investment 

($'000) 

Water 
Savings 
(ML/yr) 

Recycling recovery and investment program 25.6  75.1  9,975  

Somers Treatment Plant Bluescope Westernport 
Plan Upgrade 9.4  13.0  947  

Onsite Recycling Projects 7.5  20.6  947  

Stormwater and urban water conservation fund 4.1  24.5  660  

Stormwater & Urban Recycling Fund 2.4  4.6  325  

TOTAL 48.9  137.8  12,853  
 

Source: DELWP and Aither analysis. 

Water conservation programs 

To encourage the more efficient use of water by households and businesses, EC funding was 
directed towards rebate schemes and the provision of better information on water usage. The Water 
Smart Gardens and Homes Rebate Scheme provided an incentive for households to invest in water 
efficient appliances and home potable substitution systems such as connected rainwater tanks and 
greywater reuse. The EC provided $15 million in funding during tranche 2 towards this program. 
During this period nearly 140,000 rebates were provided, resulting in an estimated 1,758 ML per year 
(ongoing) of reduced potable demand.  

The Top 1500 Industry Program was a $0.75 million EC investment in tranche 2 that was aimed at 
providing high water-use businesses with better information and insights into the way they use water 
through the development of Water Management Action Plans (WaterMAPs).  
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Other urban water programs 

The EC invested $9.8 million towards the Smart Water Fund (SWF) and Smart Urban Design 
program, which aimed to implement the Government’s commitment to water sensitive urban design 
through innovative approaches to water conservation and alternative water resources in urban 
settings. A review of the SWF was undertaken by NWC Opinion Research in 2008 which included 
telephone interviews. Across 30 projects assessed, the total water savings achieved was 
approximately 675 ML per year.  

The EC also invested in the Small Towns Water Quality Fund which aimed to provide improved water 
supply and sewerage/wastewater management services through, among other things, infrastructure 
upgrades and landholder education. Approximately $15.7 million was invested in regional areas for 
these types of activities. 

The EC contributed $6.8 million to the $10 million Yarra River Action Plan. It detailed a number of 
strategies aimed at improving the health and amenity of rivers, creeks and bays by initiating long-term 
improvements in the environmental management of urban stormwater. The initiative was initially 
established to work with 33 local governments in the Port Phillip and Westernport region yet the 
number of councils was later expanded to all 38 within Melbourne Water’s drainage boundary. 

5.8. Water information 

The EC investment in water information was intended to improve the collection, analysis and 
monitoring of water resource information, in order to inform transparent and accountable water 
resource decision making and management.  

As shown in Table 25, a total of $21.4 million was invested in initiatives focused on improved water 
information which represented 3.6% of all EC investments. 

Table 25 Water information investments between 2004-05 and 2013-14 

Category of investment 
Total spend 
($ million) 

% of total water 
information 
investment 

% of total EC 
investment 

Water data collection, accounting, 
reporting and compliance 

13.5 63.1 % 2.3 % 

Metering 4.3 20.1 % 0.7 % 

Information systems and modelling 
platforms 

3.6 16.8 % 0.6 % 

Total 21.4 100.0 % 3.6 % 
 

Source: DELWP and Aither analysis. 

Water data collection, accounting, reporting and compliance 

Under the first tranche of the EC, funding was provided to upgrade existing monitoring technology at 
surface water monitoring sites. The EC investment was primarily related to the purchase and 
installation of Campbell loggers for the streamflow monitoring sites. This investment enabled 
telemetered access to data in real time for important sites.  

The initiative also directed EC funds towards the initial conceptualisation and development of the 
State Water Inventory and the State Water Accounts. The investment funded the development of the 
first three State Water Reports (now the Victorian Water Accounts) for 2003-04, 2004-05 and 2005-
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06. An important part of the conceptual work behind the Victorian Water Accounts (formerly the State 
Water Report) was the definition and development of a reporting framework for the EWR.  

In tranche 2, an EC investment of $5.9 million was provided for the delivery of a range of initiatives 
designed to improve the management and accounting of Victoria’s water resources. The outputs 
achieved as a result of the project in terms of improved water accounting are documented in Table 
26.  

Table 26 Outputs of improved management and accounting initiative, 2008-09 to 2012-13 

Objective  Output 

Improved water accounting framework 

Annual Victorian Water Accounts 

Accounting framework for groundwater availability 

Urban water consumption report  

Framework for reporting on alternative water supplies 
 

Source: DSE 2008. 
 

The investment in tranche 2 in relation to bulk entitlements resulted in the development of a 
conceptual framework to monitor and report on compliance with bulk water entitlements. The outputs 
delivered under this initiative included: 

• the launch of a publicly available online bulk entitlement register, within the VWR 

• increased transparency regarding public reporting for bulk entitlement compliance, with water 
corporations including information about bulk entitlement compliance in their annual reports 

• the development of bulk entitlement metering plans and an audit of these plans for compliance 
with guidelines.  

Further funding was provided in the third tranche to simplify the bulk entitlement framework. As a 
result of these initiatives, all of Victoria’s bulk entitlements now have a consistent approach to 
metering and are all governed by one set of Ministerial guidelines, all metering plans against the 
guidelines have been audited by the Department, and the consolidated bulk entitlements are all 
stored and accessible on the VWR.  

EC funding was invested to enable the continued collection of a state-wide data set of water quality 
and quantity information for multiple purposes from 790 monitoring sites. This data set has been 
formulated through the work of the Regional Water Monitoring Partnerships (RWMP) established in 
the early 2000s, of which the Department is a member partner and coordinator. The investment has 
supported the ongoing RWMP (previously funded by State Recurrent funds), with EC funding 
representing 30 per cent of the costs of the state-wide data set.   

Metering 

Investments in metering included metering rebates to promote the installation of new meters on 
significant surface water and groundwater offtakes, and the preparation and implementation of the 
State Metering Implementation Plan.  

The metering rebates program provided a subsidy of $400/meter for the installation of authorised 
meters on existing, unmetered, water bores, pumps or other diversions. The initiative resulted in the 
installation of 2,700 groundwater and unregulated river meters by Victorian water businesses. Under 
the State Metering Implementation Plan, the metering subsidy was expanded to cover an additional 
2,500 licences. As a result of the metering initiatives, Victoria now has the largest meter fleet of all 
Australian jurisdictions.  
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The development and implementation of the State Metering Implementation Plan included: 

• the development of systems to capture, store and report data relating to the state’s meter assets 

• management and coordination of plan implementation 

• audit of implementation performance 

• the continuation of the $400/meter subsidy for the installation of new meters, as discussed above. 

The plan formed the basis for the rollout of national metering standards in Victoria and recognised 
that Victoria’s meter fleet would be largely compliant with the National Framework under the NWI 
(DELWP, 2014). 

Information systems and modelling platforms 

The EC investment also covered the development and enhancement of the Water Measurement 
Information System (WMIS) and improved water modelling capability.  

The WMIS was developed as the primary access point for surface water and groundwater monitoring 
data collected by DELWP and its partners. Data held in the WMIS is made available to stakeholders 
and the general public through an online platform and allows the production of graphs and other 
information summaries. The system also automates the data transfer of Victoria’s surface water and 
groundwater data to the Bureau of Meteorology (BOM).  

The information held within the WMIS is used to inform several key strategies and plans prepared by 
the department and other relevant agencies including: 

• SWSs 

• Water Supply Demand Strategies 

• River Health Strategies 

• Index of Stream Condition reporting 

• Environmental Protection Agency (EPA) review of the State Environment Protection Policies 

• Regional Catchment Strategies. 

Additional funding was provided under the third tranche (Integrated Water Analysis and Reporting 
initiative) to enhance the WMIS and enable the migration of data from the former Groundwater 
Management System and Victorian Water Data Warehouse. 

EC investments under tranches 2 and 3 have also contributed to the update of water resource 
modelling tools to reflect new infrastructure networks and meet COAG commitments in supporting the 
development and adoption of a single National Hydrologic Modelling Platform for the MDB. More 
recently, EC investments have also facilitated Basin Plan modelling to enable development of 
Victoria’s proposals for improved use of environmental water.  

5.9. Groundwater 

Groundwater investments were made to improve the understanding and management of Victoria’s 
groundwater systems, which had been subject to unsustainable levels of extraction in some areas 
and in other areas where the scale of the resource was unknown and therefore unable to be managed 
in a sustainable way. The prevailing groundwater management arrangements lacked a strategic 
framework to guide management decisions and clear policy guidelines to manage the effects of 
groundwater use on groundwater dependent ecosystems (GDEs). There was also a requirement for 
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the maintenance and upgrade of monitoring bores managed through the State Observation Bore 
Network (SOBN). 

EC funding was provided to the department as the key organisation responsible for groundwater 
management and monitoring, as well as rural water corporations for particular projects. This funding 
was complemented with Commonwealth investment as part of the Office of Water Science’s 
Sustainable Groundwater Management Program.  

As shown in Table 27, a total of $27.3 million was invested in initiatives focused on improved 
groundwater management which represented 4.2% of all EC investments. 

Table 27 Groundwater investments between 2004-05 and 2013-14 

Category of investment 
Total spend 
($ million) 

% of total 
groundwater 
investment 

% of total EC 
investment 

Maintaining and upgrading groundwater 
monitoring 

15.3 56.0% 2.6% 

Improved management framework 4.1 15.0% 0.7% 

Resource assessment 7.9 28.9% 1.3% 

Total 27.3 100% 4.6% 
 

Source: DELWP and Aither analysis. 

Maintaining and upgrading groundwater monitoring 

More than half of the EC groundwater investment (approximately $15.3 million) has been directed 
towards the maintenance and upgrade of groundwater monitoring capability through the SOBN. The 
Department is responsible for managing the SOBN as an asset, which is now entirely funded through 
the EC. 

Prior to the rationalisation program, the SOBN contained a significant number of bores that were very 
old and in poor condition, having either failed or that were at high risk of failure. The investment 
reduced the risk and liability posed by these ageing bores. A total of 55 new monitoring bores have 
been constructed through the EC.  

More recently, tranche 3 funding has driven the SOBN review and the rationalisation and renewal 
program. DELWP is currently in the process of further rationalising the monitoring bore network, 17 
deep monitoring bores and 39 shallow bores have been decommissioned. Nine of these bores were 
at the highest risk of failure. 

Current funding has also supported the continued monitoring of the existing bores to provide core 
groundwater data for a wide range of groundwater management purposes.  

Improved management framework 

EC funding was directed towards the establishment of systematic groundwater management 
boundaries, the development of groundwater management plans to more effectively manage the 
resource, and the development of a GDE strategy. Initial funding was provided to develop systematic 
groundwater management boundaries based on improved hydrogeological information. The new 
management boundaries were developed as part of the government’s Secure Allocations, Future 
Entitlements (SAFE) project, funded by the Commonwealth. Finalisation and transition to the new 
boundaries was funded from tranches 2 and 3. 
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The project has: 

• included all of Victoria’s groundwater in an appropriate management area 

• developed initial guidelines for better determining the volume of groundwater available for use 

• facilitated the transition from current to future management arrangements. 

Overall, the movement of groundwater management from statutory boundaries to natural catchment 
and aquifer boundaries has reduced the cost and time taken to resolve planning or management 
issues and has provided greater flexibility for groundwater management generally. 

Through the EC investment, groundwater management plans have now been developed for all Water 
Supply Protection Areas (WSPAs) and groundwater management units. The EC investment has also 
included the removal of implementation barriers (i.e. Ministerial approvals) to enable less expensive 
and more flexible planning arrangements. As a direct result of EC funding, the area covered by 
groundwater management plans has increased substantially from 26 per cent of the State’s licensed 
entitlement in 2004, to 85 per cent currently.  

GDE mapping undertaken through the Resource Assessment initiatives enabled the development of 
the GDE Strategy, which was also partially funded by the Commonwealth Government. 

Resource assessment 

Another major category of EC investment in groundwater related to resource assessment and 
appraisal to facilitate an improved understanding of groundwater systems. The groundwater 
assessment program supported the state-wide project to investigate and improve the management of 
surface water-groundwater interactions.  

A number of resource appraisals were undertaken throughout Victoria. Another crucial output was the 
development of technical reports. Such technical reports are reviewed by an independent technical 
audit panel. The panel provides an independent audit of water resource and environmental 
assessment reports that underpin the development of groundwater management plans 

Under all three tranches of the EC, funding was provided for the mapping of GDEs. This mapping 
enabled a greater balance between the environmental and consumptive use of groundwater through 
the identification of GDEs. This information can then be used to inform regional scale groundwater 
management processes. 

EC funding enabled a review of the statewide aquifer framework. The Victorian Aquifer Framework 
(VAF) represents a continuous, state-wide three-dimensional mapping of aquifers. It was initially 
developed through combined rural water corporations and commonwealth funding. However, a 
comprehensive review of the VAF was fully funded from EC. In addition, the salinity of water within 
each aquifer was mapped using EC funds. Victoria was the first state to have a three-dimensional 
map of aquifers and the salinity of groundwater within them. All of this information can be accessed 
through Victoria's "on-line groundwater resource report". The tool enables anyone to zoom to any part 
of the state, click on a location and a full report of the groundwater resources beneath that point is 
produced. 
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6. Outcomes of the EC and return on 
investment 

Key evaluation questions 

• What have been the outcomes, benefits and achievements of the EC investments? 

• How will these outcomes change over time (i.e. the next 20 years)? 

• What is the indicative value of likely significance of these outcomes? 

• In aggregate, how do these benefits compare to the investment? 

6.1. Overview 

The range of investments described in the previous sections have worked in concert to produce a 
range of beneficial intermediate outcomes, and provide the basis for the achievement of long-term or 
ultimate outcomes that are aligned with objectives of the EC. 

Investment across the themes in planning, markets, institutions, information, systems, capacity 
building, behavioural change, and works and physical assets, have worked as an integrated package 
to deliver desired policy outcomes (see Figure 9). 

This section includes a discussion of the intermediate outcomes of the investments described in the 
previous section, along with an assessment of the ultimate outcomes that have been achieved and/or 
are expected into the future as a result of EC investment. Where possible, some of the outcomes 
have been quantified in monetary terms so that an assessment of return on investment could be 
made. 
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Figure 9. Overview of the logic and outcomes of EC investments 
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6.2. Intermediate outcomes 

Intermediate outcomes include outcomes that have either already occurred or are expected to be 
realised in the near-term, as part of a progression to longer-term outcomes that are the ultimate goal 
of the EC investments. The key intermediate outcomes discussed within this section include: 

• Improved understanding of surface water and groundwater resources and information systems 

• Improved institutional arrangements, systems and management frameworks for water resources 

• More secure water entitlements and flexible trading arrangements 

• Recovered water for environmental and productive uses 

• Coordinated environmental water delivery 

• Improved riparian and in-stream environments 

• Improved on-farm irrigation systems and practices 

• Reduced urban water demand through potable substitution and efficiency. 

These intermediate outcomes were all directly aligned with the legislative objectives of the EC and are 
explained in further detail below. 

 Improved understanding of surface water and groundwater resources and 6.2.1.
information systems 

The EC investment across the different theme areas has resulted in a better understanding of 
Victoria’s water resources and their associated environments. This knowledge has underpinned and 
facilitated many of the other EC investments, a range of water and natural resource strategies at 
multiple scales, and broader management of Victoria’s water resources.  

Investments of the EC have been important contributors towards the continued delivery of a state-
wide dataset of surface water quality and quantity for multiple purposes, collected from 790 
monitoring sites. This data set has been formulated through the work of the Regional Water 
Monitoring Partnerships, which is partially funded by the EC and provides a single authoritative 
approach to collection, analysis and management of surface water information. This information, 
along with groundwater data, has been made available through the Water Measurement and 
Information System (WMIS). The continued investment in surface water monitoring through the EC 
has enabled a comprehensive and consistent long term record of water resources. Along with EC 
investment, the Government has been able to leverage off industry investment in surface water 
monitoring, as part of the surface water monitoring partnerships program. Without the investment into 
surface water monitoring through the partnerships program, an understanding of the operation of 
Victoria’s water catchments and water supply systems would not occur at the system wide scale 
necessary for the effective planning for and operation of Victoria’s water entitlement framework. 

Similarly, much of the investment in groundwater management has been aimed at improving the 
State’s understanding of groundwater resources. Investments in resource assessments, state-wide 
aquifer and salinity mapping, ongoing monitoring data and reports, and mapping of Groundwater 
Dependent Ecosystems (GDEs) have provided significant contributions to this knowledge base. 
Resource assessments have provided a much improved understanding of the characteristics of 
groundwater systems that are critical to determining reliable and sustainable resource allocations for 
consumptive use and the environment. Improvement in ongoing monitoring infrastructure and tools, 
along with an on-line groundwater resource report giving site specific access to all this data, allow 
changes in these characteristics to be tracked so trends can be determined and the resource can be 
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managed adaptively. Investments in metering of both surface water and groundwater extractions have 
provided more accurate information around extractive volumes and rates, which underpin efficient and 
sustainable allocations of these resources. 

In addition, a range of other theme areas resulted in improved knowledge that will provide long lasting 
benefits in the sustainable management of Victoria’s water resources and in addressing the impacts 
of adverse water related issues. These include: 

• Water accounting benefits facilitated by EC investment in the Victorian Water Register (VWR) 

• EC investments in monitoring and evaluating environmental flows and investments in waterway 
health 

• EC investments in better understanding the impacts of climate change on water resources and in 
research on risks to water resources (e.g. interception) 

• EC investments in water savings accounting methodologies for irrigation modernisation projects. 

 Improved planning, management and institutional arrangements 6.2.2.

The EC investments have resulted in significant improvements in planning and management 
arrangements that have provided the guidance, structure and processes that have allowed the OWOF 
2004 reforms to be delivered.  

The development of the Sustainable Water Strategies (SWS) has been a key outcome of the EC that 
has been pivotal in ensuring ongoing water supplies for the community in an environmentally 
sustainable manner, across the state. By taking a long term (50 year) view of the water needs of 
urban users, rural users and the environment, the SWSs have sought to provide a balanced approach 
to the allocation of water resources into the future that has been integral in minimising conflicts 
between affected parties while achieving beneficial outcomes across these groups. The SWSs have 
provided the foundation for many of the reforms and action undertaken to achieve the objectives of 
the EC and OWOF 2004. They have provided the basis for nearly 300 actions across the water sector 
that included targets and plans to increase water conservation and recycling, specific commitments to 
short-term and smaller scale projects to augment the water supply, investigations of larger water 
augmentations options for the medium term, and safe guards to increase environmental flows. Many 
of these actions have now been completed.  

The EC has contributed to a number of key legislative and institutional reforms. The creation of the 
Environmental Water Reserve, through legislative amendments to the Water Act and creation of 
entitlements for key waterways, has been a critical component of the shift towards a more sustainable 
water future. The complimentary creation of the Victorian Environmental Water Holder (VEWH) as an 
independent statutory body responsible for holding and managing Victoria’s environmental water 
entitlements ensures that, through ongoing partnerships with CMAs and other relevant organisations, 
the environment has received targeted delivery of environmental flows.  

The EC investment contributed to the establishment of the VWR, in addition to providing the means to 
manage entitlements held by VEWH, provides market participants with comprehensive information on 
the trading process and administrative requirements to complete trades (see below).  

The establishment of water resource accounting and reporting frameworks to inform the development 
of the Victorian Water Accounts has ensured that Victoria is meeting its obligations under the relevant 
Victorian and Commonwealth legislation as well as the NWI and other COAG commitments. The 
Victorian Water Accounts and other associated reports provide for stronger and more transparent 
water resource management and reporting through the improved consistency and accuracy of data. 
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Effective water accounting has also been critical to the implementation of the Environmental Water 
Reserve (EWR) for groundwater.   

The investment to improve the groundwater management framework has resulted in a significant 
increase in the number of areas managed under groundwater management plans. These measures 
have resulted in the improved use of groundwater by providing certainty to users through transparent, 
cost-effective and adaptive local management. The new management framework ensures whole 
groundwater systems are effectively managed, ensures water users understand the nature of a 
licence and associated water sharing rules, and protects existing users’ rights by ensuring statutory 
processes are followed before licenced entitlement can be changed permanently.  

 More secure water entitlements and flexible trading arrangements  6.2.3.

The implementation of entitlement unbundling and development of the VWR were major 
achievements that have produced significant benefits to water users, government and the 
environment.  

Improved flexibility, confidence and certainty in the market 

Entitlement reforms have provided certainty to water users on their share of the available water, 
conditions on using water on land, and rights to have water delivered. Unbundling has ultimately 
made trade easier by separating entitlements into tradeable components. Market participants have 
been encouraged by the improved confidence, flexibility, and certainty for investment in the long-term 
and for trading decisions in the short-term. This was evident in the significant increase in the volume 
of high reliability water entitlements traded in Northern Victoria immediately following unbundling 
(Figure 10). While this increase was driven by drought, unbundling played a major role in enabling this 
trade to occur, providing benefits to both buyers and sellers.   

 
Source: DELWP. 

Figure 10 Transfer of high reliability water shares in northern Victoria (1991-91 to 2013-14) 

Increased allocation trade and environmental transfers 

Improvements in water market efficiency were also evident in increases in allocation trades, with a 
three-fold increase in non-environmental water trade since unbundling was implemented (Figure 11).  
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Source: DELWP. 

Figure 11 Allocation trade in northern Victoria (1991-92 to 2013-14) 

Faster processing times and reduced transactions costs 

The effectiveness of unbundling and trade was enabled by the introduction of the VWR and its 
progressive enhancement. Trade processing times of intrastate trades significantly improved as a 
result, with Victoria exceeding COAG standards (following their adoption in 2009-10) of 90% of trades 
processed within 5 business days. COAG standards for interstate trades of 90% of trades to be 
processed within 10 business days initially proved more difficult to meet, largely as a result of reliance 
on other states to contribute to the process in a timely manner. Enhancements of the register were 
undertaken resulting in significantly increased processing times that exceeded COAG targets by 
2011-12. Both interstate and intrastate targets have been continuously exceeded since then.  

Faster trade processing times have facilitated more timely access to water in critical dry periods and 
in response to changes in seasonal conditions, providing significant benefits to irrigators, while 
providing greater security to entitlement holders by ensuring allocations are transferred to their 
accounts rapidly after purchase. In addition, the shift to online lodgement of allocation trades in 
November 2013 alone has resulted in significantly reduced transaction costs with total savings in fees 
now more than $450,000. 

More accurate and timely information, ease of accessibility, and improved water accounting 

The VWR has established a platform that provides market participants with comprehensive 
information on the trading processes and administrative requirements to complete trades. According 
to the Independent Review of Water Trading report (Deloitte 2010), 

The Register is arguably one of the most advanced water registers in Australia. 
Unlike other jurisdictions, Victoria’s register is integrated with a water accounting 
system through a chart of accounts and all transactions are recording using a double 
entry system of debits and credits to the relevant accounts. 

The Register provides the market with regular updates and timely information which has ultimately led 
to more informed decision making. The integrated water accounting system provides the latest, 
accurate information on the state’s water resources including water volumes and usage within 
Victoria’s surface water, groundwater and recycled systems. As discussed further in the Water 
Information chapter (see section 15), this information is used for a range of purposes to sustainably 
manage the state’s water resources. 
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 Recovered water for environmental and productive uses 6.2.4.

EC investment played a major role in meeting commitments regarding environmental water recovery. 
The EC contributed to irrigation modernisations, purchase of entitlements, and other water recovery 
packages through initiatives including The Living Murray (TLM, Shepparton Irrigation Area 
Modernisation Program (SIAMP, Goulburn Murray Water (G-MW) Connections Project, and the 
Macalister Irrigation District (MID) Modernisation project. 

As shown in Table 28, EC investment has recovered approximately 75 GL of water entitlements in 
northern Victoria as well as additional 6.1 GL in the MID (on a cost apportioned basis). 

Table 28 Summary of water recovered – attributable directly to EC investment 

Water recovery initiative Volume of entitlement attributable to EC 

TLM 65,060 ML Long Term Cap Equivalent (LTCE) 

SIAMP 
5,836 High Reliability Water Shares (HRWS); 4,858 Low 
Reliability Water Shares (LRWS) 

G-MW Connections Project 
Stage 1 

3,249 ML LTCE 

MID modernisation 6,150 ML LTCE 

Total 
Approximately 75,000 ML LTCE in northern Victoria plus 
6,150 ML in the MID 

 

Source: DELWP. 

 Coordinated delivery of environmental water 6.2.5.

EC investments have allowed the Victorian Government to use environmental watering to actively 
address the ecological degradation at priority sites. During the Millennium Drought, water availability 
for the environment was extremely low, due to low seasonal allocations, fewer environmental water 
entitlements, and in many areas, qualifications of rights which reallocated environmental water to 
meet critical consumptive needs. During this period environmental watering focused on the use of 
limited water resources to avoid critical loss of species and protect refuge areas. 

Major floods across many regions in 2010-11 effectively ‘reset’ many waterways – with both positive 
and negative effects. Water available to the environment has also steadily increased as state and 
federal water recovery programs gathered momentum and storages refilled, particularly following the 
end of the Millennium Drought. Governments have also invested in significant structural works and 
measures to enable the delivery of environmental water to sites in a way that maximises 
environmental benefits with the most efficient use of available water. With increased water availability, 
environmental watering focused on the continued recovery of systems from drought and flood, and 
taking opportunities to enhance recruitment of key threatened or endangered species. 

As a result, the delivery of environmental water to Victorian sites has steadily increased over the 
course of the EC with the securing of entitlements and increases in allocations. As shown in Figure 
12, total environmental water deliveries in Victoria increased from 22,555 ML in 2007-08 to 1,167,830 
ML in 2013-14.  
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Figure 12 Environmental water deliveries between 2007-08 and 2013-14 

The earlier deliveries were generally focussed on sustaining highly stressed water-dependent 
ecosystems, including the protection of a network of drought refuges across the State. The return of 
wetter conditions has meant that management activities have been able to focus on recovery and 
improvement in a number of important environmental sites.  

Although these are undertaken with a longer term strategy, case study evidence suggests that these 
efforts are already producing encouraging results. For example, environmental watering in the 
Barmah Forest has resulted in significant growth and flowering of Moira Grass, an aquatic grass 
species of ecological importance to the area that was trending towards local extinction. Watering of 
key sites in the Mallee and North Central region has allowed for the protection and recolonisation of 
Murray hardyhead, a native fish species that is highly sensitive to water quality, quantity, and 
ecological disturbances to habitat. Similarly, populations of one of Victoria’s most threatened fish 
species, the Australian grayling, are responding positively to the environmental watering regimes 
being provided. Regular environmental watering of the flood-dependent Gunbower Forest has 
resulted in wetland plant diversity returning to benchmark levels while sustaining habitats for a range 
of waterbird species including ducks, spoonbills, cranes and pelicans. 

 Improved riparian and in-stream environments 6.2.6.

In addition to securing and supplying environmental water, another significant component of the 
overall package of actions required to restore and protect Victorian waterways was the restoration 
and protection of riparian and in-stream environments.  

Through direct intervention such as fencing and revegetation of riparian zones, stabilisation of banks, 
removal of exotic species and restoration of in-stream habitats, the EC has provided a substantial 
contribution to improving the health and resilience of Victorian waterways via the Large Scale River 
Restoration (LSRR) program. The LSRR program generally invested in one single, iconic, priority 
waterway per Catchment Management Authority (CMA) region (Glenelg, Wimmera, Murray, Loddon, 
Werribee, Broken, Thomson-Macalister, Ovens) while in two regions multiple priority value waterways 
were the subject of on ground works (Great Ocean Road estuaries, East Gippsland Heritage Rivers) 
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Recognising that waterways are dynamic ecological systems that take many years to reach stable 
equilibriums, these waterway investments have been undertaken with a long-term view to improving 
waterway health. The improved environments, however, provide immediate benefits to those that 
choose to use the waterways for recreational and amenity purposes. Ongoing investments in 
planning, research, monitoring, and demonstration of outcomes has ensured that the trajectory of 
waterway health can be tracked over time and waterway management can be both responsive and 
adaptive.  

Numerous audits of discrete investments have found the projects to have been (on the whole) well 
managed, technically sound and able to demonstrate the outputs achieved. The result of this 
investment is that priority waterways across the State have been either maintained or protected from 
decline through a particularly challenging decade which included record low rainfall and runoff in 
catchments across the State, and historic bushfire and flooding events. 

There is also evidence that in delivering these works, there have been tangible social outcomes in the 
form of strengthened landholder engagement, trust and acknowledgement of the benefits of improved 
land management practices. The systems for planning and actively managing high priority waterways 
have been enhanced by EC investments in state, regional and local strategies and associated MER. 

 Improved on-farm practices 6.2.7.

The EC contributed to the Victorian Sustainable Irrigation Program (SIP), which was developed with 
the aim of facilitating actions that reduce the impact of irrigation on the environment while working to 
improve productivity.  

The investment in the SIP has resulted in significant areas of land with improved irrigation systems 
and practices resulting in water savings, reduced labour requirements, and increased productivity. 
Automated systems have reduced the burden of manual irrigation and have provided landholders with 
convenience and lifestyle benefits. Irrigation reuse systems have protected run-off of nutrients to 
waterways while providing water savings and reduced labour and nutrient inputs to production. 
Reductions in nutrient run-off from improved irrigation practices has reduced the impacts of algal 
blooms and associated costs. Considerable areas of land have been protected from waterlogging by 
surface drainage, and from salinity impacts by sub-surface drainage.  

Of the $420 million invested by the SIP program, the EC has provided $34 million (8.2 percent). 
Benefits to date attributable to the EC investment have been apportioned on this basis. The extent 
and indicative value of these intermediate outcomes (to date) are presented in Table 29.  
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Table 29. Intermediate outcomes of EC investment in the SIP 

Outcome Measure Total cumulative 
value 2004-2014 
($M) 

Total cumulative 
value 2004-2014 
attributed to 
EC($M) @ 8.2% 

Water saved 47,502 ML $28.5 $2.4 

Area of improved irrigation 
practices 

73,725 ha $195.4 $16.7 

Area of improved irrigation 
systems 

3,260 ha $8.6 $0.7 

Area protected by irrigation 
reuse 

36,869 ha $5.5 $0.5 

Phosphorus diverted  55,382 kg $13.8 $1.2 

Area protected by surface 
drainage 

4,398 ha $14.5 $1.2 

Area protected by sub-surface 
drainage  

9,682 ha $14.5 $1.2 

Total  n/a $280.9  $24.1 
 

Source: Aither calculations based on DELWP outputs data. 
 

In addition to these quantified benefits, the SIP program has fostered closer and more collaborative 
relationships between landholders, regional communities and regional implementation partners. 
These relationships should facilitate further cooperation and progress on other environmental 
initiatives. 

 Reduced urban water demand through potable substitution and increased efficiency 6.2.8.

Reforms to the urban water sector funded by the EC have made a substantial contribution over the 
past decade to reducing the burden on water resources from consumptive use. Considerable 
permanent reductions in potable demand have been achieved that, despite the construction of the 
Victorian Desalination Plant (VDP), will continue to deliver significant cost savings into the future and 
defer the need for expensive future water supply augmentations.  

Potable substitution projects have been the largest component of water saving outcomes. By 
focussing on incentivising recycling opportunities with large industrial users of potable water, potable 
substitution project have delivered a conservatively estimated permanent reduction in potable 
demand of 12.8 GL per year, of which approximately 3.3 GL is attributable to EC funding.  

Conservation projects have delivered a further 1.8 GL per year of water savings, of which 
approximately 170 ML per year is directly attributable to the EC. These figures are considered 
conservative as only projects for which water savings have been estimated are included in the 
assessment.  

The values of these intermediate outcomes are presented in Table 30. 
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Table 30. Value of urban water savings 

Urban Water 
Investment Category 

Water Savings 
(ML/yr) 

Total value of water 
savings produced 
between 2004-2014 
($M) 

Total value of water 
savings produced 
between 2004-2014 
attributable to EC 
($M) 

Potable substitution 
program 

12,853  186.5  48.8  

Conservation program 1,757  22.8  2.2  

Other programs 675  8.8  1.3  

Total 15,285  218.1  52.4  
 

Source: DELWP and Aither analysis. 
 

The investments in the urban water sector have not only achieved direct water savings, but have also 
served to demonstrate the potential for water savings through raising awareness, innovation and 
proof of concept. Investments in recycled water have demonstrated both technical and financial 
feasibility, particularly for industrial applications, which should encourage future adoption of similar 
technologies and drive further innovation in this sector. The home rebate program and other 
investments aimed at domestic users have raised awareness of residents’ ability to reduce water 
consumption by implementing efficient appliances and water use practices.  

In addition to water savings, there are a number of expected beneficial outcomes that have not been 
assessable due to a lack of appropriate data. Actions aimed at reducing potable water use through 
recycling and improved water use efficiencies also tend to reduce the volume of wastewater and 
stormwater discharges. Reductions in volumes of wastewater requiring processing at treatment plants 
further reduces costs associated with these processes, while reduced stormwater discharges protects 
the value of receiving environments such as waterways. 

6.3. Long term outcomes 

The intermediate outcomes described in the previous section, while providing significant benefits to 
date, are precursors to long tern outcomes that are aligned with the objectives of the EC. 

The investments by the EC have largely worked as an integrated package to achieve ultimate 
outcomes that can be most aptly categorised as follows: 

• Healthy and resilient waterways 

• Productive and efficient irrigated agricultural production 

• More secure urban water supply with more efficient urban water use 

• Efficient water markets facilitating high value water use. 

These four key long term outcomes are explored in more detail below and, where possible, the 
benefits of these outcomes have been quantified in monetary terms. 
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 Healthy and resilient waterways 6.3.1.

The program of investment undertaken by the EC has provided the necessary foundation for the 
ongoing protection of Victoria’s priority waterways and water-dependent environments, and 
restoration of those that have degraded.  

The significant portfolio of water entitlements that now form the EWR, managed by the VEWH, are 
available across a number of systems to deliver a range of watering events. These watering events 
are carefully planned and managed to achieve the maximum benefit to a range of water dependent 
values in waterways, estuaries and fringing wetlands. The security provided by these environmental 
water arrangements allows managers to adopt long term visions and plans to maximise 
environmental, social and economic returns. 

The likelihood of achieving long term ecological outcomes is increased by the complimentary actions 
that have been undertaken and will continue to be undertaken. Projects under the LSRR were 
regional, multi-year restoration efforts that targeted systems with significant water recovery initiatives 
for complementary waterway management activities. These include the restoration of native 
vegetation to, and fencing of, riparian zones as well as removing exotic plant species from riparian 
and instream environments, restoring habitat, stabilising waterway beds and banks, and the provision 
of fish passage. Other actions elsewhere in these catchments such as improvements to irrigation 
systems and practices will also serve to reduce impacts on receiving waterways into the future. In 
addition, all waterway investments were done in partnership with local landholders and community 
groups such as Landcare and Waterwatch. These partnerships provide a sound basis for the 
achievement of ecological outcomes over long timeframes by engaging, educating and empowering 
local stakeholders to take ownership of the works that are implemented and reduce and/or remove 
threatening processes (e.g.: unrestricted stock access). 

Although the nature of dynamic ecological systems makes long term condition changes difficult to 
predict, ongoing MER of these actions will ensure that this management approach is constantly being 
adapted and improved to maximise environmental outcomes. The multi-pronged approach to 
managing waterways increases their resilience to environmental shocks such as drought, floods and 
bushfires. 

The Victorian community is the ultimate beneficiary of these waterway health outcomes. Those that 
use waterways for active and passive recreation and general amenity appreciate all that a diverse 
natural ecosystem provides. Clean water and an abundance of native wildlife provide an enhanced 
experience for those that boat, swim, walk, fish and bird watch, to name a few. However, the benefits 
of improved waterway health flow far beyond those that directly use waterways. A significant body of 
evidence shows that the broader community are willing to pay for improved waterway health 
outcomes, despite the fact that they may not expect to ever visit the waterways being improved (see 
literature review in appendix for further detail on this).  

Based on these willingness to pay values and an assessment of expected environmental 
improvement over the longer term, the present value of waterway health benefits attributable to the 
EC are approximately $0.6 - $1.8 billion (see section for further detail). However, there are 
considerable uncertainties associated with this analysis that have warranted a more conservative 
estimate at between $230 million and $335 million as a present value.  

 Productive and efficient irrigated agricultural production 6.3.2.

The modernisation of irrigation infrastructure and complementary on-farm upgrades to irrigation 
systems and practices has resulted in considerable productivity improvements that will continue to be 
accrued for many years into the future.  
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There is case study evidence to suggest that the off-farm investments in irrigation modernisation have 
and will continue to result in efficiency improvements in the irrigation sector. However, more work is 
required to provide confidence around these benefits. By investing in infrastructure to recover water 
for the environment rather than buying entitlements, it is also likely that the productive capacity of the 
irrigation sector has been better maintained, thereby supporting regional communities, and 
maintaining support for the water reform agenda. 

The benefits of on-farm investment attributable to the EC are more readily measurable and provide 
the basis for projections of benefits into the future. The present value of these future benefits, as well 
as benefits already accrued, are presented in Table 31. This shows that EC investment of around $36 
million will produce total life time benefits equal to approximately $100 million. 

Table 31 The total annual value of on-farm outcomes attributable to EC investments ($2014) 

Outcome 

Total 
cumulative 
value 2004-

2014 
attributed 
to EC($M) 

Future 
benefits  

($M)2 

TOTAL  
NPV 
($M) 

Water saved $2.4 $7.6  $10.1  

Area of improved irrigation practices $16.7 $52.3  $69.1  

Area of improved irrigation systems $0.7 $2.3  $3.1  

Area protected by irrigation reuse  $0.5 $1.5  $2.0  

Phosphorous diverted  $1.2 $3.7  $4.9  

Area protected by surface drainage  $1.2 $3.9  $5.1  

Area protected by sub-surface drainage  $1.2 $3.9  $5.1  

TOTAL1 $24.1 $75.2  $99.3  
 

1 Differences are due to rounding errors 
2 Discounted at 4% over 25 years 
Source: DELWP and Aither analysis 

 Secure water supply with more efficient urban water use 6.3.3.

The EC has provided the means to achieve many of the policy objectives for urban water articulated 
by OWOF 2004. The investments in the urban water sector have provided a substantial reduction in 
demand for water that would otherwise have been sourced from traditional potable supplies. This has 
helped alleviate the increasing pressure on water supplies from ongoing urban development and 
expectations of reduced rainfall.  

In addition to helping provide greater security to urban water users by diversifying away from 
traditional supply sources, urban water investments were also an integral component of broader water 
savings efforts across the state that served to free-up the availability of water for environmental 
purposes and make water use more sustainable. 

The commissioning of the VDP was a “game-changer” for the urban water sector. The considerable 
investment in the VDP drastically altered the economics of urban water supply such that many of the 
prior investments in water savings were reduced in value considerably. The avoided costs of potable 
supply as a result of water savings initiatives fell by up to 80 percent, reducing the ongoing benefits 
provided by initiatives that were made on sound assessments at the time.  
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Despite the impact of the VDP, the investments in urban water initiatives have still provided significant 
benefits in the form of water savings that are expected to continue into the future. They have also 
provided a demonstration of the feasibility of technical approaches and encouraged changes in 
community awareness and behaviours with regard to water use, and thus pave the way for more 
innovative and efficient approaches to urban water management in the future. The intermediate water 
savings outcomes discussed in Section 6.2.8 have been projected into the future to assess the full 
value of these investments, presented in Table 32. A number of these projects lacked sufficient data 
to include in this assessment, and therefore the total water savings presented can be considered to 
be a conservative estimate. 

Table 32. Value of water savings outcomes from urban water investments 

Urban water 
investment 
category 

Total water savings outcomes Water savings outcomes attributable 
to EC  

Water 
Savings 
(ML/yr) 

Total value 
of water 
savings 
produced 
between 
2004-2014 
($M) 

Present 
value of 
future 
water 
savings 
post-2014 
($M) 

Total value 
of water 
savings 
produced 
between 
2004-2014 
($M) 

Present 
value of 
future 
water 
savings 
post-2014 
($M) 

Total 
Value ($M) 

Potable 
substitution 
program 

12,853  186.5  97.4  48.8  25.5  74.3  

Conservation 
program 

1,757  22.8  14.3  2.2  1.4  3.6  

Other 
programs 

675  8.8  5.5  1.3  0.8  2.1  

Total 15,285  218.1  117.3  52.4  27.7  80.1  
 

Source: DELWP and Aither analysis. 

 Functional water markets facilitating high-value water use 6.3.4.

The improvements to water markets, institutional arrangements, water planning, and increased water 
information not only provided the means to recover and manage water for environmental purposes, 
but also provides a range of benefits to both users and managers of Victoria’s water resources. 

The ability for irrigators to trade water entitlements and allocations rapidly and with confidence means 
that water is increasingly applied in its highest value use for agricultural production. Confidence in this 
process also encourages further investment in more productive irrigative systems and practices, while 
more broadly facilitating structural adjustments to the irrigation sector.  

Overall, water market reforms funded by the EC have been key to environmental water recovery while 
both protecting and enhancing irrigative productivity, during one of the worst droughts in Victoria’s 
recent history. In summary, some of the key benefits of Victoria's water entitlement and water trading 
framework (which unbundling and the VWR are central to) include:  

• providing for the efficient allocation of the State's water resources  

• providing for individuals to make choices to manage their own individual circumstances  
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• enabling governments to avoid conflict by allowing the market to decide who gets water when the 
resource is scarce  

• providing confidence for investment.  

In aggregate, these improvements make water a more valuable input to agricultural production. This 
increased value is reflected in an increase water users’ willingness to pay for water entitlements. As a 
result, water entitlements are undoubtedly more valuable than they would have otherwise been 
without the reforms achieved with EC funding. However, separating this impact on prices from the 
impacts of all other market forces on the demand for water entitlements is a complex undertaking. 
Aither believe that it is reasonable to assign an increase in entitlement value increase of between 2 
percent and 5 percent. The total value of entitlements on issue in Victoria is estimated at 
approximately $5 billion based on current median prices. It is therefore estimated that between $100 
million and $250 million of this value is attributable to the EC (without apportioning benefits to other 
funding sources of the VWR). 

6.4. Summary of indicative return on investment 

The EC has invested $597.9 million over the 10 year period between 2004 and 2014. These 
investments have not only provided considerable benefits to date, but are expected to continue to 
provide ongoing benefits for many years into the future.  

To assess the expected return on the invested funds, the total quantifiable benefits resulting from EC 
investments are compared against the total costs to implement them. Benefits achieved to date are 
summed with the present value of future benefits as the primary quantification of the outcomes and 
legacy of the EC. The outcomes of this analysis are presented below in Table 33. 

Table 33. Assessment of return on EC investment 

Category Lower estimate  
(Present Value, 
$M) 

Upper estimate  
(Present Value, 
$M) 

Confidence in 
valuation of 
outcome 

Benefits: 

Improved waterway health 230 335 low 

Market value of recovered water  110 135 high 

Market value of urban water 
savings 

72 88 medium-high 

On-farm benefits  80 120 medium 

Increased value of water 
entitlements 

100 250 low-medium 

Total 592 928 medium 
 

Source: Aither analysis (see Part B for detail) 
Note: There may be some overlap between the waterway health benefits and the market value of recovered water 
 

Our indicative analysis shows that the total quantifiable benefits of the EC are expected to be in the 
range of approximately $592 to $928 million as a present value, which is comparable with the total 
investment of $597.8 million. It should be noted that the approach taken to quantify these benefits is 
broad and prone to a number of inherent difficulties. It is considered to provide an impression of 
value, not a direct estimate.  
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Importantly, there are considerable benefits that are methodologically difficult to quantify in monetary 
terms, or lack data. These include: 

• Improved effectiveness and flexibility to manage water resources as a result of institutional 
arrangements, management frameworks, and knowledge 

• Social and economic benefits of maintaining productive agricultural capacity as a result of  
investments in irrigation improvements over buybacks to recover water 

• Increased resilience of both natural and man-made water systems to external shocks such as 
drought and climate change 

• Ecological benefits of environmental water deliveries, over and above the basic market value of 
the water. 

Inclusion of these benefits would further strengthen the economic results presented here.  

There may also be some double counting between the waterway health benefits and the market value 
of recovered water, since this recovered water is delivered as environmental water to achieve the 
waterway health outcomes that the community ultimately values. In addition, environmental water 
from the overall portfolio delivered in Victoria is much larger than the portfolio of water recovered by 
the EC, and environmental water has been applied more extensively than large scale river restoration. 
While it is recognised that the management and delivery of this additional environmental water has 
been funded by the EC and is expected to produce significant waterway outcomes, it is difficult to 
directly attribute these outcomes to the EC because the full portfolio of water entitlements was not 
funded by it. The economic value of managing and delivering the remainder of the environmental 
water portfolio has therefore not been captured in this analysis. 
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7. Conclusions and recommendations 

Key evaluation questions 

• To what extent have the legislative objectives been met, both now and in the future? 

• What is the ongoing need for EC investment? 

7.1. Conclusions 

The EC was established as an integral part of the OWOF 2004 water policy reform agenda. A major 
driver of OWOF 2004 was heightened concern about the impacts of unprecedented drought and 
climate change on already stressed water systems. Both state and federal governments recognised 
the urgent need for broad ranging water policy reform and on ground action to reduce the risk of 
irreversible environmental decline while managing the impacts of drought and adjustment on urban 
water users and irrigators. 

Aither concludes that the EC investment has contributed to meeting its legislative objectives. EC 
investment, particularly in tranche 1 and 2, was closely aligned with the Victorian Government’s 
OWOF 2004 water policy reform agenda as well as the NWI and subsequent Australian Government 
water policies.  

EC investment has resulted in a much needed step-change improvement in the sustainable 
management and use of Victoria’s water resources through investments in more efficient water use, 
as well as the water planning, entitlement and market frameworks necessary to optimise the 
economic, social and environmental value of water and achieve the objectives of the NWI. These 
steps towards sustainable water management have been complemented by investments in 
knowledge and information that underpin public and private decision making. 

The EC has also funded tangible and substantial initiatives that have addressed the environmental 
impact of water use, particularly through the creation of the EWR, recovery of around 75 GL of water 
entitlements, the establishment of caps on total extraction, ongoing efforts for coordinated delivery of 
environmental water to stressed rivers and wetlands, and complementary investment in LSRR 
projects. 

The EC was used to fund improvements in the systems and knowledge underpinning the 
management of Victoria’s water resources and to invest directly in large scale river restoration, 
recovery of water for the environment, more efficient use of irrigation and urban water, and potable 
substitution opportunities. The EC funded ground breaking and internationally recognised reforms to 
water access entitlements that improved security and confidence for water trading. The exponential 
increase in water trading enabled through these reforms was vital in minimising the impact of the 
Millennium Drought on irrigators, rural communities and the environment. 

It is Aither’s view that water resource management in Victoria leads the nation in many areas. This 
finding is broadly supported by inter-jurisdictional assessments by the National Water Commission 
(NWC) that highlight a strong level of overall achievement and performance towards objectives, 
particularly in comparison with other jurisdictions. The funding made available through the EC has 
undoubtedly contributed to the progress in water policy, planning and management reform in the 
state, as well as improved information and knowledge upon which management decisions are made. 
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Overall, the government, water users, and the environment are much better positioned for the next 
severe drought event as a result of the investments made possible by the EC.  

The present value of the EC investments has been estimated at between $590 and $930 million. 
However, this does not include the value of a number of intermediate and longer term outcomes 
including: the environmental benefit of securing over 70,000 ML of water entitlements, predominantly 
for active environmental flow management; the value of improved knowledge and systems for water 
resource management decision making; and the on-farm productivity benefits of investments in 
irrigation modernisation initiatives. The restoration of priority waterways and their associated riparian 
zones delivers significant non-market benefits in the form of ecological corridors and high amenity 
zones often in largely cleared landscapes. 

The evaluation of the effectiveness and achievements of the EC would likely have demonstrated even 
better results if evidence on inputs, outputs and outcomes relevant to the EC had been collected and 
maintained by the Department in a more systematic manner. Gaps in consistent and more formal 
monitoring and evaluation processes also limit the ability for evidence based learning and adaptive 
management, particularly in complex policy areas involving significant private benefits (e.g. urban 
water savings, irrigation modernisation and on-farm investments) and those involving long-term 
environmental benefits that are inherently difficult to measure (e.g. LSRR).  

The potential for poor value investment and/or misalignment with the EC objectives is greater for one-
off ad-hoc investments (as opposed to longer term program of investment), and the effectiveness of 
such investments has proven to be more difficult to assess in this review. Aither notes that these sorts 
of investments became more prevalent in tranche 3. This risk can be reduced by ensuring that a 
strategic framework is in place that ensures that all investments are aligned with the EC objectives 
and demonstrate value for money.  

7.2. Ongoing need 

The EC provides much needed funding for water related policy reform and public investments in 
planning and knowledge. The EC provides confidence to invest and to maintain capability. It also 
provides a platform to tackle major water related environmental issues and generate long term 
benefits. 

However, the ongoing need for EC investment depends on the Victorian Government’s forward 
looking water policy objectives and other factors, including the availability of alternative funding 
sources. As a result, a definitive assessment of the ongoing need for EC investment is beyond the 
scope of this project. In this context, Aither makes the following observations regarding the ongoing 
need for EC funding building on the more detailed discussion on this topic within each theme area: 

• Many of the initial policy drivers have changed: There was an urgent need for step-change 
water reform in 2004 when the EC was established. With the easing of drought conditions and 
implementation of many initiatives (including major urban supply augmentations), the water policy 
agenda has moved on. The EC needs to be supported by a renewed, long term policy agenda 
addressing contemporary challenges and opportunities. Even in the absence of a formal policy 
paper, there is a need to provide clarity around how the objectives of the EC translate into a clear 
investment focus for the EC going forward.  

• The scale of need for investment in some themes has reduced: With significant state and 
federal investment in water recovery and urban water systems and changing climatic conditions, 
the ongoing relevance of many of the major investment areas has diminished. If future EC 
expenditure is expected to be comparable to past expenditures, this further creates a need for the 
Victorian Government to redefine the future water policy agenda and major investment themes 
and focus for the EC.  
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• Recent EC funding has moved away from the initial packages of investment: As a result of 
the change in emphasis, tranche 3 investments are now contributing to a broader range of the 
Department’s ongoing water management functions (also see VAGO 2014). Providing clarity 
around the ongoing role of the EC and ensuring that proposed investments are aligned with the 
objectives of the EC and provide net benefits will be important in ensuring that the EC remains an 
effective vehicle for achieving desired outcomes.  

• Follow through is required in many areas: Despite the changes in priorities, there are some 
areas of investment that are ongoing and require further follow through to ensure that the benefits 
of previous reform efforts are captured and delivered in the future. Key examples include: 
environmental water management and delivery and complementary LSRR projects; ongoing 
requirements for effective water planning, entitlement management and markets; and knowledge 
and information. In some areas such as LSRR, significant investments to date (including water 
recovery for the environment) will be rapidly undone if past works are not protected. Moreover, 
the long-term aim of improving waterway health will achieve a better return on investment through 
the continuation of an integrated approach combining waterway activities and environmental 
water use. For river systems that have already had a significant investment in restoration 
activities, future investments will be small in comparison to the initial works. In addition, the 
benefit delivered by these works as they evolve and reach a point of ecological stability will 
continue to grow. They will also become more resilient to future shocks such as floods and 
droughts. However, the Department has noted that there are still systems across Victoria that 
require the establishment of new LSRR projects to achieve improvement in their environmental 
condition. 

Overall, the early focus on implementing the OWOF 2004 agenda provided coherence to the first two 
tranches of EC investment. In response to changing conditions, there is a need for a renewed water 
policy agenda to guide the next phase of EC investment, and to ensure that the EC continues to 
achieve meaningful outcomes. Without clear policy drivers and forward looking objectives, there is a 
risk that investment will be diffuse and outcomes will be difficult to demonstrate. 

7.3. Recommendations 

In the context of these conclusions and discussion of ongoing needs, Aither concurs with VAGO’s 
recent recommendations. Aither recommends that the Victorian Government:  

1) Continues to refine a set of clear policy objectives and clarifies the role and focus of the 
EC over the next four years and beyond.  

The EC was highly successful in delivering the OWOF 2004 water policy agenda. This agenda has 
moved on considerably. Therefore, to remain successful in the future, EC investment should be 
focused around a renewed strategic platform with clearly defined needs, objectives and strategic 
solutions. This should include formal commitment to a set of policy objectives that add clarity and 
measurability to the current legislative objectives. This recommendation is consistent with VAGO’s 
recommendation 2.  

2) Further develops and implements an investment evaluation framework to assess the 
benefits and costs of proposed initiatives.  

All future EC project applications should continue to be accompanied by business cases that are 
consistent with an investment appraisal framework that is tailored to the types of investments for 
which the EC was designed (consistent with VAGO’s recommendation 1). These should be consistent 
with Victorian Government requirements and include clearly defined benefits, risks and intended 
outcomes for the proposed investment. In addition, and in alignment with the requirements of the 
Department of Treasury and Finance, the business case should address: the role of government 



 
AITHER | report  98 
Environmental Contribution Evaluation 
 

intervention; alignment with the EC objectives and future priorities (see recommendation 1 above); a 
description of the intended activities, outputs and outcomes; evidence of the links between outputs 
and outcomes; and a project specific monitoring and evaluation plan. 

3) Implements a long term monitoring, evaluation and reporting framework to demonstrate 
effectiveness and efficiency and ensure ongoing appropriateness.  

Challenges encountered in undertaking this review stem from the absence of a systematic and 
comprehensive monitoring, evaluation and reporting (MER) framework that tracks outputs, outcomes 
and effectiveness over time. Adoption of such a framework will help better demonstrate the 
achievements and benefits of investment, and also enable opportunities for learning and refinement of 
activities and objectives. The monitoring and evaluation framework in Part C of this report provides an 
overarching approach that could be adopted to guide future effort in MER. It requires further tailoring 
to the future investment priorities. Aither strongly agrees with VAGO’s recommendation 3 in this 
regard and note that this evaluation helps meet the Department’s commitments to addressing the 
issues raised by VAGO. 

4) Improves internal accountability and transparency for the management of the EC through 
annual public reporting. 

Aither agrees with VAGO’s recommendation 4 that “the Department enhances public reporting of the 
Environmental Contribution Levy in annual reports and other mechanisms. This should clearly 
describe the purpose, benefits and achievements of the Environmental Contribution Levy and its 
funded projects and/or initiatives.” However, we note that this recommendation is reliant on the full 
implementation of recommendation 3. It is also our view that enhanced transparency to external 
stakeholders will only be achieved through clear internal accountability for projects, investment 
themes and MER for the overall EC. Without clear internal accountability and sanctions for 
inadequate performance (e.g. funding constraints to specific areas that inadequately report on outputs 
and outcomes) then it is likely that the challenges in assessing outputs, outcomes and cost-
effectiveness will continue, to the detriment of the Department and the Victorian community.  
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Part B: Evaluation by investment category 
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8. Water planning 

8.1. Overview 

From 2004-05 to 2013-14, $32.1 million of EC funding was invested in water planning. $29 million of 
the total investment was closely linked to the implementation of OWOF 2004. This involved significant 
planning, research, and legislative and institutional change. In addition to initiatives directly related to 
OWOF 2004, EC assisted with Victoria’s input to the development of the Basin Plan and the 
development of a proposed new Victorian Water Act. 

Investments in research regarding the management of risks to water availability arising from climate 
change and land use change informed the development of the regional Sustainable Water Strategies 
(SWSs). The SWSs set out long-term plans to secure the water future of the Western, Northern, 
Gippsland and Central regions, and are arguably the most significant of the outputs of EC 
investments in water planning. EC funding was also directed towards supporting a number of 
legislative and institutional changes outlined in OWOF 2004. These changes reinforced and 
complemented the long-term water resource planning initiatives. 

Water planning investments contributed to a wide range of state government policies and a number of 
important national initiatives, particularly the National Water Initiative (NWI). The water planning 
investments mean that in a future scenario similar to the Millennium Drought, there will be significantly 
less need to resort to emergency response measures if supply and demand returns to what was 
experienced during this time. Victoria’s water sector is now on a strong footing to manage any future 
changes or risks to water availability in the future. An overview of the activities, outputs and outcomes 
of water planning investment during 2003-04 and 2013-14 is shown Figure 13. 

 
Source: Aither 2015 

Figure 13 Overview of water planning activities, outputs and outcomes 
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8.2. Problem statement 

By 2006-07, the enduring drought had resulted in the following impacts on water resources and their 
management: 

• The southern part of Victoria experienced rainfall of 40% to 60% of the long-term average while in 
the northern part of the state rainfall was 20% to 40% of the average 

• Of Victoria’s 29 river basins, 15 experienced inflows of less than 20% of the long-term average. 
Overall, the State’s inflows were 26% of the long-term average 

• 457 towns were on water restrictions on 30 June 2007 with 214 towns on Stage 4 restrictions 

• Water was carted to 23 towns as an emergency water supply measure 

• The final allocation for High Reliability Water Shares in the Goulburn system was 29%, 0% in the 
Loddon and Campaspe systems and 10% in the Werribee and Bacchus Marsh systems 

• There were 217 unregulated systems on restrictions with irrigation bans on the majority of 
systems  

• The Minister for Water used his powers under the Water Act to qualify rights to water on 28 
occasions  

• Groundwater was used for emergency supplies in 11 water systems across Victoria. 

These water shortages resulted in a range of economic, social and environmental impacts across 
Victoria and highlighted the need for better water resource planning, over a range of timescales, to 
meet the challenges of growing demand for water in the face of increasing climatic uncertainty.   

8.3. Overview of investment 

Water planning initiatives were largely focused on collaborative research programs focusing on 
improving the understanding and predictability of key climate parameters over a range of time scales. 
This research ultimately informed the development of the regional strategies that were developed in 
order to identify and manage risks to water availability, and identify opportunities to improve water 
security. The SWSs also established priorities for water infrastructure investment, the re-allocation of 
water and enhancements to supply systems. The legislative and institutional reforms, many of which 
occurred during the first tranche of the EC, supported the ability of regions to plan for future scenarios 
of reduced water availability. A summary of EC funding provided for the delivery of water planning 
initiatives between 2004-05 and 2013-14 is provided in Table 34. A total of $32.1 million in EC funds 
can be attributed to four key areas of investment: 

• SWSs - $10.7 million 

• Institutional and legislative change - $6.4 million 

• Research – managing future risks - $6.6 million 

• Other - $8.4 million. 
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Table 34 Inputs into water planning initiatives between 2004-05 and 2013-14 

Initiative 

Tranche 1 

($ million) 

2004-05 –  
2007-08 

Tranche 2 

($ million) 

2008-09 –  
2011-12 

Tranche 3 

($ million) 

2012-13 –  
2013-14 

Sustainable Water Strategies 5.4 5  

Urban water regulatory reform 3   

Water plan communication 2.5   

Legislation program 2.5   

Managing future risks to the total water 
supply 

2.1   

Institutional mergers 1   

Catchment land use 0.4   

Regional water management capability  2.7  

Manage water risks  2.6  

Water policy administration  0.3  

Water Law Review   2.5 

Managing risks to water availability   1.5 

Coordination of Murray-Darling Basin 
Plan activities 

  0.7 

Total 16.9 10.6 4.7 
 

Source: DELWP 2015. 

8.4. Alignment of EC investments with other initiatives 

 Alignment with national water policy 8.4.1.

Initiatives in the water planning theme contributed directly to one of the core objectives of the NWI 
which required “transparent, statutory-based water planning” (clause 23, 2004).  

With regards to water planning, the NWI stipulated that in order to settle trade-offs between 
competing outcomes for water systems, judgments must be “informed by best available science, 
socio-economic analysis and community input” (clause 36, 2004). The research initiatives within this 
category support this requirement by enhancing the understanding of risks to water resources from 
climate variability, changes in total water supply and land use change. 

The SWSs met the requirements of clause 39 and Schedule E of the NWI Agreement which specified 
the characteristics and components of the water plans. 

In addition, the introduction of 15-year resource assessments in the Water (Resource Management) 
Bill as part of the legislation program met half of the requirements of clause 40 of the NWI which 
required States and Territories to: 
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• Monitor the performance of water plan objectives, outcomes and water management 
arrangements 

• Factor in knowledge improvements as provided for in the plans  

• Provide regular public reports. The reporting will be designed to help water users and 
governments to manage risk, and be timed to give early indications of possible changes to the 
consumptive pool. 

The Completion of water resource assessments by the end of 2021 will meet the remainder of the 
requirements of clause 40. 

The Coordination of Murray-Darling Basin Plan Activities initiative assisted in obtaining Victoria’s 
support for the development and implementation of the Murray-Darling Basin Plan. The Water Law 
Review initiative was designed to contribute towards Victoria’s ability to implement elements of the 
Basin Plan. 

 Alignment with Victorian water reform agenda 8.4.2.

OWOF 2004 included the following actions relating to water planning which were implemented 
through the use of EC funding: 

• Action 2.2 – The Government will amend legislation to establish Environmental Water Reserves 
to set aside a share of water in rivers and aquifers across the State for the environment 

• Action 2.11 – The Government will develop five regional Sustainable Water Strategies to plan for 
secure and affordable water supplies and healthy rivers and aquifers across the State 

• Action 2.12 – The Government will amend legislation to require that an expert assessment of the 
State’s water resources be made at 15 year intervals 

• Action 2.19 – The Government will: 

- Participate in a three-year collaborative research program with key national climate 
researchers, to better understand the risk of climate variability and climate change for Victoria 

- Use the outputs of the collaborative research program to develop triggers for determining if 
the resource base has changed in response to long-term climate change 

• Action 2.20 – The Government will: 

- Undertake a state-wide assessment to identify high, medium or low hydrological impact zones 
for new plantation developments 

- Develop appropriate tools, for example planning provisions, incentives and pricing systems, in 
consultation with stakeholders to account for the impact of new plantations on water 
resources, water salinity, greenhouse and other environmental benefits and costs of 
plantations 

- Apply existing planning arrangements until the new arrangements are in place 

• Action 4.1 – The Government will develop legislation to enable unbundling of water entitlements 
into their main components. A limit will be placed on the total volume of water that can be held by 
non-water users in each supply system equal to 10 per cent of the system’s entitlement 

• Action 4.8 – The Government will require authorities to use the following process for reconfiguring 
water supply (or drainage) systems. The Government will amend legislation to enable lifting of 
supply obligations accordingly 
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• Action 5.9 – The Government, in partnership with the Commonwealth and other State and 
Territory Governments, is developing national mandatory water efficiency labelling for appliances, 
fixtures and fittings. Victoria proposes to introduce legislation to implement the national scheme 
by autumn 2005 

• Action 5.10 – The Government will introduce mandatory water efficient plumbing measures such 
as water conserving shower roses and taps (AAA equivalent) for all new houses and other 
buildings and for new fittings within existing buildings from 1 July 2004 

• Action 7.2 – The Government will: 

- Introduce legislation to recognise the role of storage manager as an important water sector 
management function and to set out a common set of roles and responsibilities, including 
recognition of the non-consumptive values of storages and processes for decommissioning 
dams 

- Where appropriate, require storage managers to prepare management strategies to address 
recreational uses in consultation with local government, local communities and other affected 
parties. The strategies will require approval by the Minister for Water 

- Review, after three years, whether there have been improvements in the management of 
storages for multiple benefits and decide whether further changes in management 
arrangements are required 

• Action 7.7 – On 1 July 2004, the following authorities will merge Wimmera-Mallee Water and 
Grampians Water and Sunraysia Water and Lower Murray Water 

• Action 7.11 – The Government will strengthen governance arrangements for CMAs by: 

- Establishing CMAs under one Act 

- Developing formal Statements of Obligations for CMAs, as for water authorities, to clarify their 
accountabilities 

- Improving performance monitoring and evaluation 

- Changing the structure of CMA Boards. 

8.5. Alignment of investment with objectives of the EC 

 Promoting the sustainable management of water 8.5.1.

Planning initiatives (i.e. research and the development of SWSs) promote the sustainable 
management of water by improving understanding of the impacts of climate change and land use 
change on future water availability, developing water resource availability scenarios and initiating a 
range of actions to help the water sector adapt to a drier future. 

In addition, the institutional, legal and regulatory reforms have provided the necessary organisational, 
legal, and operational environment to ensure that the management of water can occur more 
effectively and sustainably.   

 Addressing adverse water-related environmental impacts 8.5.2.

The initiatives under the institutional and legislative reform category align with the EC objective of 
addressing adverse water-related environmental impacts as they: 
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• Passed legislative change such as those that established EWRs, 15-year water resource reviews 
and broadening  of the role of CMAs 

• Documented environmental water recovery targets for Victorian rivers 

• Facilitated Victoria’s support for the Basin Plan and its associated SDLs. 

8.6. Description of projects and outputs delivered 

 Planning 8.6.1.

SWSs were developed as a response to threats to the supply and quality of water for cities and 
towns, industry, rivers and aquifers by implementing long term planning to ensure Victoria’s water 
security. It was recognised that there was a need to address the: 

• Legacy of over-allocation 

• Lack of safeguards to avoid future over-allocation of water 

• Lack of clear protection and responsibility for environmental allocations 

• Lack of effective management of emerging risks to future inflows and river health 

• Fact that the system does not cover all water resources, such as recycled water and stormwater, 
leading to the sub-optimal management of the total resource. 

A total of 4 SWSs were completed as part of this initiative. These included Central (October 2006), 
Northern (November 2009), Western (November 2011) and Gippsland (November 2011). The 
strategies provided 10-year regionally based plans for providing cost effective and secure water 
supplies in Victoria. They provided for medium to long term plans as part of the spectrum of water 
planning processes in Victoria (refer to Figure 18 below). 

In all, the strategies contained 295 actions to be implemented across Victoria’s water sector. Many of 
the actions have been completed, are ongoing or have been incorporated into more recent policy and 
planning processes. There has been no recent formal audit of the status actions across all SWSs. 
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Source: DELWP. 

Figure 14 Victorian water planning instruments and processes 

 Institutional and legislative change 8.6.2.

Institutional mergers 

EC funding under this initiative was directed towards supporting the implementation of a component 
of institutional changes outlined in the OWOF 2004 policy document. Somewhat inefficient and 
ineffective operation of regional urban water authorities and rural water authorities required that 
merging of water corporations to improve service delivery to customers and in some cases to facilitate 
the delivery of major infrastructure projects. This initiative led to the creation of two larger and more 
efficient water authorities, namely Lower Murray Water and GWMW. 

Legislation program 

This initiative supported some of the legislative changes outlined in OWOF 2004. Funding allowed for 
the introduction of important changes to Victoria’s water legislation including: 

• Environmental Contribution Levy 

• EWR 

• Long-term water resource assessments 

• Broadening/improving CMA role 

• Reconfiguration of powers 

• Storage Manager role 

• Water corporation role in recycled water 

• Unbundling (including D&S trade) 

• Water use efficiency labelling of appliances. 

15-YEAR
Long-term water resource assessment

Identify a permanent reduction in availability and appropriate response.   
Could include permanent changes to entitlements.

10-YEAR
Regional sustainable water strategies

Identify risks to water quantity/quality over next 50 years and 
appropriate response. Includes urban use, rural use and environment.

Long term / 
Strategic / 
Consultative

Short term / 
Responsive / 
Unilateral

5-YEAR
Water supply-demand strategies

Assess urban supply/demand over 50 years.       
Address shortfalls.

Regional river health strategies
Establish objectives for rivers.                                

Set priorities to achieve these objectives.

1-YEAR
Drought response plans

Seasonal allocation / reserve policy
Environmental watering plans

Local management rules

Annual restrictions/bans and allocations.              
Priorities for supply.
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Urban water regulatory reform 

Urban water regulatory reform was required to implement the broad policy reforms identified in OWOF 
2004. Reform in this area was required to improve the provision of safe, secure and reliable urban 
water supplies and reliable sewerage services to the majority of Victorians who live in towns and 
cities. 

 Research 8.6.3.

The initiatives in this category have contributed to the improvement of science, information and 
modelling in order to enhance the understanding of risks to water resources from climate variability, 
changes in total water supply and land use change. 

Uncertainty about the risk of climate variability and land use change (especially additional forestry 
plantations) on water availability required updated information on water supply and demand in the 
short, medium and long term so that it could inform the implementation of planning programs 
(including potentially billions of dollars of investment in infrastructure and the health of waterways 
across Victoria). 

Catchment land use 

This initiative sought to develop a coherent and equitable response to the issue of land use change 
and water. The project aimed to develop a framework that classifies regions according to their 
appropriateness for the development of interception activities. 

Hydrologic impact zone matrices were developed for surface water and groundwater that quantified 
the level of risk associated with land use change based on the existing level of hydrological stress and 
anticipated change in evapotranspiration from the change in land use. 

Managing future risks to total water supply – the South Eastern Climate Initiative (SEACI) 

This was a collaborative climate research program. It had three key research themes which were 
aimed at improving the understanding and predictability of key climate parameters for south-eastern 
Australia over a range of time scales. 

Phase 1 of the research initiative resulted in the following key findings and achievements: 

• Substantial progress was made in documenting changes in climate in south-eastern Australia and 
identifying the large-scale circulations that significantly influence the natural variability (seasonal 
and inter-annual) of the climate of south-eastern Australia 

• It was found that the decline in rainfall in south-eastern Australia during the Millennium Drought 
was unusual in terms of its geographical extent, its severity and duration, the absence of any 
intervening wet years, and the fact that the rainfall decline occurred predominantly in autumn and 
early winter. This decline resulted in a larger than expected decline in streamflow 

• Climate change projections indicated an increasing risk of below average rainfall for south-
eastern Australia, particularly in southern parts of the region 

• The initiative resulted in statistical and dynamical approaches to seasonal climate and streamflow 
forecasting 

• Research also acknowledged, however, that it was not possible to quantify the relative roles of 
natural variability and climate change in the drought, and that natural variability, in particular as 
influenced by the state of the three oceans surrounding the continent, would continue to play a 
key role. 
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Research in phase 2 of the program contributed to a better understanding of the Millennium Drought 
and of the factors that influence variability and climate trends in south-eastern Australia. It provided 
updated projections of climate and stream flow for south-eastern Australia for one and two degrees 
Celsius of global warming. This research program led to improved seasonal forecasts of both rainfall 
and streamflow across south-eastern Australia. 

All results of the initiative have been communicated to the international scientific community through 
peer-reviewed articles in high-impact journals and through presentations at international conferences 
and workshops. 

Manage water risks – ‘Harvesting in water catchments’ 

This initiative supported Victoria’s participation in a collaborative research program with key national 
climate change researches to improve understanding and predictability of key climate parameters and 
their impact on water resources. It also addressed impacts of land use change on water resources. 

Part 1 of the program established models to estimate water yields for the Thomson, Tarago, Bunyip 
and parts of the Yarra tributaries and catchments. Estimates of water yield over time were generated 
for each catchment and for different sites which vary by topography, vegetation, age of the forested 
area and rainfall. 

Part 2 of the program resulted in quantifying the impact of bushfires and climate change on water 
yield and the impact of forest management regimes on water and timber yield. 

The research program concluded that climate change has the greatest potential for impact on water 
yield in Melbourne catchments in comparison to either bushfire or timber harvesting. 

Managing risks to water availability 

This initiative aimed to deliver an improved state-wide understanding of the risks to water availability 
over time a range of timescales arising from climate variability and land use change. The initiative 
delivers the Victorian Climate Initiative which was managed in partnership with the Bureau of 
Meteorology and the CSIRO. This initiative led to an improved understanding of: 

• Water availability on seasonal to inter-annual time scales to inform urban drought response 
planning and rural seasonal allocation decisions 

• The climate system and its representation in models to improve assessment of risks to water 
resources from changes in climate over the medium to long term. 

 Other 8.6.4.

These initiatives responded to inadequate regional capability to deliver major OWOF 2004 projects, 
inadequate dedicated resources to respond to the Basin Plan, communication of OWOF: The Next 
Stage, and the development of a new Victorian Water Act. 

Water plan communication 

This initiative supported processes the focused on effectively and appropriately communicating 
OWOF: The Next Stage (2007). This was important given the significant investment in infrastructure 
projects (i.e. the VDP, and the Food Bowl Modernisation and Sugarloaf Pipeline projects). 
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Regional water management capability 

This initiative delivered important regional “on the ground” capability for the Office of Water to assist in 
regional project delivery, community and stakeholder engagement, issue resolution, provision of 
intelligence and advice, and stakeholder relationship development and maintenance in five key areas: 

1. Water infrastructure and water savings projects 

2. Water resource planning, strategy, and policy 

3. Environmental water reserve and river health 

4. Emergency response related to water 

5. Strategic regional engagement. 

Coordination of the Murray-Darling Basin Plan activities 

Staff employed under this initiative became members of the Basin Plan Strategic Oversight Group – a 
small group within the Department who focused on working on the Basin Plan – or the Technical 
Working Group. Facilitating the engagement of Department staff with these groups was critical as the 
Basin Plan activities had the potential to impose considerable obligations on the Victorian water 
sector. 

Staff planned, formed and managed the: 

• Minister for Water’s Basin Plan Advisory Group which had members from a range of sectors 
including: environment, tourism, indigenous communities, irrigators, agricultural industry peak 
groups, local government and general community 

• Basin Plan Regional Working Group with representatives being the Chief Executive Officers of 
CMAs and Managing Directors of water corporations in northern Victoria. 

They also tracked and reporting to the Deputy Secretary Water and Minister for Water on Victoria’s 
progress with water recovery and potential shortfall for a range of SDLs and developed technical 
material for, and provided advice on, various Basin Plan chapters. 

Outputs included: 

• The first draft of the SDL Adjustment Mechanism that was incorporated into the Basin Plan 
(Chapter 7). This emphasised the importance of investments in environmental works 

• Regular updates on progress with Victoria’s water recovery program 

• A short paper that drew heavily on Victoria’s water recovery progress, that determined the volume 
of the SDL that would limit further social, economic impacts of water recovery in northern Victoria 

• Input into Victoria’s submission to the Draft Basin Plan 

• Input into the final version of the Basin Plan (Chapter 9). 

In addition, this initiative contributed to the implementation of Northern Region SWS Actions 3.1 
(Setting limits on diversions in the Basin Plan) and 3.2 (Integrated investment in environmental works 
and measures). 
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Water law review 

The water law review initiative developed a new Victorian Water Bill which was introduced into 
Parliament. The review was designed to contribute to the implementation of the then Coalition 
Government’s water reform agenda, including Living Victoria, Living Melbourne policy and key actions 
from the regional SWS. It worked to simplify and streamline the existing Act which had grown from 
around 250 to 800 pages in length. The Bill, however, failed to be passed into law before the 
November 2014 State election. 

8.7. Contribution to outcomes – impact and legacy 

EC investments into water planning have facilitated the development of an improved and more 
reliable information base, structural reforms, and legislative updates and improved planning 
frameworks. As a direct result, water planning has resulted in Victoria’s water sector adapting to a 
new water supply-demand baseline where there will be significantly less need to resort to emergency 
response measures if supply and demand returns to what was experienced during the drought. Risk 
is significantly reduced, investment decisions are sounder and the water sector is operating more 
effectively and efficiently and is therefore on a strong footing to manage future water resources more 
sustainably. 

 

Source: Aither 2015. 

Figure 15 Reducing the risk to water supply as a result of planning initiatives in Victoria 
between 2004-05-2013-14 

 Planning 8.7.1.

As long-term planning documents it is not possible to quantify the dollar value of strategies. The 
significance of the strategies is improvements to Victoria’s water policy and management framework. 
The strategies address: 

• How to promote the sustainable management of all sources of water including surface water, 
groundwater, stormwater, desalinated water 
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• Managing risks to future threats to water resources 

• Safe and reliable drinking water 

• Sharing water resources in stressed systems and the competing demands of all users of water 
(including the agriculture, environment, people in towns and cities, industry (manufacturing and 
mining) and recreation and tourism) 

• The environmental, social and economic values of waterways across Victoria 

• Managing the impacts of irrigated agriculture 

A 2008 VAGO report found that the Central Region SWS contained: 

• Well-formulated targets and plans to increase water conservation and recycling 

• Specific commitments to short-term and smaller scale projects to augment the water supply 

• Actions to investigate larger water augmentation options for the medium-term 

• Commitments to safeguard and then increase environmental flows on the region’s major rivers 
(VAGO 2008). 

They also commented that the strategy’s approach to governance was similar to that used for OWOF 
2004. It was clear that: 

• The Department engaged in a wide range of stakeholders in moving between the draft and final 
strategy document 

• The Department made use of an independent panel to involve relevant expertise in the selection 
of projects 

• An inter-departmental committee made sure there was cross departmental engagement during 
the planning process 

• The stakeholders we consulted were positive about the planning processes used to determine the 
strategy. 

The other three strategies followed similar processes to those used in the development of the Central 
Region SWS. 

The Independent Panel, appointed under Section 22F of the Water Act, for the Northern Region SWS 
commented that: 

• The Draft Strategy was correctly based on using an adaptive approach when rainfall and runoff 
outcomes are uncertain. Water resources planning must be a continuous process of review and 
adaptation while establishing a level of certainty to allow the water market to operate efficiently 
and effectively 

• Every effort was made to engage people, interest groups and communities that would be affected 
by the policies, programs and projects proposed in the Final Strategy. 

 Institutional and legislative change 8.7.2.

Together, the implementation of mergers, new legislation and urban reforms has contributed to: 

• Reliable and safe urban water and sewerage services as demanded by customers 

• A high value, low impact irrigation industry supported by robust rural and regional communities 
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• Healthy rivers, aquifers, floodplains, estuaries and catchments capable of delivering a wide range 
of water services 

• Communities that truly appreciate all the services water provides, that are able to make 
considered choices about how those services are delivered 

• Communities that have a stronger ethic of water conservation 

• A water sector with increased efficiency and accountability, delivering diverse water services in an 
innovative way. 

 Research 8.7.3.

The knowledge gained through the SEACI has been used to inform many water resource planning 
and management decisions, e.g. for urban systems, rural, environmental and flood purposes. The 
climate information that came out of SEACI informs much of the planning done in the Victorian water 
sector. Some examples and references where information has been used are (all the documents 
linked below contain direct references to SEACI): 

• One of the most direct uses of the SEACI findings was through the round of water supply & 
demand planning completed in 2012 by regional and urban water corporations. A detailed set of 
guidelines3 were prepared by the Department and were required to be used by urban and 
regional water corporations across Victoria for the development of their Water Supply Demand 
Strategies4. These strategies then formed the basis of their investment decisions in infrastructure 
or other supply/demand options  

• these SWSs were developed under Division 1B of the Victorian Water Act, and identify threats to 
water availability and formulated policies and actions to help water users, water corporations and 
catchment management authorities manage and respond to the identified threats. Outcomes from 
the SEACI research formed an important source of climate information (including for climate 
scenarios) that assisted with decision making regarding policies and actions. One example of an 
action from the SWS with relevance to climate and this research is the carryover policy in 
northern Victoria  

• Climate scenario information is also used by rural water corporations in various ways. An example 
from SRW is their Western Irrigation Futures (WIF) project5, which seeks to develop robust 
options for the future of the Werribee and Bacchus Marsh irrigation districts  

• Climate information from SEACI helped inform responses to flood risk and response. For 
example, the 2012 Victorian Parliamentary (Environment and Natural Resources Committee) 
Inquiry that considered flood mitigation infrastructure in Victoria6 was particularly interested in the 
information SEACI was able to provide about the future likelihood and size of flooding in Victoria7  

                                                      

3 The guidelines are available here:  http://www.depi.vic.gov.au/__data/assets/pdf_file/0005/177017/Water-Supply-
Demand-Strategy-Guidelines.pdf) 

4 An example Water Supply Demand Strategy is:  (http://newater.com.au/about-us/all-publications/water-supply-
demand-strategies/images/North_East_Water_WSDS_2012_-_FINAL.pdf) 

5  SRW Western Irrigation Futures options paper:  
http://www.srw.com.au/files/General_publications/SRW_WIF_Options_Paper.pdf 

6 Report from inquiry: 
http://www.parliament.vic.gov.au/images/stories/FLOOD/FINAL_Flood_WEB_22_August_2012.pdf 

7 http://www.parliament.vic.gov.au/images/stories/FLOOD/103_Department_of_Sustainability_and_Environment.pdf  



 
AITHER | report  113 
Environmental Contribution Evaluation 
 

• CMAs also use climate information to inform their planning and management8. The CMA 
waterway strategies are a key planning document for river, estuary and wetland management, 
and guide investment.  

The work done in the land use change projects underpinned the decision in the Gippsland (Action 
3.10) and Western (Action 5.3) SWSs to amend the Water Act so that intensive management areas 
can be declared to control water intensive land use changes in these areas, i.e. plantation forestry. 
The changes were incorporated into the Water Bill which failed to pass into law before the November 
2014 election. 

 Other 8.7.4.

Personnel supported through the Regional Water Management Capability initiative played an 
important role in the delivery of: 

• Lake Mokoan Future Land Use Strategy (Decommissioning Lake Mokoan) 

• NVIRP (Stage 1) 

• The Murray-Darling Basin Plan 

• Country Towns Water Supply & Sewerage Program 

• Small Towns Water Quality Fund 

• Securing Priority Riparian Areas 

• Sugarloaf Pipeline 

• Sunraysia Modernisation Project  

• Melbourne Geelong Interconnector 

• Wimmera Mallee Pipeline (channel decommissioning). 

The Coordination of Murray-Darling Basin Plan Activities initiative made a significant contribution to: 

• Victoria’s agreement to the Basin Plan largely supported by a range of Victorian Stakeholders 

• Victoria’s input to the Basin Plan being technically sound and defensible 

• Victoria’s final water recovery target striking the balance between the need for additional 
environmental flows and impact on regional communities 

• Commonwealth investment, transferred from RtB in the MDB purchase fund, for environmental 
works and measures. 

No outcomes were delivered by the Water Law Review as the new Bill failed to pass through 
Parliament. However, much of the policy work carried out as part of the preparations of the bill may 
help to inform future policy responses and reform initiatives. 

                                                      

8 http://www.ghcma.vic.gov.au/master-nav/publications/plans/glenelg-hopkins-waterway-strategy/  
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8.8. Ongoing need 

 Planning 8.8.1.

There is an ongoing need for funding development and implementation of SWSs as a result of:  

• The need to maintain affordable secure water supplies for consumptive users, the environment 
and other uses, e.g. recreational 

• The need for a clear agenda for water policy and legislation over the medium to long term 

• A legislative requirement to renew the Sustainable Water Strategies after 10 years (clause 22I of 
the Water Act). 

 Institutional and legislative change 8.8.2.

There is no ongoing need for further investment as the existing reforms have been implemented. 
However, when the Government sets a new reform agenda it is likely that there will be a need for 
funding for implementation.  

 Research 8.8.3.

Despite the advances that have been made in this area, our climate future remains uncertain in the 
short (1-5 years), medium (5-20 years) and longer term (several decades). A particular challenge is 
linking natural variability with longer term trends associated with global warming. 

While some general trends are relatively clear, and while climate science continues to advance, major 
uncertainties remain, including those relating to: 

• Future emission scenarios 

• The sensitivity, and therefore the response, of the global climate system to these emission 
scenarios 

• How changes in the global climate system will manifest at the regional and local level 

• How changes in population and economic growth projections may interact with an impact water 
availability. 

Ongoing funding is required to support continuing scientific investigations and incorporation of their 
findings into water planning and management. 

 Other  8.8.4.

There is a need for ongoing funding relating to ongoing planning associated with the Basin Plan and 
the development and implementation of a new legislative reform agenda in place of the unsuccessful 
Water Bill. 
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9. Irrigation modernisation and water 
recovery 

9.1. Overview 

From 2004-05 to 2013-14, a total of $130.396 million was invested in irrigation modernisation and 
water recovery projects. EC funding went directly to investments in modernising irrigation distribution 
systems, and developing the processes and methods to account for water recovery through 
infrastructure. The investments to modernise irrigation distribution infrastructure were intended to 
ensure that environmental objectives were met without reducing the volume of water available within 
the consumptive pool through the buyback of entitlements, and help the irrigation sector adjust to 
reduced water availability.  

A significant proportion of the investment in water recovery was associated with Victoria’s 
commitment to The Living Murray First Step Initiative (TLM). Additional investments were made in the 
Shepparton Irrigation Area Modernisation project and the EC also made a relatively small contribution 
to Stage 1 of the Food Bowl Modernisation project (now called the G-MW Connections project).  

These investments were aligned with government policy at both a state and federal level. The water 
recovery elements of the investments are closely aligned with the EC legislative objectives, with water 
recovery contributing to addressing the environmental impacts of water use. The modernisation 
initiatives have also resulted in improvements to public irrigation infrastructure, which should enhance 
the level of service delivery to irrigation customers. The result of this investment is intended to be a 
more efficient and resilient irrigation sector, and water recovered for environmental and other use. 
Without this investment, water entitlements for environmental use would need to have been 
purchased by governments or removed from the consumptive pool through other means. This policy 
approach intended to avoid potentially significant effects on the irrigation sector and regional 
communities more broadly.  

As shown in Figure 16 the investments resulted in the recovery of water for the environment, which 
led to the achievement of the ultimate outcome of flow-related ecological benefits (see section 11.6).  
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Note: The ultimate outcomes of environmental water recovery are considered in section 10 which deals with the use of 

environmental water  

Source: Aither 2015 

Figure 16 Overview of irrigation modernisation and water recovery activities, outputs and 
outcomes 

9.2. Problem statement 

Irrigation accounts for more than 75 per cent of total water used in Victoria (DSE 2004). The impact, 
therefore, of irrigated agriculture on water sources was significant, particularly at a time of record low 
water levels and highly stressed river systems prior to the commencement of irrigation modernisation 
and water recovery in the early 2000’s. Victoria’s irrigation distribution infrastructure was also labour 
intensive and nearing the end of its economic life. Aged and leaky infrastructure was contributing to 
water losses which were, at the time, extensive. For example, northern Victoria alone was losing on 
average “around 770,000 megalitres, or 25 per cent, of the water diverted for irrigation out of the 
Murray and Goulburn systems due to leakage, seepage, evaporation, and in some cases degraded 
infrastructure” (DSE 2004). 

By mid-2003, forty-eight of fifty-nine municipalities in Victoria had been officially declared as being in 
drought (Lu et al. 2004). The severity and extent of the drought led to personal hardship and 
economic disruption across much of regional Victoria. These pressures were felt particularly by the 
irrigation sector – the predominant user of water in Victoria – which was struggling to remain 
competitive in a global environment. 

Competing with the irrigation sector’s demands on stretched water sources, were changing 
community expectations about the need to recover water for the environment. There was a number of 
high profile, high priority rivers across the state that had suffered serious environmental degradation 
due to over-extraction and diversions. For instance, the amount of water extracted from the River 
Murray for irrigation and other consumptive uses increased at a constant rate throughout the twentieth 
century, while the level of diversions increased rapidly, almost tripling in the second half of the 
twentieth century alone (MDBA 2011). 
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By 2003, there was compelling evidence that although the River Murray was able to withstand and 
recover from varying harsh climatic conditions, the extent and severity of the drought and the 
historical river regulation and diversions needed to be actively reversed to address the serious 
ecological decline of one of the state’s most important waterways (MDBA 2011). In November 2003, 
TLM was established over concerns in response to the declining health of the River Murray system. 

Investments to reduce losses in the irrigation system were intended to recover water for the 
environment, without reducing the water available for irrigated agricultural production. Such 
investments were considered by government to be less disruptive to irrigation communities compared 
to relying on the buyback of entitlements to meet environmental water recovery obligations. This was 
the Victorian Government’s primary rationale for the investment in irrigation modernisation, which also 
addressed the legacy issue of leaky assets. 

9.3. Overview of EC investments 

This category of investment includes initiatives to recover water for the environment and improve the 
water efficiency, productivity and sustainability of the state’s irrigation sector. 

A summary of EC funding for the delivery of irrigation and water recovery initiatives between 2004-05 
and 2013-14 is provided in Table 35. As shown, the EC has contributed a total of $130.4 million to 
irrigation modernisation and water recovery.  

Table 35 Inputs into irrigation modernisation and water recovery initiatives between 2004-05 
and 2013-14 

Initiative 

Tranche 1 

($ million) 
2004-05 – 2007-08 

Tranche 2 

($ million) 

2008-09 – 2011-12 

Tranche 3 

($ million) 

2012-13 – 2013-14 

TLM investments1 27.6 58.6  

Shepparton Irrigation Area 
Modernisation 

 25.9  

Food Bowl Modernisation Project  14.9  

Modernising the Macalister 
Irrigation District 

  3.2 

Improving integrity of water savings 
assessment and management 

  0.4 

Goulburn Murray Water (G-MW) 
Connections project management 

  0.1 

Total 27.6 99.4 3.7 
 

Source: DELWP 2015. 

Note: (1) TLM investments here exclude additional EC investment in unbundling which was part of TLM and is included as 
one of the initiatives in the water entitlements and market section. This brings total TLM investment to $94 million. 

 

Within Victoria, TLM predominantly invested in the Goulburn-Murray Water Recovery Package 
(GMWRP) which was a suite of initiatives that was approved by the MDBMC as contributing to 
Victoria’s component of TLM commitment to recover 500 GL of water for the environment. In the 
second funding tranche, additional funding was also provided to GMW for delivery of the SIAMP and 
Stage 1 of the Food Bowl Modernisation Project. Similarly, tranche 3 EC funding for the MID 
modernisation was provided to SRW, based on a co-funding investment model. 
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9.4. Alignment of EC investments with policy and EC objectives 

 Alignment with national water policy 9.4.1.

The EC investment aligns closely to the intergovernmental agreement on TLM, which was established 
in 2003 to help improve the health of the River Murray. TLM focused on: 

• Recovering water for the environment 

• Delivering a package of infrastructure works to increase the environmental benefits gained from 
using this water 

• Delivering environmental water to improve the health of six icon sites 

• Involve Traditional Owners in planning and managing the icon sites. 

As discussed, this category of investment was focused heavily on initiatives that helped demonstrate 
the integrity of water savings from irrigation upgrades, aligning closely with the core objectives of 
TLM. 

In 2008, the Australian Government released its $12.9 billion Water for the Future policy addressing 
many of the same issues across the MDB. As part of this plan, the Australian Government would 
invest up to $5.8 billion in rural water projects in order to generate water savings and upgrade 
outdated, leaky irrigation systems in the MDB under the Sustainable Rural Water Use and 
Infrastructure program. The Commonwealth has subsequently invested $1 billion in Stage 2 of the 
GMW Connections Project. More generally, the Australian Government’s policy was aligned with the 
Victorian Government’s policy position to attempt to recover water for the environment through 
investments in water savings projects that maintained production and economic activity in rural areas 
(during the drought) while addressing the legacy of ageing irrigation infrastructure. It was only during 
the peak of the drought and concerns about the environment that the Australian Government moved 
to purchase water access entitlements from irrigators. 

Similarly, the Australian Government committed $20 million in 2004 through the Water Smart 
Australia Program to the latter stages of the MID Channel Automation Project outlined above. The 
investment ran in parallel to funding provided by the Victorian Government as part of the OWOF 2004 
reforms. More recently, the Victorian Government has invested $17 million in a funding agreement for 
further modernisation of the MID. 

 Alignment with Victorian water policy 9.4.2.

OWOF 2004 outlined the issue of inefficient and unsustainable irrigation infrastructure and committed 
to a vision to establish a “high value, low impact irrigation industry supported by robust rural and 
regional communities” (DSE, 2004). One of the core priority programs to be funded by the EC was 
sustainable irrigation practices aimed at safeguarding the resilience, financial viability and continued 
productivity of regional Victoria.  

The document outlined the following intentions relating to irrigation: 

• Expanding irrigator choice and the water market by unbundling water rights (see water markets 
section) 

• Providing additional certainty to irrigators by turning ‘sales’ water into a legally recognised and 
tradeable entitlement 
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• Investing $50 million in upgrading and rationalising distribution infrastructure to improve the 
reliability of the irrigation supply system, and ensure efficient and responsive services 

• Meet commitments to the Snowy and Living Murray projects by decommissioning Lake Mokoan 
amongst other initiatives, in order to improve flows while maintaining irrigators’ reliability for 
supply 

• Investments in new technology for channel automation, beginning with a pilot project near Tatura 
and extending further into the Tatura region and then the Macalister Irrigation District (MID). 

Many of these commitments were funded through TLM via the combined GMWRP. As outlined above, 
the EC made a major contribution to TLM.  

With drought worsening, the release of the Government’s OWOF: The Next Stage in 2007 further 
recognised the future reductions in water availability and the effect this would have on the State’s food 
production region in northern Victoria, particularly the Goulburn-Murray district – the State’s most 
important irrigation region. The Victorian Government invested $1 billion in an initiative to modernise 
Victoria’s Food Bowl irrigation systems in order to capture lost water for irrigators, the environment 
and Melbourne. The Northern Victorian Irrigation Renewal Project (NVIRP), a state-owned entity, was 
established to design, plan and implement Stage 1 of the project. The EC made a small contribution 
to this initiative. 

 Alignment with objectives of the EC 9.4.3.

The investment in water recovery is aligned with the objectives of the EC in promoting the sustainable 
management of water and addressing adverse water-related environmental impacts. 

Promote the sustainable management of water 

The investments in irrigation infrastructure promote efficiency and the effective use of Victoria’s water 
resources, enable better productive outcomes within the known limits of the resource, and promote 
the long-term resilience and security of Victoria’s water systems. The investments enable the 
maintenance of irrigated agricultural production with less total water use through the modernisation of 
existing infrastructure. 

Further, investments in improving the integrity of water savings assessment and management through 
the update and maintenance of the Water Savings Protocol including the Technical Manual will 
promote improved understanding of water systems and inform their effective management in the 
longer term which is consistent with the purpose and intent of the EC.  

Addressing adverse water-related environmental impacts 

To a large degree, the water recovered through the EC investment has been directed toward the 
environment in order to improve the health of regulated rivers. In this regard, they are focused on 
addressing the adverse environmental impacts of water use. The investments in TLM for instance, 
worked towards specific ecological objectives to improve the health of icon sites. Overall, the 
objectives of this program were focused on maintaining healthy aspects of water-related 
environments and to start reversing the decline that was observed at icon sites (MDBA, 2011). These 
investments are consistent with the purpose and intent of the EC as they aimed to recognise the limits 
of our water sources and the environmental cost of water use, and addressing those costs by 
remediating environmental damage related to the legacy of consumptive water use.  
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9.5. Description of projects and outputs delivered 

Inputs under this investment theme have been grouped into initiatives that were either funded through 
TLM or received EC funding directly from the state government. 

 TLM 9.5.1.

Originally, Victoria’s TLM commitment was $115 million: $59 million from EC 1 and 2, and $56 million 
from the Victorian Water Trust (VWT). The $59 million from EC was to be provided over 5 years, with 
$35 million from EC 1 and $24 million from the first year of EC 2. Of the $115 million commitment: 

• $59 million of EC funds would go towards Victoria’s share in the $93 million GMWRP ($43 million) 
and Victoria’s share in the $60 million Lake Mokoan Water Recovery Package ($16 million); and 

• $56 million in VWT funds would contribute to the Goulburn Broken ($36 million) and the Sunraysia 
Project ($20 million). 

During roll-out of water recovery projects, it became evident that not all the VWT funded projects met 
the MDB Intergovernmental Agreement Clause 36 metric for accreditation as they generated 
insufficient volumes (water recovered was to be less than $1,000/megalitre under clause 36). The $35 
million shortfall was sought through the second tranche of the EC.  

Subsequently, total EC investment in TLM was $94 million with $21 million of VWT funds meeting the 
balance. 

Victoria’s final investment in the joint-initiative was $115 million that saw a total of $690.4 million 
invested for the recovery of 477.8 gigalitres (GL) of Long Term Cap Equivalent (LTCE) in the southern 
connected MDB system. Victoria’s investment contributed to the following set of inter-jurisdictional 
projects: 

• The GMWRP  

• The SIAMP 

• South Australia’s Securing Government Held Water for Environmental Use 

• South Australia’s Purchase from Willing Sellers 

• NSW’s Package B 

• NSW’s Market Purchase Measure 

• Victoria’s Lake Mokoan Water Recovery Package. 

These projects generated significant volumes of water. Victoria’s TLM investment was $114.8 million 
of which $94 million came from EC funding and the remaining $20.8 from the VWT.  

Total water recovered for EC contribution to TLM and its market value 

These projects generated significant volumes of water. Victoria’s TLM investment was $114.8 million 
($94 million from EC and $20.8 million from the VWT) and represents 16.6% of total investment. As a 
proportion of the 477.8 GL of recovered water, 79.5 GL can be attributable to Victoria’s investment, 65 
GL of which is attributable to EC expenditure. 

The volume of water recovered from EC expenditure has been determined from the TLM program as 
a whole rather than itemised project return volumes due to Victorian investment in water savings 
projects and purchase programs across three jurisdictions, resulting in different water products. While 
the volume of water recovered by each project does provide the opportunity to obtain an estimate of 
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its current market value, it is difficult to apportion the appropriate amount to Victoria’s EC contribution 
without further details of total project cost (which would need to be obtained from the project 
proponents). As a result, for the purpose of an indicative valuation of the investment, Aither has 
assumed that 1ML of LTCE is equivalent to 1ML of High-Reliability Water Share (HRWS) in the 
Murray system. Based on a conservative estimate of median water market prices over the past 12 
months of $1,500 per ML, the TLM portfolio attributable to the EC is valued at approximately $97.6 
million (i.e. just over the $94 million investment).  

 Other irrigation and water recovery initiatives 9.5.2.

Shepparton Irrigation Area Modernisation Project (SIAMP) 

The SIAMP involved the modernisation of irrigation infrastructure in the Shepparton Irrigation District, 
which was completed in 2010. The SIAMP saw various water savings projects being rolled out in the 
Goulburn region combined and water-savings shared between investor partners (the Victorian 
Government, Water for Rivers and TLM). GMW was responsible for undertaking the project. 

Total funding for the project was $143.6 million: 

• $86.2 million from TLM ($17.33 million funded through tranche 2) 

• $37.5 million from the Victorian Government ($25.9 million was funded through tranche 2) 

• $18.2 million from TLM for the reconfiguration component (which contributed to 25 GL HRWS of 
the GMW Recovery Package – included in the TLM estimates above) 

• $0.4 from GMW 

• $1.3 million in interest. 

Importantly, the EC made an additional direct contribution to the SIAMP of $25.9 million over and 
above the contribution made through the TLM.  

The works completed under the initiative included channel automation and remediation, meter outlet 
upgrades and rationalisation, rationalisation of channels and meters, gravity pipelines, and installation 
and upgrade of radio towers 

Innovations developed during the course of the project resulted in cost savings, both in relation to the 
SIAMP and for future modernisation projects. The project was re-scoped in 2009 in response to 
improved information on channel automation and in order to increase alignment with the national 
metering standards and NVIRP principles. Components that were expected to deliver minimal water 
saving benefits were also removed from the project scope. Further information on the specific outputs 
of the initiative is provided in Table 36. 
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Table 36 Outputs of SIAMP 

Output Value 

Channel rationalisation 45 km 

Regulators automated 544 

Regulators rationalised 163 

Meter outlets upgraded 1,696 

Meter outlets rationalised 326 

Gravity pipelines installed (Katandra pipeline) 27 km 

Radio towers installed 3 

Radio towers upgraded 9 
 

Source: DELWP 2014. 
 

The project provided substantial water savings for the environment and improved the level of service 
to irrigators. The total savings were 86.72 GL and were shared as follows: 

• 2 gigalitres to the VEWH for the Water for Rivers Strategic Measurement commitment 

• 24.9 gigalitres to TLM for commitment to the reconfiguration project 

• 18 gigalitres to the VEWH for the Water for Rivers investment in CG1234 

• 29.3 gigalitres to TLM for investment in the SIAMP. 

The remaining water savings of 12.5 GL (obtained for $37.5 million, including $25.9 million of EC 
funding) were allocated to VEWH for the Victorian Government Investment under the Murray Flora & 
Fauna Environmental Entitlement (1.032 HR and 3.894 LR) and Goulburn Environmental Entitlement 
(7.419 HR and 3.14 LR). Based on the EC contribution to this component of the project (of 69 per 
cent), the value of the water savings at median market prices over the past 12 months is equal to $9.6 
million9. However, it is important to note that the funding arrangements for these projects are complex 
and the overall contribution of the EC funding in supporting this project is difficult to value. This is 
because it is difficult to apportion water savings to a particular funding source as all of the funding was 
combined and then directed towards various water savings projects under the SIAMP.  

The SIAMP provided evidence that these modernisation investments were achievable in delivering 
water savings for the environment, which therefore provided a stronger rationale for the other larger 
modernisation investments. As discussed above in relation to TLM, the investment also delivered on-
farm benefits which enabled irrigators to realise the value of irrigation modernisation for their 
businesses.  

G-MW Connections Project 

The EC contributed to Stage 1 of the Food Bowl Modernisation Project (G-MW Connections Project 
following the integration of NVIRP into G-MW). The initiative delivered irrigation modernisation works 
in the GMID. Prior to this investment, the majority of the region’s existing irrigation infrastructure was 
nearing the end of its economic life. In order to enhance Victoria’s capability in the agricultural sector 
and generate water savings for other competing demands, modernisation of public irrigation 
infrastructure was considered essential. The investment was designed to promote the sustainability of 
agricultural production and economic activity in regional Victoria (RMCG 2014).  

                                                      

9 Median market prices for HRWS and LRWS in the Murray and Goulburn systems for 2014-15 have been retrieved 
from the Victorian Water Register. 
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The Stage 1 works, partially funded by the EC, created the environment which would support the 
implementation of Stage 2 of the project. The EC investment represented a small proportion of the 
total spend, as shown in Table 3. As shownTable 37, total funding for Stage 1 of the project was 
$1.004 billion: $604 million came from the Victorian Government; $100 million from a portion of funds 
associated with the sale of 102 gigalitres of water to be generated from Stage 2; and $300 million 
from Melbourne Water. 

Table 37 Inputs for GMW Connections Project Stage 1 

Funding source Value ($million) 

EC investment $14.5  

State Budget $589.5 

Melbourne Water Corporation $300 

Sale of 102GL of Stage 2 water savings $100 

Total $1,004 
 

Source: pers.comm., DELWP MA 2015. 
 

The Stage 1 works broadly involved: 

• Modernisation of the larger carrier and trunk channels to form the core ‘Backbone’ from which 
connections would be based 

• Replacement or rationalisation of meter outlets 

• The creation of new direct connections to the Backbone for customers currently connected to 
distribution and spur channels 

The modernisation works took place in five of the six main irrigation areas of the GMID, as the 
Shepparton Irrigation Area had been previously modernised under the Shepparton Irrigation Area 
initiative. More detail on the specific outputs of the project is provided in Table 38. 

Table 38 Outputs for Food bowl Modernisation (GMW Connections) Stage 1 project 

Output Value 

Channel rationalisation 438 km 

Channel remediation 142 km 

Meters installed (backbone and connections) 4,510 

Meters rationalised (backbone and connections) 1,775 

Delivery shares transferred to the backbone 1,824 ML per day 

Regulator gates installed 2,821 

Regulator gates rationalised 245 
 

Source: DELWP 2015. 

Note: These represent total outputs for Stage 1 to date. 
 

The works enabled irrigators to be connected to the modernised Backbone infrastructure, rather than 
the smaller spur channels, which result in higher levels of service. At the conclusion of Stage 1 of the 
project, irrigators, the environment and Melbourne will be provided with an equal share of the total 
long-term average water savings generated.  
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Water allocations generated to date from the investments are summarised inTable 39, Table 40 and 
Table 41. In total, this shows that the Stage 1 project has resulted in 367,557 ML10 of cumulative 
water savings to date (i.e. allocations not entitlements), with a current market value of approximately 
$48 million. This estimate of market value is based on an indicative allocation price of $130/ML. As 
the EC contributed to 1.4 per cent of total project investment, the proportion of water savings 
attributable to the EC investment would therefore be 5,300 ML of actual cumulative water recovered 
and allocated to beneficiaries to 2013-14.  

Table 39 Allocations of environmental water for the VEWH under Stage 1 of the Connections 
Project 

Phase 3 Allocation (ML) 

Trading 
Zone 

2008/091 2009/101 2010/11 2011/12 2012/13 2013/14 TOTAL 

Goulburn 
1A 

- - 8,638.0 18,099.3 25,213.0 21,100.0 73,050.3 

Murray 6 - - 461.7 4,465.7 6,966.3 6,743.3 18,637.0 

Murray 7 - 189.6 951.3 4,477.3 7,317.0 7,526.3 20,461.5 

Mitigation Water Allocation (ML) 

Trading 
Zone 

2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 TOTAL 

Goulburn 
1B 

- - 149.0 623.0 969.0 822.0 2,563 

Murray 7 - 93.0 188.0 317.0 727.0 882.0 2,207 
 

1 In 2010, savings achieved 2008-09 (2,648.1 ML) and 2009-10 (24,261.9ML) in the Murray and Goulburn systems were 
allocated to Melbourne in order to assist meeting the Victorian Government’s commitment to provide 75 GL of water 
allocation to Melbourne in 2010. The volume in excess of this commitment was 379.4 ML and was allocated equally between 
the Environment and GMID irrigators (Goulburn and Murray offset account). 

Source: DELWP 2015. 
 

Table 40 Allocations of water for Melbourne under Stage 1 of the Connections Project 

Phase 3 Allocation (ML) 

Trading Zone  2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 TOTAL 

Goulburn 1A 2,460.0 19,801.0 8,638.0 18,099.3 25,213.0 21,100.0 95,311.3 

Murray 6 120.0 3,753.0 461.7 4,465.7 6,966.3 6,743.3 22,510.0 

Murray 7 68.0 328.6 951.3 4,477.3 7,317.0 7,526.3 20,668.5 
 

Source: DELWP 2015. 

                                                      

10 See tables below for total volumes.  
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Table 41 Allocations of water for the irrigation offset account under Stage 1 of the 
Connections Project 

Phase 3 Allocation (ML) 

Trading Zone 2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 TOTAL 

Goulburn 1A - - 8,638.0 18,099.3 25,213.0 21,100.0 73,050.3 

Murray 6 - - 461.7 4,465.7 6,966.3 6,743.3 18,637.0 

Murray 7 - 189.6 951.3 4,477.3 7,317.0 7,526.3 20,461.5 
 

Source: DELWP 2015. 
 

Total water savings generated as a result of Stage 1 of the project are expected to be 225 GL LTCE 
upon completion with savings currently at 147 GL. In proportion to the EC funding contribution, water 
savings in terms of perpetual entitlement directly attributable to the EC at completion of the project are 
expected to equate to 3,249 ML. Assuming this is equal in value to Murray HRWS, then this portfolio 
of water would be worth approximately $4.8 million11.  

GMW Connections Project management 

This EC initiative funded the project management and governance of the G-MW Connections Project 
(formerly the Food Bowl Modernisation/NVIRP), to ensure that the project will be delivered in 
accordance with the Stage 1 and Stage 2 business cases. EC funding contributed towards the cost of 
a project management team within the Department. The Connections team has the following 
responsibilities: 

• Oversee, manage and monitor business performance, reporting and compliance issues for 
Connections 

• Manage contractual obligations 

• Facilitate governance, audits and implement audit and Ombudsman recommendations 

• Resolve policy issues and provide efficiencies in the implementation of the project. 

Macalister Irrigation District (MID) modernisation 

Similar to the other modernisation projects, the initiative to modernise the MID was driven by the 
antiquated nature of the existing irrigation supply system, which provided poor supply service to 
customers and hence constrained the ability for the district to increase food production.  

The MID modernisation was a jointly funded project between the Victorian Government and SRW. 
The EC investment through Tranche 3 constitutes 50 per cent of the total project budget for the first 
phase of the project, with SRW co-contributing $16 million. Irrigators are expected to fund the 
remainder of the project. 

The modernisation works included: 

• Installation of pipelines  

• Further automation of channel regulating structures 

• Construction of a balancing storage 

• Outlet modernisation and rationalisation 

                                                      

11 Based on median entitlement price of $1,500 per ML. 
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• Establishment of end-of-drain wetlands. 

The project is expected to generate approximately 12.3 GL of water savings and increase on-farm 
productivity, regional economic production, and waterway health through nutrient mitigation. Water 
savings will be returned for consumptive use within the irrigation district. Based on 50% investment, 
6.15 GL of water entitlement is attributable to the EC. 

Improving integrity of water savings assessment and management 

The objective of this initiative was to maintain and review the Water Savings Protocol including the 
Technical Manual. EC funding of $436,000 was provided in Tranche 3 to support this initiative. 

The Technical Manual provides guidelines and methodology to estimate the water savings from 
planned irrigation modernisation works; estimate water savings that will accrue each year from 
irrigation modernisation works; and estimate long term average water savings from irrigation 
modernisation projects. As rapid advancements are made in the field of water savings and 
modernisation, the Technical Manual requires regular reviews and updates to improve technical 
assumptions and the accuracy of water savings estimates. 

For the G-MW Connections Program, this EC investment provided for: 

• An audit of 2011-12 water savings 

• An audit of the revised Baseline Water Balance 

• Data reconciliation  

• Technical support for the Water Savings Protocol. 

The audit confirmed water savings estimated were accurate and in line with the Water Savings 
Protocol and verified water purchases carried out for the Connections Project Stage 1. 

9.6. Overall contribution to outcomes – impact and legacy 

Investments in methodological development  

The development of methodologies and systems to improve the assessment of water savings has 
resulted in greater confidence and integrity in water savings management. This investment has 
supported the irrigation modernisation initiatives by improving confidence regarding the water savings 
that may be achieved through investment in infrastructure modernisation works. 

Water recovery 

Water recovery was the primary outcome associated with the investments in this area, in order to 
meet Ministerial commitments regarding environmental water recovery and therefore ensure the 
ultimate outcome of flow-related ecological benefits is achieved. The ultimate value of these water 
savings depends on how the water is used. This can be difficult to determine, particularly in relation to 
water savings provided to the environment. In this regard, the outcomes associated with water 
recovered for the environment are addressed in the section on environmental water planning and 
delivery. 

One way to summarise the outcomes is based on the market value of the water entitlements 
recovered. This is effectively the cost of obtaining these entitlements in the market at today’s market 
prices. As shown in Table 42, EC investment has recovered approximately 75 GL of water 
entitlements with a market value of $112.1 million. 
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Table 42 Summary of water recovered and market value 

Water recovery initiative 
Volume of entitlement 
attributable to EC 

Approximate current market 
value ($m) 

TLM 65,060 ML LTCE $97.6 

SIAMP 5,836 HRWS, 4,858 LRWS $9.6 

GMW Connections Project 
Stage 1 

3,249 ML LTCE $4.9 

MID modernisation 6,150 ML LTCE $9.2 

Total 
Approximately 75,000 ML 
LTCE in northern Victoria 
plus 6,150 ML in the MID 

$121.3 

 

1 Cumulative allocation 
Source: DELWP reports plus Aither analysis from the Victorian Water Register. 

Other beneficial outcomes of modernisation of public irrigation infrastructure 

It is important to note that the Victorian and Australian Governments both actively chose to invest in 
irrigation modernisation projects instead of market purchases based on the other benefits of irrigation 
modernisation to irrigators, and to avoid the potential for adverse social and community outcomes. 
This is reflected in the Victorian Government’s current implementation of the Basin Plan, where 
infrastructure-related water savings are a major component of the state’s contribution. Without these 
modernisation initiatives, the Victorian Government would have needed to rely on additional buyback 
of entitlements to meet its environmental water recovery obligations. This approach would have 
generated significant uncertainty for irrigators and other water market participants and is likely to have 
resulted in a loss of agricultural production due to the effects of entitlement buyback on the volume of 
water remaining in the consumptive pool. Aither has not attempted to quantify these benefits due to 
the difficulties associated in doing so. However, research commissioned by Dairy Australia (2013) has 
highlighted that buyback tenders are associated with reduced regional farm productivity, which in turn 
has been linked to reduced regional economic activity. 

The modernisation initiatives provided irrigation customers with a higher level of service, which should 
engender confidence in on-farm irrigation technology investment to maximise the benefits of the 
public infrastructure investments. The increased reliability of supply as a result of the modernisation 
works is also likely to have improved on-farm agricultural productivity and has helped to maintain 
regional agricultural production in northern Victoria. On-farm investments have been shown to provide 
opportunities for irrigators to produce high-value crops, the potential for double cropping and overall 
productivity improvements (the Department 2013).  

At a wider scale, the investments have resulted in improved irrigation distribution systems which will 
enable these systems to operate under future scenarios of reduced water availability as a result of 
climate change. This has also promoted the viability of the irrigation industry through greater certainty 
for irrigators that supply will continue during periods of low water availability, thereby increasing the 
resilience of the regional economy to both socio-economic and environmental pressures. The 
investment may have also mitigated the need for future entitlement purchase for environmental use.  

The Department is working with G-MW to demonstrate these economic and social benefits as part of 
the ongoing implementation of these programs. 
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Learning and leveraging benefits of EC investment 

The Department has stated that many of the early investments funded by the EC enabled Victoria to 
better understand the water recovery opportunity associated with irrigation modernisation, and 
therefore provided a strong basis from which to invest in the larger modernisation initiatives. This 
meant that Victoria was well placed to meet its obligations to TLM in a timely manner and to be 
positioned for $1 billion of Commonwealth funding for Stage 2 of the G-MW Connections Project. 

The Department has also stated that innovations developed during the early irrigation modernisation 
initiatives, particularly the SIAMP, resulted in future cost savings. For instance, as one of the early 
irrigation modernisation projects, the SIAMP contained relatively little system rationalisation. Over 
time, it became clear that system rationalisation was an important component of sustainable irrigation 
modernisation. Therefore, SIAMP made an important contribution to the progression towards 
sustainable modernisation in the irrigation sector. Lessons were also learnt in the project re-scoping 
phase as issues of urban encroachment and the viability of farm structures became apparent. 
Innovation fact sheets and technical standards developed for the design and implementation of 
metering and automation were adopted for further modernisation projects, including NVIRP/G-MW 
Connections Project. 

9.7. Ongoing need 

Ongoing need for funding is much less substantial given the extent of funding already committed. The 
largest modernisation initiatives are either complete or nearing completion. The G-MW Connections 
Project has a number of years until full completion however it is currently fully funded. Additional 
project management funding to support the delivery of the project will be required. 
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10. Environmental water management and 
planning 

10.1. Overview 

From 2004-05 to 2013-14, a total of $70.1 million was invested in initiatives that focused on 
environmental water planning and management. EC funding was primarily directed towards three key 
funding areas: 

• the establishment of the Environmental Water Reserve (EWR) in legislation and the protection of 
water for the environment 

• environmental water planning and management in priority stressed regulated and unregulated 
systems (also see chapter on irrigation modernisation and water recovery) 

• enhancing the capacity of Catchment Management Authorities (CMAs) as the caretakers of river 
health to engage with their regional communities and to contribute to the management of the 
EWR. 

Investments in environmental water management and planning formed part of a larger program of 
investment that coordinated environmental water delivery with other waterway restoration and 
protection activities. Section 11 describes the other waterway activities funded by the EC.  

These investments were closely aligned with government policy at both a State and Commonwealth 
level. The establishment of EWRs and more effective management and planning frameworks to 
address decades of unsustainable extraction and over-allocation formed a centrepiece of the OWOF 
2004 policy. Many of the actions outlined in OWOF 2004 went on to be implemented through the 
regional SWSs. At a federal level, EC-funded environmental water management and planning 
initiatives were also aligned closely with the key commitments of the NWI Agreement and the Basin 
Plan. 

The investment focused on sustainable water management and planning activities and managing 
adverse impacts on water-related environments arising from the legacy of over-extraction. As a result, 
the initiatives are closely aligned with the legislative objectives of the EC. A primary achievement of 
these investments is environmental water being delivered to stressed river systems across the state. 
Total environmental water deliveries in Victoria increased from 22,555 ML in 2007-08 to 1,167,830 ML 
in 2013-14. The EWR is now established and a comprehensive set of planning and coordination 
arrangements are in place to enable targeted delivery. There have been demonstrable examples of 
ecological benefits of watering events (see section 11.6) and further work is underway to more 
comprehensively assess the ecological benefits of environmental watering. 
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Source: Aither 2015. 

Figure 17 Overview of environmental water management and planning activities, outputs and 
outcomes 

10.2. Problem statement 

Historical water regulation and management practices relating to extraction have resulted in over-
allocation and significant degradation of the State’s rivers and wetlands. While reliance on Victoria’s 
rivers and aquifers for water supply has supported vital development and regional productivity, it has 
also resulted in a decline in environmental condition, resulting in one-third of our major streams and 
two-thirds of our wetlands being in poor or very poor condition (refer also to Figure 21) (DSE 2004). 

The use of water for various consumptive and irrigative purposes (including the construction of dams) 
has resulted in two core issues:  

• disruption to flow patterns in rivers damaging ecosystem processes 

• over-extraction of water for consumptive use causing stressed and degraded rivers and wetlands.  

Disruption to flow patterns is caused by large dams, weirs across rivers, irrigation channels (often 
intersecting natural creek lines) which direct flow away from rivers and wetlands. In addition, the 
construction of levees control or prevent water moving across floodplains. A large number of these 
structures exist across Victoria and often act as a physical barrier to fish (and other animals and plant 
species) movement, which can prevent or reduce breeding. These structures can also cause: 

• reduced fish spawning due to absence of high flow triggers 

• deterioration in the health of floodplain vegetation 

• loss of wetlands, and consequent reduction in waterbirds, frogs, and wetland fish due to reduction 
or loss of overbank flows to inundate floodplain and wetlands. 



 
AITHER | report  131 
Environmental Contribution Evaluation 
 

Over-extraction of water for consumptive use results in reduced volumes of water in our rivers, 
reduced frequency and size of freshes and overbank flows to floodplains, reduced frequency of flows 
to wetlands, and reduced depth of water in wetlands and river systems (other than those directly 
below dams where irrigation flows are delivered). Over-extraction also means that droughts have a 
more severe and extended impact on the environment as water is stored in dams or extracted for 
consumptive purposes. 

The loss of environmental condition and values has, and continues to lead to, direct economic loss. 
For example, in December 2007 in the Gippsland Lakes, a blue green algae bloom caused over $18.2 
million in direct economic impacts on the tourism industry. Future impacts of such blooms have been 
estimated to be $256 million, including a mean employment impact of 6,000 jobs (Connelly et al. 
2009). 

Without adequate flows, water dependent ecosystems lose their capacity to provide for environmental 
and other public benefit outcomes (COAG, 2004). In some cases the extent of degradation can be 
irreversible, while in other cases repair, although possible, may be extremely costly and difficult to 
achieve (NWC, 2009). In recognition of this, there has been significant investment at both a state and 
Commonwealth level in managing water more sustainably and ensuring it is delivered to stressed, 
priority waterways. 

10.3. Overview of EC investments 

The EC has been the primary source of funding for environmental water management in Victoria. EC 
funding was primarily directed towards three key funding areas: 

• the establishment of the EWR in legislation and the protection of water for the environment 

• environmental water planning and management in priority stressed regulated and unregulated 
systems (also see section 9 on irrigation modernisation and water recovery) 

• enhancing the capacity of CMAs as the caretakers of river health to engage with their regional 
communities and to contribute to the management of the EWR. 

The Victorian Government recognised that existing environmental water rights needed to be better 
protected and that water recovered and reallocated for the environment needed to be appropriately 
managed and monitored. This theme of EC investments focused on the establishment of legislative 
instruments to protect environmental water, management of environmental water entitlements in 
Victoria as well as other investments in unregulated rivers. Water recovery initiatives aimed at 
addressing the imbalance in over allocated systems are outlined below and in section 9.5. 

Initially the function of managing environmental water entitlements was managed by the Department 
on behalf of the Victorian Government. However, in response to calls for greater independence in 
environmental water management, the Water Amendment (Victorian Environmental Water Holder) Act 
2010 (Vic) amended the Water Act, forming VEWH, which was tasked with adaptively managing the 
delivery of environmental entitlements for environmental outcomes. The management of non-
entitlement environmental water (e.g. in unregulated rivers and groundwater) remains the 
responsibility of the Department. 

A summary of EC funding for the delivery of environmental water management and planning 
initiatives between 2004-05 and 2013-14 is provided in Table 43. As shown, the EC has contributed a 
total of $70.1 million over a ten year period. 
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Table 43 Inputs into environmental water management and planning initiatives between 
2004-05 and 2013-14 

Initiative 

Tranche 1 

($ million) 

2004-05 – 2007-08 

Tranche 2 

($ million) 

2008-09 – 2011-12 

Tranche 3 

($ million) 

2012-13 – 2013-14 

Converting summer licences to 
winter-fill dams on high priority 
rivers / Policy and management of 
unregulated rivers1 

10.4 5.6  

Enhancing CMAs capability in 
managing the environmental water 
reserve 

6.5   

Effective use of 120 GL bulk 
entitlements for the environment in 
northern Victoria 

4.1   

Creation of the environmental water 
reserve 

3.8   

North west region activities 0.2   

Environmental water reserve 
management 

 18.3  

Management of environmental 
entitlements and on-ground delivery 

  17.1 

The Victorian Government’s 2013-
14 contribution to the MDBA 

  4.2 

Total 25 23.9 21.1 
 

Source: DELWP 2015. 

Note: Combined, these initiatives fall under the Restoring Unregulated Rivers Initiative (RURI). 
 

In the first funding tranche, the focus of contributions was directed towards: 

• the legislative and regulatory program to establish the EWR including the creation and granting of 
environmental entitlements 

• set diversion limits (caps) in unregulated systems 

• addressing stressed unregulated rivers. This was done through the development of SFMPs to 
enhance EWRs. In addition, a Stream Flow Tender project was piloted under the Converting 
Summer Licences initiative that aimed to alter the conditions of take and use licences to relieve 
stressed systems from extractions during summer and to improve flows in unregulated rivers 
during low-flow periods 

• management of water recovered for the environment by the Department as the organisation 
responsible for its management on behalf of the government. This included the development of a 
comprehensive monitoring program to demonstrate the benefits of major water recovery initiatives 
to improve the flow regimes of priority river systems 

• funding for CMAs in order to enhance their capacity as operational managers of environmental 
water entitlements and to engage with their communities and stakeholders. 
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During the first tranche and part of the second tranche, a large focus of the environmental water 
program was responding to the drought. During this period, there were unprecedented record low 
flows in many river systems and much of environmental water was redirected to provide for critical 
human needs through qualification of rights under the Water Act. Environmental managers (including 
CMAs) focussed their efforts of preventing catastrophic losses to priority sites by using limited 
environmental water available and/or through innovative use of consumptive water en route to 
achieve multiple outcomes. These initiatives were closely aligned with environmental water recovery 
commitments outlined in SWSs which detailed potential environmental outcomes and the necessary 
flow components to achieve them. 

In the second funding tranche, funding continued to support the development of SFMPs and the 
management of the EWR in order to maintain the values of rivers, wetlands and streams. This tranche 
saw funding result in the continued development of EWR policy to provide strategic input into water 
allocation decisions and water recovery initiatives for the environment. The expansion of water 
available through water recovery initiatives necessitated a commensurate expansion of the 
environmental water program to ensure: 

• the continued oversight of EWR management to safeguard environmental flow provisions water 
and the appropriate management of recovery commitments 

• provide input to the Murray-Darling Basin Plan and 

• capacity building across CMAs to more effectively manage EWRs. 

In the third funding tranche, some EC contributions were directed towards funding VEWH. In 2011, 
VEWH was established to plan and manage the state’s environmental water entitlements and 
allocations. This independent statutory body is funded solely by EC contributions. The EC continues 
to fully fund VEWH’s operations on a year to year basis. The establishment of VEWH was seen as a 
major step in optimising the delivery of environmental water, and maximising the benefits of 
environmental water. The establishment of VEWH closely aligns with commitments regarding the 
efficient use of water outlined in regional SWSs. 

Funding was also provided to the Department to continue the management of other aspects of the 
environmental water program including the monitoring program and expanding the capacity of CMAs 
to reflect the increased volumes of environmental water available. This includes working closely with 
the CEWH and the MDBA to implement the Basin Plan. 

Combined, these initiatives have formed three crucial elements to the environmental water 
management and planning program: 

1. The establishment of the EWR in legislation and the protection of water for the environment 

2. Environmental water planning and management in priority stressed regulated and 
unregulated systems (also see section 9 on irrigation modernisation and water recovery) 

3. Enhancing the capacity of CMAs as the caretakers of river health to engage with their 
regional communities and to contribute to the management of the EWR. 

The initiatives outlined in Table 44 fall under and across each of these three components. The 
interaction between the initiatives and these three components is looked at in more detail in the table 
below. 
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Table 44 Components of the environmental water management and planning program and 
EC funded initiatives 

Environmental water 
program components 

Tranche 1 Tranche 2 Tranche 3 

Component 1: 

Establish the EWR in 
legislation and protecting 
water for the environment 

Creation of the EWR   

Component 2: 

Environmental water 
planning and 
management 

Effective use of 120 
GL bulk entitlements 
for the environment in 
northern Victoria 

 

Policy and 
management of 
unregulated rivers 

Environmental water 
reserve management 

 

Policy and 
management of 
unregulated rivers 

Management of 
environmental 
entitlements and on 
ground delivery 

 

The Victorian 
Government’s 2013-
14 contribution to the 
MDBA 

Component 3: 

Enhancing CMA capacity 

Effective use of 120 
GL bulk entitlements 
for the environment in 
northern Victoria 

Environmental water 
reserve management 

Management of 
environmental 
entitlements and on-
ground delivery 

 

Source: DELWP. 

 Establishment of the EWR in legislation and the protection of water for the 10.3.1.
environment 

The aim of this work component was to establish the EWR in legislation by amending the Water Act 
and to implement reserves in all rivers, therefore cementing Victoria’s sustainable water allocation 
framework. This project was one component of the overall OWOF 2004 commitment to the EWR, and 
is complemented by other projects that establish, manage, enhance and monitor the reserve. 

This legislative program led to the amendment of the Water Act to create the EWR, which sets aside 
water for the environment through a range of regulatory and planning instruments. The objective of 
the EWR outlined in 4B of the Water Act is to “…preserve the environmental values and health of 
water ecosystems, including their biodiversity, ecological function and quality of water and the other 
uses that depend on environmental condition”. 

Beyond the legislative amendments to the Water Act, the approach to protection of water for the 
environment was implemented in the following manner (as outlined in OWOF 2004): 

• For rivers and aquifers that are not over-allocated, the environmental water reserve will be 
established using a precautionary approach establishing how much the environment needs and 
setting a diversion limit on diversions from that water system 

• For rivers and aquifers that are fully or over-allocated, the environmental water reserve will be 
established by initially setting caps that recognise the rights of existing water entitlement holders, 
and then determining whether further action is required. 
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 Environmental water planning and management in priority stressed regulated and 10.3.2.
unregulated systems  

To complement the establishment of the EWR, the Government also undertook a range of 
environmental water planning and management functions, as described in more detail below. In 
addition, EC funding enabled the Department to set a number of water recovery targets in OWOF 
2004 for major regulated rivers including the Wimmera-Glenelg, Thomson, Snowy and the Murray 
systems, and improvements to the flows of 21 priority unregulated river systems. Additional water 
recovery targets were established through regional SWSs which involved community consultation. 

Refer to the irrigation modernisation and water recovery chapter (section 9) for more information on 
the various initiatives that recovered water for the environment. 

 Enhancing the capacity of CMAs as the caretakers of river health 10.3.3.

As outlined in OWOF 2004, the Government amended legislation to broaden the function of CMAs to 
include the operational management of the EWR, enhancing their role of caretakers of river health. 
The CMA function would be undertaken as one key component of an integrated program of river and 
wetland restoration aimed at achieving ecological objectives (e.g. including land, riparian and 
instream management). Funding was provided to CMAs to enhance their capacity in managing EWRs 
through the appointment of regionally based EWR Officers. 

10.4. Alignment of EC investments with policy and EC objectives 

 Alignment with national water policy 10.4.1.

Overall, EC investments in this theme are closely aligned with national water policy, in particular with 
commitments under the NWI. 

In 2004, States and Territories recognised the continuing national imperative to address over-
allocation and unsustainable levels of extraction, and the need for improved planning frameworks and 
to build the capacity of water managers. The objective of the NWI in relation to issues of over-
allocation and overuse is to “complete the return of all currently over allocated or overused systems to 
environmentally sustainable levels of extraction” (NWI, clause 23, 2004). 

According to the NWI agreement, water planning and management activities should safeguard natural 
ecosystems impacted by consumptive water use, effectively manage water systems and plan for the 
long-term sustainability of water resources. Appropriate planning and management mechanisms were 
deemed necessary in order to be able to identify the status of systems and explicitly specify those that 
are over allocated. Further, in the case of such systems, a firm pathway must be established in order 
to return them to a sustainable level of extraction (NWI, clause 41, 2004).  

With regards to planning, the NWI specified that plans must secure ecological outcomes by describing 
the environmental and other public benefit outcomes associated with water systems (NWI, clause 37, 
2004). The EC funded the development of SFMPs which specify the required level of environmental 
flows necessary to maintain and improve ecological sustainability. 

Planning arrangements were to be coupled with appropriate water management arrangements with 
the sole objective of achieving ecological outcomes. As part of the NWI, Victoria had committed to 
significant changes in the recognition, planning, security and management of water for environmental 
purposes. The amendment of the Water Act in July 2011 that established VEWH was aligned with this 
commitment.  
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Finally, the NWI also required State and Territory signatories to establish and equip accountable 
environmental water managers “with the necessary authority and resources to provide sufficient water 
at the right times and places to achieve the environmental and other public benefit outcomes, 
including across State and Territory boundaries where relevant” (NWI, clause 78, 2004). EC 
investments into capacity building of CMAs as managers of water resources are closely aligned with 
this commitment. 

In addition, initiatives within this category of investment align with water management and recovery 
activities that occurred through the Basin Plan and the RtB purchase program. In total, this 
represented an investment in the order of $4 billion towards water recovery for the environment in 
Victoria. 

 Alignment with Victorian water policy 10.4.2.

Adaptive management of EWRs was one of three main elements of the Victorian Government’s 
objective to improve the health of Victoria’s rivers, floodplains and estuaries outlined in OWOF 2004.  

As a result of the policy approach outlined in OWOF 2004, stressed systems were to be addressed 
through a number of work areas: 

• Legislative amendments of the Water Act 

• Implementation of a program for water recovery to enhance EWRs in priority regulated river 
systems 

• Development of SFMPs in priority unregulated rivers to provide ecologically sustainable EWRs 
and 

• Development of Groundwater Management Plans in priority areas to enable sustainable 
groundwater extraction. 

EC funded initiatives within this category of investment align closely with actions outlined in OWOF 
2004. These actions are listed below: 

• Action 2.2 – The Government will amend legislation to establish EWRs to set aside a share of 
water in rivers and aquifers across the State for the environment 

• Action 2.4 – The Government has established the Wimmera-Mallee system bulk entitlements, 
which includes a specific bulk entitlement for the environment as part of the EWR for the 
Wimmera and Glenelg Rivers 

• Action 2.6 – The Government will: continue to improve the health of priority, stressed unregulated 
rivers through SFMPs; and act to ensure that unregulated rivers and streams, which are currently 
not significantly stressed, remain this way by: 

- recognising the ecological stress caused by summer diversions and banning the issuing of 
new licences which allow diversion of water during the period November to June inclusive 

- only issuing new licences for the July to October period where there is spare water under the 
SDL for the catchment and 

- introducing state-wide management rules for licensees who take their water in summer to 
protect the EWR. Detailed rules will be released by December 2004 

• Action 2.7 – The Government will: establish EWRs for aquifers which take into account the need 
to protect the integrity of the aquifer, and interaction between surface water and groundwater, and 
the needs of GDEs where appropriate; manage the use of groundwater through the licensing 
regime, and when necessary, restrict the use to maintain groundwater levels to meet the 
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requirements of the EWR; establish WSPAs and prepare Groundwater Management Plans 
(GWMP) in highly allocated aquifers, stressed aquifers and aquifers with strong interconnections 
with stressed surface water systems 

• Action 2.8 – In catchments or aquifers where water is available after taking the EWR and other 
water entitlements into account, the Minister for Water will offer new entitlements for consumptive 
use 

• Action 2.12 – The Minister will establish an open, consultative review of the balance between the 
water available for consumption and the EWR and of necessary corrective action 

• Action 3.1 – The Government will improve the health of the rivers, floodplains and estuaries 
through the adaptive management of EWRs 

• Action 3.3 – The Government will extend the current moratorium on the issuing of new entitlement 
to all fully allocated river basins and aquifers across the state until legislation puts in place 
permanent arrangements through the creation of EWRs. Other basins and aquifers will be 
managed using sustainable diversion limits of PAVs 

• Action 3.4 – The Government will, through regional river health strategies, identify: the priority 
regulated rivers where the EWR will be enhanced; the volumes of water to re recovered, and the 
future priority unregulated rivers and aquifers where the EWR will be enhanced 

• Action 3.5 – For priority unregulated rivers and aquifers the Government will: require the 
development of a SFMP or GWMP which will provide a water regime to sustain agreed ecological 
objectives within ten years; and co-invest in implementing a SFMP or GWMP where it seeks to 
provide the enhanced EWR in a shorter time frame 

• Action 3.8 – Over the next five years the Government will provide ecologically sustainable EWRs 
in the 21 priority unregulated rivers through: the development of SFMPs; moving diverters from 
taking water in summer to diverting water in winter when in most instances this will cause less 
ecological damage; and co-investing with farmers to assist them to build off-stream dams and 
harvest their water in winter 

• Action 3.11 – The Government will enhance the EWR of Wimmera and Glenelg Rivers by 
establishing a bulk water entitlement specifically for the environment 

• Action 3.12 – The Government will enhance the EWR in the Werribee River through 
implementation of the Werribee Irrigation District Recycled Water scheme 

• Action 3.13 – In enhancing the EWR, it will ensure that the provision of increased environmental 
flows in these rivers will not impact on water users’ reliability of supply 

• Action 3.14 – the Government will: 

- give CMAs responsibility for the operational management of the EWRs, enhancing their role 
as caretaker of river health 

- ensure bulk entitlements for the environment are held by the Minister for Environment with the 
management of any new environmental bulk entitlements delegated to CMAs 

- allow limited trading of bulk entitlements for the environment where this complements 
ecological objectives for the EWR 

- require water authorities to work closely with CMAs to maximise EWR benefits and ensure 
changes to water supply systems do not diminish the effectiveness of the reserve 

- amend legislation to broaden the waterway management function to include management of 
the EWR and implementing integrated management of river health and 
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- strengthen governance and funding frameworks for CMAs to include improved performance 
monitoring and evaluation. 

Subsequent to OWOF 2004, a number of these actions were pursued and implemented through the 
SWSs (see section 8 on water planning for more information). Regional strategies discussed in detail 
potential environmental outcomes and the necessary flow components to achieve them. They outlined 
the core areas of responsibility in relation to the management of the State’s rivers, wetlands and 
floodplains, and any complementary activities (i.e. restoration measures) that were to contribute to the 
recovery of water for the environment. 

 Alignment with objectives of the EC 10.4.3.

The environmental water program and accompanying investments are strongly aligned with both 
objectives of the EC. 

Promote the sustainable use of water 

Environmental water initiatives promote the sustainable management of water through the 
establishment of planning mechanisms, frameworks and management activities to better manage 
within the known limits of the resource. These activities also promote the long-term resilience and 
security of Victoria’s water systems. Investigations were completed systematically on systems to 
understand the sustainable level of extraction, thereby improving the understanding of these water 
systems to inform their effective long term management. 

Addressing adverse water-related environmental impacts 

This category of investment is closely aligned with addressing adverse water-related environmental 
impacts as outlined in the problem statement above. The establishment of EWRs in legislation 
formally acknowledged the environment as being entitled to a share in water. Following this, 
significant volumes of water were recovered for the environment in priority stressed regulated and 
unregulated systems while balancing competing demands from other consumptive uses. Institutional 
and planning mechanisms and frameworks were then established to optimise the delivery of 
environmental water, and maximising the benefits of environmental water at icon sites. 

10.5. Description of projects and outputs delivered 

As outlined in section 10.3 the environmental watering program was comprised of three components 
and was funded by a range of initiatives. The following sections provide details on the outputs of each 
component and the initiatives that contributed to their implementation. 

 Outputs for the establishment of the EWR in legislation and the protection of water 10.5.1.
for the environment component 

This work component was largely funded from the Creation of the environmental water reserve 
initiative in the first tranche of the EC. Specific outputs include: 

• legislative amendments to the Water Act to create the concept of the environmental water reserve 
in 2005 

• technical work (hydrological modelling) to underpin the assessment of potential impacts to 
existing users in setting aside water for the environment through legislative instruments 
(environmental entitlements) 
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• creation of 5 environmental entitlements for the Thomson, Yarra, Snowy, Silver and Wallaby 
systems and for TLM (refer Table 47 for details) 

• establishment of diversion caps in rivers throughout the state through the Victorian SDL project. A 
precautionary approach was taken whereby the amount of water necessary to meet the needs of 
the environment was set first and then limits on diversions from that water system were 
established. 

 Environmental planning and management in priority stressed regulated and 10.5.2.
unregulated systems 

This was a major work component of the environmental water management and planning program. A 
number of initiatives contributed to this component across all three tranches of the EC. The outputs 
for these initiatives are described below. 

Effective use of 120 GL bulk entitlements for the environment in northern Victoria 

This initiative was largely managed by the Department and resulted in the following outputs: 

• technical investigations to inform the amount of water required to improve the health of priority 
stressed river systems leading to the adoption of water recovery targets by the Government 
through the Central and Northern Region SWSs  

• establishment of the management framework for environmental water as outlined in the Northern 
Region SWS. This included foreshadowing the creation of VEWH and the associated roles and 
responsibilities 

• a prioritisation framework for managing environmental water during the Millennium Drought to 
protect the highest environmental values with very limited environmental water available. This 
included significant re-direction of work priorities to support the ‘qualification of rights to water’ 
during critical water shortages when water for the environment was made available to meet 
critical human needs in towns and urban centres. Key achievements of the environmental 
watering program during the drought include: 

- using the delivery of consumptive water (for towns or irrigation) en route to achieve 
environmental benefits 

- targeting the delivery of water to critical sites via irrigation channels or pumping – so when 
water is limited, its use is carefully targeted to achieve the most important environmental 
outcomes for the least amount of water  

- re-use of return flows to achieve multiple outcomes. Return flows are the portion of water that 
‘returns’ to the river system after a watering event. This water can be reused for floods and 
other environmental watering downstream, significantly reducing the amount of water required 
to meet environmental objectives 

• establishment of a state-wide monitoring framework to demonstrate the effectiveness of water 
recovered for the environment in 8 priority river systems. This was known as the VEFMAP. The 
aim of the program was to monitor the ecological responses to river flows to provide a clear 
scientifically sound link between particular flow events and environmental benefits. In 2010, 
VEFMAP attracted an Australian Research Council grant to fund analysis of the data by 
Melbourne University in partnership with the Department and CMAs. The program also won an 
award from the River Basin Management Society for innovation and collaboration. 
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North West region activities 

This initiative was part of a broader drought response plan, which focused on delivering limited 
environmental water to the highest priority sites. This initiative focused on the regional delivery of 
environmental water activities and funded pumping of limited environmental water available to priority 
River Red Gum forests in the North West to prevent a catastrophic loss of priority assets. 

Converting summer licences to winter-fill dams on high priority rivers / Policy and 
management of unregulated rivers 

These two EC initiatives were delivered under the RURI banner – the Restoring Unregulated Rivers 
Initiative (RURI). RURI was a joint State and Federal funded initiative under NWI. This program 
commenced in 2004-05 and aimed to deliver on the Government’s OWOF 2004 commitments to 
improve the health of unregulated rivers. 

The Government was committed to providing EWRs in 21 priority unregulated rivers through the 
development of SFMPs, restricting licence holders from taking water in summer, and co-investing with 
farmers to assist them to build off-stream dams and harvest their water in winter. 

These initiatives delivered 6 SFMPs and 1 Water Management Plan (WMP) for the following priority 
rivers that were identified in accordance with commitments outline in OWOF 2004: 

• Plenty River – SFMP completed in 2007 

• Pauls, Steels and Dixon – SFMP completed in 2008 

• Stringybark Creek – SFMP completed in 2008 

• Olinda Creek – SFMP completed in 2008 

• Woori Yallock Creek – SFMP completed in 2012 

• Little Yarra and Don – SFMP completed in 2012 

• Upper Ovens River – WMP (integrated surface and groundwater) completed in 2012. 

These plans specify environmental flows, conditions on licences in order to protect the environment 
(or other water users), the total volume of water that can be diverted each year, and trading rules for 
transferring water entitlements into, and within, a catchment. 

Another element to this initiative was a Stream Flow Tender (SFT). Licence holders competitively 
tendered for contracts to improve flows by altering conditions of their take and use licences. The 
changes in conditions of licences relate to either the volume of water extracted or the time that it 
might be pumped from rivers. Successful bids were those that offered the best value for money. A 
licence holder would receive a lump sum payment for a successful bid. Essentially, the SFT was an 
auction-based approach to improve flows in unregulated rivers during low-flow periods. The initiative 
led to 26 successful bids out of a total of 42 based on an assessment of value for money and the 
degree of environmental benefit attributable to each change in licence condition. It led to 55 
megalitres being added to the Yarra River Environmental Entitlement. 
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Table 45 Outcomes of the SFT 

Catchment Olinda Creek Stringybark Creek 
Pauls, Steels 
and Dixons 
Creeks 

Bids to surrender 
volume 

$/ML (weighted 
average) 

$2,726 $4,000 n/a 

Total volume 
surrendered 
(ML) 

43 12 n/a 

Total cost ($) $117,200 $48,000 n/a 

Bids to change 
management flow 
levels 

$/ML (weighted 
average) 

$1,124 $664 $2,200 

Total volume 
of licence that 
changed 
management 
flow (ML) 

48 566 50 

Total cost ($) $53,930 $375,763 $110,000 
 

Source: DSE 2007. 
 

In 2010, a review of the need for SFMPs for the remaining unregulated rivers was undertaken. Among 
a range of findings, the review found that in some case SFMPs were not necessary. A number of 
factors supported this conclusion, including: 

• flows in many of the priority rivers already being largely consistent with environmental flow 
studies. In some cases this was due to changes to the operations of many licence holders in 
response to the Millennium Drought by developing more efficient irrigation practices, which 
reduced the need for a management plan 

• the environmental benefit that can be achieved by an SFMP was not as great as originally 
predicted  in some rivers because the main impact on the water resource was not caused by the 
s51 licences, but rather farm dams and/or urban water supplies, which cannot be addressed 
through a SFMP 

• new policy outlined in the Northern Region SWS focussing on local management plans where 
SFMPs are not developed. 

Following the review, the program was realigned to focus on:  

• finalising SFMPs in progress 

• improving environmental outcomes of the RURI in unregulated systems identified by CMAs 
through their river health priority setting process by undertaking other actions to improve river 
health (e.g. providing fish passage) 

• providing input into river health components of SWSs (e.g. technical work and community 
consultation to establish water recovery targets for priority river systems). 

This resulted in the program funding the following outputs: 

• completion of technical investigations to inform potential urban co-investment in the Gellibrand 
River, Seven Creeks and upper Ovens catchments 
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• finalisation of investigations and options into decommissioning Nicholson Dam 

• various communication activities regarding the development of the above management plans, 
public meetings and numerous communication tools to assist in the development and 
implementation of SFMPs 

• progression of investment arrangements for North East Water Corporation to enhance 
environmental flows in the Upper Ovens catchment 

• a successful trial and analysis of smart meters in SFMP areas that has led to smart meters being 
rolled out over a larger scale 

• completion of numerous technical studies that have substantially increased the body of 
knowledge in relation to unregulated rivers in Victoria 

• completion of environmental water input into three SWSs. 

Environmental water reserve management 

During the second tranche of the EC, the major water recovery component of the environmental water 
program was funded by this initiative with the following outputs and highlights (Deloitte, 2012): 

• establishment of the VEWH in 2011 through amendments in the Water Act (see Section 10.5.5 for 
further details on the purpose and objectives of the VEWH)  

• increased volume of environmental water in the VEWH portfolio to over 650 GL, up from 230 GL, 
resulting from water recovery projects, which was secured under 20 environmental entitlements 

• delivery of the environmental water which resulted in improved flows in over 71 river  reaches. 
This exceeded the Victorian BP3 target of improving the flows to 53 priority river reaches  

• implementation of the VEFMAP 

• environmental operating strategies and annual watering plans were developed to guide the use of 
environmental entitlements in priority river systems 

• technical investigations to inform the amount of water required to improve the health of priority 
stressed river systems leading to the adoption of water recovery targets by the Government 
through the Western and Gippsland Region SWSs. 

Management of environmental entitlements and on-ground delivery 

This initiative enabled the continuation of the environmental water program during the third tranche of 
the EC. Funds under this initiative led to a number of important outputs within this investment 
category. 

The first major output within this initiative is operational funding for VEWH to run its office and to pay 
for the storage and delivery of its water holdings. During this period the VEWH expanded its capacity 
in response to the increasing volumes of its holdings and the Basin Plan coming into effect in 2012. 
VEWH also worked closely with environmental water holders from other jurisdictions (e.g. CEWH, the 
MDBA and the New South Wales and South Australian agencies) to coordinate the use of 
environmental water along the River Murray and its tributaries. For example, VEWH worked alongside 
these agencies to top up high river flows (“piggy backing”) to increase the peak and duration of flows 
required to water priority floodplain sites such as the Barmah Forest. 

Delivery of environmental water by VEWH consistently exceeded the Victorian BP3 target of 
improving the flows to 53 priority river reaches. This included an expansion of the target to include 
delivery of water to priority wetlands. 
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Another output of this initiative was an expansion of the VEFMAP to cover 9 priority river systems. In 
addition, EC funds assisted in the scoping of a monitoring program to demonstrate the effectiveness 
of environmental watering on wetlands to meet Victoria’s Basin Plan obligations (based on the 
VEFMAP model). 

This initiative also resulted in the development of 6 environmental water management plans12 
(EWMPs) implemented by CMAs. EWMPs are long-term environmental water management planning 
documents that set out long term goals and objectives for priority wetlands and rivers based on 
environmental values and community consultation. These documents are used to inform annual 
environmental water management decisions (made by VEWH and CMAs) and are critical inputs into 
the preparation of Long Term Environmental Watering Plans for northern Victoria required under the 
Basin Plan.  

This initiative also led to the completion of a suite of technical studies to better understand the needs 
of groundwater dependent ecosystems and the potential effect of groundwater extraction (for irrigation 
or coal seam gas extraction). These projects are a key input into the groundwater allocation 
framework and aim to ensure that water allocation decisions are made with the best information 
available. 

Finally, this initiative contributed to the development of a program of environmental structural works 
that allow water to be delivered efficiently to high environmental value sites, like wetlands and 
floodplain, without having to deliver large volumes of water and recreate floods. This was instrumental 
in informing the finalisation of the Basin Plan to include an Adjustment Mechanism that would assess 
the potential of using structural works as a means to reduce the impact of the Basin Plan’s proposed 
SDLs. 

The Victorian Government’s 2013-14 contribution to the MDBA 

EC funding under this initiative formed a portion of the Government’s 2013-14 annual contribution 
towards the Joint Activities delivered on behalf of the Basin Governments by the MDBA. EC funds in 
2013-14 made up $4.2 million of the total budget for Joint Activities ($97.9 million). Over 90 per cent 
of the Joint Activities funding is spent on the overseeing the management, maintenance and renewal 
of physical assets in the Basin to ensure a consistent standard of asset maintenance and risk 
management is delivered. 

 Enhancing the capacity of CMAs as caretakers of river health 10.5.3.

This component of the environmental water program was funding across all three tranches of the EC 
by the following initiatives: 

• Enhancing CMA capability in managing the environmental water reserve 

• Environmental water reserve management 

• Management of environmental entitlements and on-ground delivery. 

This component successfully built capacity within CMAs as a key component in the management of 
environmental entitlements under VEWH’s framework. CMAs now have a legislative responsibility 
under the Water Act for environmental water planning and delivery to support VEWH’s function. 

                                                      

12 Environmental Water Management Plans have replaced Environmental Operating Strategies that were previously 
developed under tranche 2. They serve a similar function but have been modified to align with and support the 
VEWH’s functions. 
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This activity is undertaken by Environmental Water Reserve Officers (EWROs) with CMAs. EWROs 
have provided a frontline connection to regional communities, ensuring that planning and decision 
making are undertaken locally as much as possible. The EWROs provide sound on-ground expertise 
and local knowledge, which is necessary in their role of managing the delivery of environmental water. 

The EWROs undertake community consultation to identify high value sites which require 
environmental watering, prepare detailed environmental water management plans and annual 
seasonal watering proposals. These documents describe regional priorities for environmental water 
use in the coming year under a range of climatic scenarios, and feed into VEWH’s seasonal watering 
plan. 

For example, once VEWH has issued a seasonal watering statement, the CMAs must ensure the 
water is delivered in line with the plan. To implement this, the EWROs coordinate with water 
corporations, the community, VEWH and other partners to arrange the physical delivery of the 
environmental water, including risk assessment to ensure no third party impacts. 

To undertake these activities and ensure appropriate community engagement and delivery of the 
environmental water, the number of EWROs has expanded over the three EC tranches 
commensurate with the increasing volumes of environmental water available and associated 
complexity in its management. Key outputs from EWROs include:  

• identifying and prioritising sites for environmental water delivery. During the Millennium Drought 
this was critical in preventing the large scale loss of river red gums along the Murray (see North 
West regional activities initiative) and the prevention of the extinction of the endangered Murray 
Hardy Head (a native fish species) in Victoria (see case studies in section 11.6.1 for details) 

• critical input into the Qualification of Rights during the Millennium Drought to ensure that 
appropriate risk assessments occurred and mitigation measures were implemented where 
environmental water was reduced/ceased to provide water to meet critical human needs. 

• preparation of  Environmental Operating Strategies and subsequent EWMPs 

• preparation of Seasonal Watering Proposals to VEWH for its consideration 

• regional implementation of the VEFMAP 

• identification of priority sites that require improved and/or new delivery infrastructure to facilitate 
environmental water delivery. This included the development of infrastructure business cases that 
are being considered under the Basin Plan Adjustment Mechanism. 

 Outputs of the Environmental Water Reserve program 10.5.4.

Presented in Table 46 and Figure 18 is a summary of environmental water delivered in Victoria 
between 2007-08 and 2012-13. The VEWH total in the first line of the table includes megalitres of 
water delivered to sites in Victoria sourced from environmental water entitlements (i.e. the River 
Murray - Flora and Fauna Bulk Entitlement), water set aside for the environment as obligations on 
consumptive entitlements, and unregulated flows and spills from storages. Water savings from 
Victoria’s water recovery projects (i.e. G-MW Connections Project Stage 1 and the Macalister 
Channel Automation Project) contributed to water delivered to the environment during this period. The 
Victorian total includes VEWH entitlements holdings, TLM, individual donations, and CEWH water that 
is delivered in a coordinated manner, and often involves transfer from water accounts of these other 
parties into accounts now managed by VEWH. 
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Table 46 Summary of environmental water delivery between 2007-08 and 2013-14 
(megalitres) 

 2007-08 2008-09 2009-10 2010-11 2011-12 2012-13 2013-14 

From 
Department 
(until 2010-
11) / VEWH 
held 
entitlements 

16,552 24,062 34,000 170,575 308,167 283,703 259,640 

Victorian 
total 
deliveries 
(incl. 
Snowy)1,2 

22,555 24,478 55,970 627,280 544,526 599,961 1,167,830 

 

Source: Environmental Watering booklets from 2007-08 (DSE) and Reflections booklets from 2011-12 to 2013-14 (VEWH). 

Note:  1) Victorian includes total water sourced from CEWH, TLM and other (e.g. donations). TLM water is held in trust by 
VEWH.2) Water delivered to the Snowy River was sourced from water savings projects and entitlements held in 
Victoria and New South Wales. Allocations against these entitlements are pooled and prioritised for use annually. 

 

 
Source: VEWH Reflections reports plus Departmental reports. 

Figure 18 Environmental water deliveries between 2007-08 and 2013-14 

 Current portfolio under management 10.5.5.

In 2011, VEWH was established as an independent statutory body responsible for holding and 
managing Victoria’s environmental water entitlements. Its mission is to manage Victoria’s 
environmental holdings in cooperation with partners, to improve the environmental health of rivers, 
wetlands and floodplains. In undertaking its mission, VEWH: 
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• makes decisions on the most effective use of the water holdings, including use, trade and 
carryover 

• authorises waterway managers to implement watering decisions 

• liaises with other water holders to ensure coordinated use of all sources of environmental water 

• publicly communicates environmental watering decisions and outcomes and 

• commissions targeted projects to demonstrate ecological outcomes of environmental watering at 
key sites. 

In managing its portfolio, the key function of VEWH is to create a seasonal watering plan that 
prioritises the watering activities of the entire State in an integrated way. The plan sets the scope for 
environmental watering activities that could occur under a range of climatic scenarios - from severe 
drought, right through to an extremely wet year. The planning process is outline below in Figure 19. 

 

 
Source: VEWH, 2014 

Figure 19 Seasonal watering planning process 

In combination, VEWH currently manages a portfolio of 22 environmental water entitlements of over 
650 GL outlined in Table 47.  



 
AITHER | report  147 
Environmental Contribution Evaluation 
 

Table 47 VEWH water holdings (as at 1 April 2015)1 

System Entitlement 
Volume 
(ML) 

Class of entitlement 

Latrobe 

Lower Latrobe Wetlands Environmental 
Entitlement 

n/a2 Unregulated 

Blue Rock Environmental Entitlement 
2013 

18,7373 Share of inflow 

Thomson 
Bulk Entitlement (Thomson River – 
Environment) Order 20054 10,000 High 

Macalister 
Macalister River Environmental 
Entitlement 2010 

12,461 High 

6,230 Low 

Yarra Yarra Environmental Entitlement 20064 
17,000 High 

55 Unregulated 

Bunyip 
Tarago and Bunyip Rivers Environmental 
Entitlement 2009 

3,0003 Share of inflow 

Werribee 
Werribee River Environmental Entitlement 
2011 

n/a3 Unregulated 

Moorabool 
Moorabool River Environmental 
Entitlement 20104 7,0863 Share of inflow 

Barwon 
Barwon River Environmental Entitlement 
2011 

n/a2 Unregulated 

Wimmera and 
Glenelg 

Wimmera and Glenelg Rivers 
Environmental Entitlement4,5 

40,560 Pipeline product 

1,000 Wetland product 

Goulburn 

Goulburn River Environmental Entitlement 
20106 

8,851 High 

3,140 Low 

Environmental Entitlement (Goulburn 
System – TLM) 20078 

39,625 High 

156,980 Low 

Environmental Entitlement (Goulburn 
System – NVIRP Stage 1) 20127 31,6799 Provision 

Bulk Entitlement (Goulburn System – 
Snowy Environmental Reserve) Order 
2004 

30,252 High 

8,156 Low 

Water Shares – Snowy River 
Environmental Reserve 

8,321 High 

17,852 Low 

Silver and Wallaby Creeks Environmental 
Entitlement 20064 n/a Passing glow only 

Campaspe 

Environmental Entitlement (Campaspe 
River – TLM) 20078 

126 High 

5,084 Low 

Campaspe River Environmental 
Entitlement 20137 

1,656 Very High 

18,996 High 
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System Entitlement 
Volume 
(ML) 

Class of entitlement 

2,966 Low 

Loddon 

Bulk Entitlement (Loddon River – 
Environmental Reserve) Order 20055 

10,970 High 

2,024 Low 

Environmental Entitlement (Birch Creek – 
Bullarook System) 20094,5 100 n/a10 

Water Shares – Snowy River 
Environmental Reserve 

470 High 

Murray 

Bulk Entitlement (River Murray – Flora 
and Fauna) Conversion Order – 19996 

29,782 High 

3,894 Low 

40,000 Unregulated 

Barmah-Millewa Forest Environmental 
Water Allocation 

50,000 High 

25,000 Low 

Living Murray8 

9,589 High 

101,850 Low 

34,300 Unregulated 

Environmental Entitlement (River Murray 
– NVIRP Stage 1) 2012 7 21,9659 Provision 

Bulk Entitlement (River Murray – Snowy 
Environmental Reserve) Conversion 
Order 2004 

29,794 High 

Water Shares – Snowy Environmental 
Reserve 

14,671 High 

6,423 Low 
 

1 While VEWH does not hold any entitlements in the Maribyrnong system, together with Melbourne Water, water allocation 
was purchased in this system in 2013-14 and 2014-15 

2 Use of these entitlements is dependent upon suitable river heights, as specified in both the Latrobe and Barwon 
environmental entitlements 

3 Water is accumulated continuously according to a share of inflows (Blue Rock 9%, Tarago system 10.3%, Werribee system 
10%, Moorabool system 11.9%) and this volume presents the maximum that can be stored at any time. The actual volume 
available in any year varies according to inflows. 

4 In addition to volumetric entitlement, the entitlement also includes passing flows. 
5 In addition to volumetric entitlement, the entitlements also include unregulated water. 
6 Environmental Entitlements with EC contribution under Shepparton project. 
7 Environmental Entitlement with EC contribution under Food Bowl Modernisation project 
8 Environmental Entitlement with EC contribution under TLM 
9 This entitlement volume is equal to one-third of the total water savings from G-MW Connections Project Stage 1, as verified 

in the latest audit (including mitigation water). Note: volumes indicated are provisional only and enable the VEWH to 
carryover allocations; they are not representative of an entitlement and are subject to change pending completion of the G-
MW Connections Project Stage 1. 

10 Allocation against these entitlements made subject to specific triggers, as specified in the entitlement. 

10.6. Overall contribution to outcomes – impact and legacy 

The Victorian Government used environmental watering to actively address the ecological 
degradation of key icon sites. The following section provides a timeline of environmental watering and 
the outcomes it achieved during extreme climatic variability, and case studies on site specific 
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outcomes. VEWH and other partners are working on long term outcome monitoring and evaluation to 
provide more comprehensive insights on the benefits of environmental watering. 

 Summary 10.6.1.

During the drought, water availability for the environment was extremely low, due to low seasonal 
allocations, fewer environmental water entitlements, and in many areas, qualifications of rights which 
reallocated environmental water to consumptive uses. Environmental watering focused on use of 
limited water resources to avoid critical loss of species and protect refuges areas. 

Floods across many regions in 2010-11 effectively ‘reset’ many waterways – with both positive and 
negative effects. Water available to the environment has also steadily increased as state and federal 
water recovery programs gathered momentum, particularly following the Millennium Drought. 
Governments have also invested in significant structural works and measures to enable the delivery 
of environmental water to sites in a way that maximises environmental benefits. 

With increased water availability, environmental watering focused on the continued recovery of 
systems from drought and flood, and taking opportunities to enhance recruitment of key threatened or 
endangered species. 

Overall, the environmental watering program is now an ongoing part of river and wetland 
management and was critical in ensuring the survival, and eventual return to health, of many 
important sites across the state. The key goal of the program as it stands is to maximise 
environmental outcomes by developing, enhancing and overseeing the effective management of the 
EWR. This will be achieved: 

• by ensuring there is sufficient water available for the environment in priority systems and  

• maximising the outcomes with available environmental water. 

 Timeline of achievements 10.6.2.

As highlighted by the data, environmental water deliveries were relatively low to begin with as a result 
of Victoria’s smaller portfolio of water entitlements and due to historically low allocations. In 2007-08, 
16,552 ML of water was delivered to sustain struggling water-related environments. This water was 
sourced from Victorian environmental entitlements, TLM and some donations from individual water 
licence holders. 

In 2008-09, Victoria delivered 24,478 ML of water to environmental sites. Some of these holdings 
came from the CEWH under the Water for the Future policy alongside contributions from Victorian 
entitlements, TLM, irrigation upgrades and donations from the public. 

By 2009-10, Victoria had experienced its thirteenth year of drought. Initially, water deliveries for this 
year were focused on protecting a network of drought refuges across the state but with some small 
increases in rainfall and inflows into water storages during spring and summer, management priorities 
began to shift more towards recovery and improvement in some areas (DSE 2011). 

The second half of 2010-11 saw wetter conditions again bring reprieve for Victoria’s rivers and 
wetlands. In fact, rainfall and catchment run-off filled many wetlands to capacity and generated high 
natural flows in a number of river systems after 13 years of drought (DSE 2012). With heavy rainfall 
and flows, however, came challenges such as the risk of blackwater events. 

As discussed, July 2011 saw VEWH take over the management of environmental water. In its first 
year of operation, 92% of all planned priority watering actions were either fully or partially achieved 
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(VEWH 2012). The VEWH also minimised the impact of blackwater as well as made the first 
environmental release in the Yarra system. 

In 2012-13, over 430,000 ML of water was delivered to 46 river reaches and 17 wetlands compared to 
only 10 sites in 2007-08. In addition, 162,700 ML was also delivered to the Snowy system. As 
discussed in relation to outcomes (below), environmental watering actions in this year resulted in the 
first ever release in the Tarago and Werribee system, the largest release to date in the Glenelg 
system, protection of the Murray hardyhead in Mallee and North Central wetlands, increased numbers 
of waterbirds breeding in key sites, and improved frog populations and fish populations in the Loddon 
and Gunbower Creek systems respectively (VEWH 2013). 

By 2013-14, over 800,000 ML of water was delivered to 66 reaches and 79 wetlands (VEWH 2014). 
This was almost double the amount delivered from the previous and included 190,600 ML – the 
largest annual water allocation made to the Snowy to date. Environmental outcomes achieved in this 
year included (VEWH 2014): 

• Avoiding local extinction of Moira grass after large-scale watering led to the flowering of the 
species in Barmah Forest 

• The completion of the Hipwell Road Channel works to enable targeted inundation of Gunbower 
Forest to assist river red gum, fish and waterbird populations 

• The regeneration of black box trees and aquatic and riparian vegetation as a result of the 
completion of water delivery infrastructure 

• The observation of juvenile platypus in the MacKenzie River in the Wimmera system 

• Water quality has improved with a dramatic decrease in salinity levels since 2010. Environmental 
flows have reduced salinity levels by up to 80% at some sites. In the five years prior to 
environmental flow releases in 2010, 75% of salinity records exceeded SEPP recommendation 
levels. Since the release of environmental flows only 2% of salinity records exceeded the 
recommended SEPP levels 

• Environmental flow releases recorded 313 km downstream at the Heritage-listed Glenelg River 
estuary 

• The first use of the Blue Rock entitlement to flush the salt wedge from the lower Latrobe wetlands 

• 37 of 52 of the Wimmera-Mallee pipeline wetlands receiving environmental water 

• Spawning and recruitment of Australian grayling found in the Tarago and Yarra systems 

• A successful golden perch spawning event in the Goulburn River. 

 Case studies on outcomes 10.6.3.

Below are some case studies that demonstrate the positive effect of the delivery of environmental 
water to sites in Victoria. These examples have been provided by VEWH and have been adapted 
from annual reports, CMA seasonal watering proposals, and watering booklets. 

Case study 1: Barmah Forest 

Moira grass is an aquatic grass species that underpins many aspects of healthy floodplains. It forms 
part of an important and threatened vegetation community within the Barmah Forest. The Moira grass 
species used to dominate the Barmah Forest floodplain and serve as a major waterbird feeding 
ground (GBCMA 2013). Over the past 80 years, there has been a 96 per cent decline in Moira grass 
plains at this site due to the drought, absence of a consistent and appropriate flow regime, and exotic 
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animal grazing pressures. In 2013-14, the Moira grass community was the focus of a coordinated, 
large-scale environmental watering event in Barmah Forest. 

This event was part of a multi-site water delivery in the Murray system, targeting environmental 
outcomes in Barmah Forest, whilst also providing benefits for sites situated downstream such as the 
Lower Lakes, Coorong and Murray Mouth in South Australia. 

Following naturally occurring flooding in winter/spring 2013, a total of 355,400 ML of environmental 
water was used to extend inundation of Barmah Forest through to late spring. Significant growth and 
flowering of Moira grass occurred resulting in one of the best ecological responses seen in almost 
seven years. The delivery of environmental water to the site also led to broader benefits for floodplain 
vegetation, and improved habitat, feeding, and breeding resources for other animal species. 

The multi-site watering event was coordinated by a number of environmental water holders including 
VEWH, TLM, Commonwealth Environmental Water Office and NSW Office of Water. 

Case study 2: Murray hardyhead 

The Murray hardyhead is a fish species native to the fresh and saline wetlands of the Murray and 
lower Murrumbidgee river systems. Murray hardyhead have an extremely short life cycle with most 
adult species living for only one year meaning failure to breed in just one year can extinguish a 
localised population. What make this species even more vulnerable are the specific depth and salinity 
levels necessary for breeding. This has meant that environmental water throughout the drought has 
been critical to the continued survival and recruitment of the species. 

During the drought, the Murray hardyhead remained at only three of its historical locations and one 
additional protected site in Victoria. Since 2007, their survival has relied heavily on the delivery of 
environmental water to key sites such as Cardross Basin in the Mallee region, and Round Lake and 
Woorinen North in the North Central region. In addition, Koorlong Lake became part of the recovery 
program in 2009-10 with the introduction of the species to the site. 

Each year, sites received small top ups of water in order to maintain water quality, salinity and habitat 
conditions during hot and dry summer months. The focus of water deliveries was to keep water levels 
high enough in spring and summer to submerge the beds of water plant, Ruppia, that protect 
hardyhead eggs. These deliveries of water played a significant role in maintaining fish populations 
year-to-year. 

Monitoring of these sites showed that “watering maintained dissolved oxygen, turbidity, salinity and 
depth to acceptable levels for Murray hardyhead, which kept the populations stable” (DSE, 2010). 
Stabilising this species has enabled further steps to be taken in order to recover and re-establish self-
sustaining populations of Murray hardyhead at other Victorian sites such as Brickworks Billabong in 
the Mallee region and Lake Elizabeth in the North Central region. The delivery of environmental water 
has contributed significantly to the preparation of these sites for fish relocation. 

Case study 3: The Australian grayling 

Monitoring in the Thomson, Macalister, Tarago and Yarra Rivers in recent years has shown the 
increasing success of environmental watering for one of Victoria’s most threatened fish species – the 
Australian grayling.  

Multiple years of environmental flow delivery and monitoring has contributed to increased knowledge 
of the flow requirements for Australian grayling, and has enabled waterway managers to adapt their 
deliveries in line with this new knowledge. 
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The Australian grayling is a native, migratory fish found in coastal rivers and streams in south-eastern 
Australia. It is currently listed as ‘threatened’ under State and Federal legislation, with its decline over 
time being attributed to a number of factors, including altered flow regimes (due to management of 
rivers to provide water for homes, farms and businesses), barriers to movement up and down stream 
(such as roads, bridges and weirs), habitat degradation and invasive (non-native) species. 

Provision of habitat and spawning opportunities for Australian grayling has been a common 
environmental watering objective for many of the systems in the Gippsland and Central regions – and 
we may now be seeing the positive results. 

Wayne Koster, an aquatic ecologist at Victoria’s Arthur Rylah Institute, says improved understanding 
of the fish’s needs could be increasing the effectiveness of the environmental watering program. 

“The fact that we are now beginning to understand the key processes and water delivery 
requirements to induce spawning in Australian grayling is a fantastic boost in the recovery prospects 
for this species,” he says. 

“Environmental flows for Australian grayling initially focused on short-lived flow events to cue 
spawning. Recent research findings indicated that these environmental flow recommendations were 
inadequate, as they did not consider the distance and time needed for adult fish to migrate so that 
they could reach spawning areas.” 

“Increased flows are critical to the spawning and migration patterns of adult Australian grayling. 
Without high flows, it is likely Australian grayling will fail to spawn. Environmental flows for Australian 
grayling need to consider flow events (natural and managed) of sufficient duration and magnitude to 
allow adults to migrate to lower river reaches. This information will be considered as part of a review 
of the environmental flow recommendations for Australian grayling in the Thomson, Macalister, 
Tarago, Bunyip and Yarra rivers.  

“Our research suggests that targeted environmental watering will play a key role in securing 
populations of this threatened species in Victoria's rivers into the future." 

Case study 4: Gunbower Forest 

Gunbower Forest is a large flood-dependent forest situated on the River Murray floodplain in northern 
Victoria between Torrumbarry and Koondrook. Covering 19,450 hectares, it is bounded by the River 
Murray to the north and Gunbower Creek to the south. It is an internationally significant site (Ramsar 
Convention) forming part of the Living Murray Gunbower-Koondrook-Perricoota Icon Site. Regulation 
of the River Murray and water extraction has reduced the frequency, duration and magnitude of flood 
events in Gunbower Forest over the long-term. This has affected the extent and condition of habitat 
and therefore the health of dependent fauna communities.  

Gunbower Forest is a priority for environmental watering due to the significant environmental values it 
contains – diverse and rare wetland habitats, vulnerable and endangered flora and fauna including 
internationally recognised migratory waterbirds and large areas of remnant vegetation communities. 
Within the forest, priority areas for watering include the: 

• Permanent wetlands such as Reedy Lagoon and Black Swamp – these areas hold unique and 
significant flora and fauna values and provide critical refuge habitat during drought 

• Semi-permanent wetlands such as those contained within the Little Reedy Wetland Complex, 
Little Gunbower Wetland Complex and Whistler Lagoon Complex – these areas provide a 
diversity of resources (e.g. habitat types and food sources) over time and hence support a range 
of communities and ecosystem functions including fish and waterbird breeding events 



 
AITHER | report  153 
Environmental Contribution Evaluation 
 

• River Red Gum forest – these areas make up the bulk of Gunbower Forest and therefore the 
health of the River Red Gum community is critical to the health of the entire system. The forest 
provides resources for activities and processes within the wetland systems (e.g. sources of food 
and nest building material). 

The water infrastructure within these parts of the forest enables effective and efficient environmental 
water delivery to those areas where the greatest values exist – reinforcing these areas as priorities for 
environmental watering events. These structures are critical for the current and future success of 
watering programs, enabling targets and the efficient delivery of water to priority sites. In addition, 
they allow for delivery during dry or drought conditions when water allocations are low. 

The largest ever environmental watering event was undertaken at Gunbower Forest in winter/spring 
of 2014 using the newly constructed Hipwell Road Channel for the first time. The works include an 
offtake regulator, inlet channel and weir to divert water into the forest from Gunbower Creek (part of 
the Torrumbarry irrigation system). The works allow for a larger area of forest to be watered than 
under previous arrangements, and will allow more frequent watering to occur to support the health of 
river red gums and other vegetation. 

The event commenced in late May 2014 and continued until early December 2015. A total of 98 GL 
was delivered continuously through the Hipwell Road Channel over 198 days. The operational 
hydrograph was designed to meet both commissioning and ecological objectives, including: 

• Promote river red gum health and stimulate the aquatic wetland plant community 

• Provide feeding habitat for waterbirds 

• Provide flows to maintain habitat in the lower reaches of Gunbower Creek to support juvenile 
native large-bodied fish 

• Provide opportunities for carbon and nutrient input into the lower reaches of Gunbower Creek to 
increase productivity 

• Provide a range of flow components to stimulate lateral movement on and off the floodplain for 
small and large bodied fish. 

Approximately 3,800 ha of the forest were flooded in 2014-15, including 1,180 ha of wetlands and 
2,570 ha of river red gums. Wetland plants responded positively with wetland plant diversity expected 
to have returned to benchmark levels in annual autumn plant surveys. Two threatened species the 
Wavy Marshwort (Nymphaea crenata) and River Swamp Wallaby-grass (Amphibromus fluitans) 
responded particularly well to the environmental watering event. River Swamp Wallaby-grass was 
observed in November and December 2014 flowering profusely in Reedy Lagoon. 

Field observations showed river red gums responded with a flush of new growth which is allowing 
canopies to continue to thicken and recover from the Millennium Drought. 

A large number of waterbirds such as ducks, spoonbills, crakes and pelicans utilised the resources 
created by the inundated wetlands for feeding and breeding. However, no significant colonial 
waterbird breeding was recorded. 

Approximately 50 GL of nutrient and carbon rich water was returned to the River Murray through the 
forests natural outfall at Chinamans Bend and Shillinglaws and Barham Cut regulators. A small 
volume was also returned to Gunbower Creek through Yarran Creek Regulator. Golden perch were 
observed by local recreational anglers feeding on the nutrient-rich water exiting the forest at 
Koondrook. 

At least 2,500 ha of the river red gums in Gunbower Forest have now received flooding four years in 
the past 10, with three of these years provided by natural floods. This flooding has assisted with 
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returning understory water-dependent species to these areas, which during the drought years became 
increasingly dominated by terrestrial species. 

The high-value permanent and semi-permanent wetlands in the lower part of Gunbower Forest 
received small volumes of environmental water throughout the Millennium Drought. Maintaining these 
critical refuge areas in the landscape for waterbirds and to maintain vegetation communities has 
provided important source populations, allowing the forest to respond strongly to the 2014 
environmental watering event. 

Case study 5: Glenelg River 

It was an award-winning year for the Glenelg River in 2013-14. Aside from scooping up the Australian 
Riverprize for the Glenelg River Restoration Project, the river also recorded increasing numbers and 
distribution of key fish species. 

Stephen Ryan, Waterways Health Planner with Glenelg Hopkins CMA, said the success of the 
Glenelg River Restoration Project highlighted the community connection and interest in the health of 
their river, which was at the point of collapse around 10 years ago due to poor water quality and loss 
of habitat. 

“The award-winning project involved approximately 620 farming families, a range of conservation 
groups, industry representatives and community members, all with the common goal of restoring the 
ecological significance and health of the Glenelg River,” Stephen said. 

The infrastructure works completed as a part of the project, such as the Sandford fish ladder in 2013, 
combined with managed environmental flows, have ensured the passage of a variety of native fish in 
the river. This fish ladder has enabled fish to extend their distribution back into their traditional 
habitats. 

“Prior to installation of the fish ladder, migration was cut short and confined fish to the lower part of 
the Glenelg River. As the fish ladder has become fully operational, tupong have taken advantage of 
the good conditions and opportunity to migrate, and turned up all over the Glenelg catchment,” 
Stephen said.  

“Routine fish surveying, aimed at gauging the effectiveness of environmental flows in the Glenelg 
River, has shown that numerous species are using the fish ladder during prescribed environmental 
flow releases.”  

“Other migratory fish, such as galaxids, Australian smelt and the popular angling species estuary 
perch, have also benefited from the fish ladder. Fish surveys have revealed that estuary perch have 
journeyed as far as Harrow and reports from anglers have indicated that large fish have been taken 
near the Wannon and Glenelg junction just upstream of the fish ladder.” 

Coordinating environmental releases with native fish migration is important, as some fish may start or 
cease movement with changes in flow, and rely on these flow cues to complete their life cycle. 

“Management of environmental flow is key for fish populations in the Glenelg” Stephen said.  

The improvement has pleased the local recreational fishing community. As Dartmoor Angling Club 
president Ricky Owens said, “You don’t have to be Einstein to work out that the improved fishing in 
the Glenelg is on the back of improved conditions and flow in the river.” 
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Case study 6: Campaspe River 

Integration of environmental watering and complementary works brought a range of benefits to the 
Campaspe system in 2013-14. 

The Campaspe River’s long-term environmental health prospects received a big boost through the 
combination of increased environmental water availability and the implementation of on-ground works 
to support native riparian vegetation growth and fish movement in the river.  

This was the first full year during which the Campaspe River’s environmental water entitlement was 
available for use. Darren White, Environmental Flows Project Manager at NCCMA, said access to the 
additional 23,000 ML per year would provide greater opportunity and security for the river and the life 
within it. 

“Together with the water held by the CEWH and TLM program, the extra water provided us with the 
flexibility to plan for and provided a greater range of important flow events in the river, rather than one 
or two single events.” 

Environmental flows delivered in 2013-14 aimed to connect in-stream habitats and enable fish to 
move and spawn, in addition to providing benefits to native bank vegetation, water quality and 
macroinvertebrates. 

Murray-Darling rainbowfish were found at five sites in the stretch of the river between the Campaspe 
Siphon and the Campaspe Weir.   

“This was a significant finding for us because this species has been absent from previous surveys and 
was presumed to be lost from this reach of the river.” 

“Anglers also reported that there were good catches of Murray cod and golden perch during the 
higher flow periods.” 

Darren said sampling last year reaped positive results with a variety of native fish and other fauna 
located in the Campaspe system.   

“In our surveys, we noticed good numbers of Murray-Darling rainbowfish and flathead gudgeons, and 
there were sightings of platypus, which is a positive sign that the health of the river is improving.” 

Providing important support to environmental flow outcomes was the implementation of 
complementary projects in the Campaspe River. These projects are expected to provide significant 
benefits in the longer term. One of these projects was the installation of a fishway at the Echuca Weir 
in May 2014.  

“Installation of the fishway complemented the removal of the Echuca Weir gauge, which opened up 
around 45 kilometres of river between the River Murray and the Campaspe Siphon. This maintains 
water levels which provide greater opportunities for fish such as Murray cod, golden perch and silver 
perch to move into the Campaspe River from the River Murray,” Darren said. 

“Opening up greater areas for fish is an important development in that it helps to rejuvenate native 
populations.” 

In addition, the Victorian Government-funded ‘Caring for the Campaspe’ project continued its 
progress in 2013-14, with the commencement of complementary on-ground works that will protect 
and enhance the health of the Campaspe River. Overseen by the North Central CMA, the project 
involves representatives of community, Indigenous groups, local government and Goulburn-Murray 
Water, and targets improvement of native riparian vegetation along the banks of the river from its 
headwaters to the Murray. 
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“With strong community support, we saw a range of works completed, including fencing, re-
vegetation, and weed (including willow) control – all of which are complementary benefits to aid the 
system in its post-drought and flood recovery phase.” 

“This is a great example of community interest and involvement in the health of the Campaspe.” 

The project began in 2012-13 and will continue until 2015-16. 

10.7. Ongoing need 

The effectiveness of the environmental water management and planning activities outlined in this 
section has resulted in significant environmental and social benefits as demonstrated by the case 
studies in section 10.6.3. Many of the environmental values associated with waterways and water-
related environments have been sustained because of changes to water management and planning 
practices. 

As a result of this coordinated program of investment, EWRs have been established, legally 
protecting the environment’s right to water while changes to management and planning frameworks 
have more effectively balanced these needs with competing consumptive uses. 

Many of the activities associated with the environmental water program are in progress or have been 
completed yet there is a need to continue funding VEWH and the Department’s environmental water 
team. VEWH in particular is charged with managing a significant portfolio of water entitlements 
currently worth an estimated $1 billion. Sufficient ongoing funding to effectively manage this portfolio 
will therefore be important to maximise the environmental return on investment in water recovery and 
other initiatives that have been made. 

In addition, funding to the Department will continue to support sustained management and planning 
activities and the facilitation of capacity building of CMAs. EC funds will ensure the ongoing 
implementation of the environmental water framework including addressing outstanding 
commitments, maximising the efficiency of environmental outcomes with the available environmental 
water and demonstrating the outcomes of its use. 

In addition, funding would also assist the Department in continuing to integrate the environmental 
water program with LSRR activities. Water recovery/delivery in priority systems coupled with direct 
works has demonstrated the benefits of such an integrated program. This is the result of long-term 
planning and sustained investment. Ongoing investment of EC funds for integrated LSRR projects will 
protect previous investments and should see ongoing improvements to the assets. 
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11. Waterway health 

11.1. Overview 

From 2004-05 to 2013-14, a total of $149.8 million of EC funding was invested to improve waterway 
health. A large portion of the investment ($109.2 million) was made in direct works through the Large 
Scale River Restoration (LSRR)/Securing Priority Waterways initiatives.  

The Victorian River Health Strategy, published in 2002, provided the first state-wide framework for 
managing and restoring Victoria’s rivers over the long term. Prior to the development of the VRHS 
there was no clear direction for making decisions on river protection and restoration, absence of 
criteria for determining priority management activities and little policy direction on how to address river 
health management issues in an integrated way. The establishment of ten regional river health 
strategies allowed integrated regional work programs to be developed and prioritised for the first time.  

Implementation of the actions and policy outlined in the VRHS required an appropriate level of 
investment to be successful. The EC investment into environmental water management and other 
waterway management activities (together with other fund sources) enabled this to occur. 

The VRHS was replaced in 2013 with the Victorian Waterway Management Strategy, which 
strengthened the integration of regional planning for environmental water management and 
complementary waterway management activities. 

EC funded initiatives were a major source of funding for the Victorian River Health Program (as it was 
called at the time), which also received other state government and federal funds. The LSRR initiative 
aimed to improve the environmental condition of Victoria’s iconic rivers by investing consistently in 
LSRR projects over multiple years, along with other investments. Investments included a range of in-
stream and riparian on-ground works such as barrier removal, fish ways, erosion control, fencing, off-
stream watering, weed control and revegetation. By tackling large scale projects and targeting a small 
selection of priority waterways for intensive on-ground works, the aim was to accelerate the delivery 
of waterway health outcomes, recognising the fact that the most effective approach to improving the 
environmental condition of priority waterways is to plan well and implement consistently year upon 
year. 

In addition to the investment in on-ground works, $24.9 million was invested in planning and 
improving the ability to monitor, evaluate and report (MER) on river health. Investments in LSRR, 
planning, and MER comprised 89.55% of the total investment in waterway health. 

These major waterway health investments were well aligned with government policy at Federal, State 
and regional levels with the Victorian River Health Program receiving significant funding from the 
Australian Government and other sources. There is also good alignment of investments in waterway 
health with the core legislative objectives of the EC outlined in section 194 of the Water Industry Act - 
in particular that investments seek to “address adverse water-related environmental impacts”. This is 
discussed in greater detail in Section 11.4. 

As shown in Figure 20, the ultimate outcome of waterway health investments has been to achieve 
instream habitat and riparian health improvements which in turn has delivered a range of social and 
economic benefits. These will be discussed in greater detail throughout this chapter. 

Past evaluations have pointed to clear and consistent planning and targeted investment. In addition, 
numerous audits of discrete projects have found them to be (on the whole) well managed, technically 
sound and able to demonstrate the outcomes. The result of these combined investments is priority 
waterways across Victoria have been either maintained or protected from further decline throughout a 
particularly challenging period of drought, flood and bushfire.  
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Aither has profiled three case studies that demonstrate the quality and effectiveness of LSRR 
programs at both a site and regional scale. The case studies span a range of landscapes from south 
west (Glenelg) to northern (Loddon) to south east (Bemm). Combined, these case studies represent 
$18.87 million in EC funding, or approximately 17% of the LSRR program. There is good evidence of 
resource condition change at this level with investments leading to demonstrable biophysical and 
social outcomes for the river and riparian corridor. In the Loddon River case study for example, these 
outcomes included increases in the length of river available to fish, improved in-stream habitat, and 
improved vegetation cover and regeneration and improved water quality. In the Glenelg CMA, there 
were a number of tangible social outcomes in the form of increases in tourism through recreational 
fishing and strengthened landholder engagement, trust and acknowledgment of the benefits of 
improved land management practices. 

Aither has estimated that based upon the outputs achieved, waterways protected or improved can be 
defensibly valued at between $230 million and $330 million In addition, planning, MER and other 
investments have sought to build greater confidence and clarity that investments and interventions 
are delivering the waterway health outcomes sought. 

 
Source: Aither 2015 

Figure 20 Overview of activities, outputs and outcomes of waterway health investments 

11.2. Problem statement 

Prior to the introduction of the EC, the ecological health of the majority of Victorian waterways was in 
varying degrees of degradation. According to the first Index of Stream Condition (ISC) monitoring data 
(DSE 2004) 

One-third of Victoria’s major streams and two-thirds of wetlands are in poor or very 
poor condition. Nearly half of all estuaries have been damaged and the health of the 
River Murray, into which many northern rivers flow, is severely compromised with 
flows at the mouth reduced on average by two thirds. Poor river health has 
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contributed to significant losses of fish, birds and other animals and plants dependent 
on water. 

 
Source: Victorian Government 2004 

Figure 21 Proportion of length of major streams in excellent or good condition 

According to the 2002 Victorian Catchment Management Council (VCMC) report, The health of our 
catchments: a Victorian report card, Victoria’s efforts “to protect and sustainably manage natural 
capital are not keeping pace with the breadth of degradation symptoms depreciating the natural 
capital base” (2002). 

Past river management activities had been directed primarily towards the effective delivery of water 
for irrigated agriculture, provision of stock access to water and flood protection measures. In the 
process, there had been widespread removal of in-stream vegetation and logs (large woody debris), 
clearing of river banks, straightening of channels, and the introduction of weirs and levee banks 
(VCMC, 2002). These practices had resulted in reduced in-stream habitat and water quality, 
increased channel instability, and barriers to the movements of plant and animal species along 
waterways and riparian corridors. 

As noted in OWOF 2004, when the health of waterways deteriorates, so does the quality of services 
they provide for communities and economies. Healthy waterways provide a range of economic, social 
and ecological benefits including amenity and recreation opportunities, improved water quality for 
irrigation and town supply and critical bio-links through largely cleared landscapes for aquatic and 
terrestrial species and associated ecological functioning. 

The health of waterways requires largely intact stream channels and riparian areas where native 
vegetation and animal species are dominant and exotic species are prevented from threatening 
ecological integrity. However, by 2004 many Victorian waterway frontages had been grazed and 
cleared and land use practices had contributed significantly to the nutrient enrichment of aquatic 
ecosystems, causing extensive damage to wetland and riparian vegetation, channel stability and in-
stream habitat. 



 
AITHER | report  160 
Environmental Contribution Evaluation 
 

Furthermore, beyond the waterway and riparian zone, historical land use practices in catchments had 
also led to poor water quality, affecting the local ecology of rivers and downstream waters, restricting 
the amount of water for consumptive use and industry, and diminishing the recreational value of 
waterways. Key threats included “increases in nutrients (such as phosphorous and nitrogen), 
sediments, turbidity, salinity, toxicants (such as metals and pesticides), bacterial contamination, 
reduced dissolved oxygen levels, altered acidity and altered water temperatures” (DSE 2009). 

Over the past decade across the investment period in focus, the Victorian River Health Program has 
worked to address these impacts and improve river condition by undertaking a range of management 
activities including environmental water management, improving instream habitat and revegetating or 
fencing off riparian areas through voluntary partnerships with landholders. Significant funding for the 
Victorian River Health Program comes from the EC. 

11.3. Overview of investment 

This category of investment includes initiatives aimed at improving the condition of Victorian 
waterways both through direct intervention, as well as improved planning and MER to address 
declining waterway health across the state due to drought and past land and river management 
practices. 

In priority areas, the Government initiated complementary habitat and river restoration activities on in-
stream and riparian habitat, as well as water quality and catchment improvements. Direct intervention 
included a range of on-ground works such as fencing and revegetation, erosion control, off-stream 
water access, fish passage enhancements and weed control. 

Major investments in planning and delivering waterway improvements were an important component 
of an integrated approach to achieve long term waterway health outcomes. This was closely aligned 
with initiatives to recover water for the environment and place systems on a sustainable, long term 
footing. These initiatives were planned and delivered in the broader integrated framework provided by 
the Victorian River Health Program. 

A summary of EC funding for the delivery of waterway health initiatives between 2004-05 and 2013-
14 is provided inTable 48. As shown, the EC has contributed a total of $149.8 million for the delivery 
of initiatives targeting improved waterway health. The funding can be grouped into the following 
categories of investment: 

• LSRR: $109.2 million 

• Planning and MER: $26.7 million 

• Other: $13.9 million. 
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Table 48 Inputs into waterway health between 2004-05 and 2013-14 

Category 

Tranche 1($ 
million) 

2004-05 –  
2007-08 

Tranche 1 

($ million) 

2008-09 –  
2011-12 

Tranche 1 

($ million) 

2012-13 –  
2013-14 

Total 

LSRR 36.580 47.750 24.900 109.230 

Planning and MER 12.110 11.821 2.763 26.694 

Other 0.200 9.204 4.500 13.904 

Total 48.89 68.775 32.163 149.828 

Average per 
annum 

12.223 17.194 16.068 - 

 

Source: DELWP. 

The majority of funding (LSRR, planning and MER) was provided to the regional CMAs and to the 
Department as the organisations responsible for managing waterways under the Water Act . Within 
these funding streams, some funding was used to provide incentives for landholders and local 
community and volunteer groups (i.e. Landcare, Waterwatch) to deliver outcomes on behalf of the 
CMAs and government. 

Other State recurrent funding and programs such as the Natural Resources Investment Program 
(NRIP) and federal funding sources such as the National Heritage Trust (NHT) and the National 
Action Plan for Salinity and Water Quality (NAP) complemented these EC investments. 

As shown in Table 48, waterway health investment increased from tranche 1 where it averaged $12.2 
million per annum, to tranche 2 where it averaged $17.2 million and has remained around that level 
for the first two years of tranche 3. Table 49 breaks down the investment in this category by initiative. 
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Table 49 Inputs into waterway health between 2005-05 and 2013-14 

Initiative 

Tranche 1 

($ million) 

2004-05 –  
2007-08 

Tranche 2 

($ million) 

2008-09 –  
2011-12 

Tranche 3 

($ million) 

2012-13 –  
2013-14 

Large Scale River Restoration / 
Securing Priority Waterways 

36.580 47.750 24.900 

Establishing and upgrading monitoring 
capability of river condition, health of 
fish communities, water quality and 
quantity and community attitudes 

7.094   

River health research and innovation 3.258   

Regional water education initiatives 
and action plans 

1.758   

River health monitoring  10.821  

Continue the Werribee Vision  9.204  

CMA regional works program  1.000  

Demonstrating waterway health 
outcomes 

  2.763 

Kananook Creek dredging   2.500 

Mordialloc Creek dredging   2.000 

Parks Victoria grants management   0.200 

Total 48.690 68.775 32.363 
 

Source: DELWP. 

11.4. Alignment of EC investments with policy and EC objectives 

 Alignment with national water policy 11.4.1.

In 1994, COAG put forward a reform framework that highlighted, among other things, the need to 
address a number of issues and deficiencies involving water and the wider natural resource base. 
With regards to waterways and the state of the environment, it was noted that there was “widespread 
natural resource degradation which has an impact on the quality and/or quantity of the nation's water 
resources” (COAG, 1994). This was followed by the NWI Agreement in 2004 that sought to optimise 
economic, social and environmental outcomes by (in part) achieving statutory provision for 
environmental and other public benefit outcomes, and improved environmental management 
practices (NWI, 2004). Investments in waterway health aligned well with these improved 
environmental management practices. 

The EC investments in waterway health also aligned well with major Federal funding initiatives. These 
included the NHT and the NAP which covered the first four years of EC funding and the Caring for our 
Country program that commenced in mid-2008. Victoria’s planning and investment on priority 
waterways high value waterways enabled the CMAs to bid successfully through these external 
funding sources and deliver additional benefits. 
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 Alignment with Victorian water policy 11.4.2.

OWOF 2004 stated the government’s aspiration to have healthy rivers, floodplains, estuaries and 
catchments, noting that one-third of Victoria’s rivers were in poor or very poor condition. The policy 
aim was to “significantly improve the health of Victoria’s rivers, floodplains and estuaries by 2010 to 
ensure that they are capable of delivering a wide range of services to the community” (DSE 2004). 
The document noted the range of values and benefits that flow from waterways, in particular the fact 
that Victoria’s social and economic systems are built around these assets, with the proposed reforms 
seeking to tackle all aspect of river health through the policy framework provided by the Victorian 
River Health Strategy (VRHS), which was developed in 2002. 

OWOF 2004 noted that degraded and degrading rivers, aquifers and floodplains seriously affect 
regional and urban communities and economies. It also noted that the health of these systems is a 
result of a multitude of factors including: altered flow regimes; poor water quality; clearing and 
inappropriate riparian management; erosion, sedimentation or de-snagging practices that impact upon 
channel form and habitats; barriers that impede fish movements and reduced links with floodplains 
(DSE 2004). 

The white paper noted the following actions relating to waterway health: 

• Action 3.1 – The Government will improve the health of Victoria’s rivers, floodplains and estuaries 
through: 

- The integrated policy framework provided by the VRHS 

- Using regional river health strategies and catchment management authorities to establish 
regional priorities and integrated programs for river protection and restoration within a state-
wide policy context. 

• Action 3.2 – The Government will invest an extra $100 million over the next four years to protect 
and repair the health of our rivers and aquifers. 

The paper stated that funding would be available for: 

• Restoration measures to improve water quality, habitat and flows in rivers and wetlands 

• Monitoring programs to assess progress and adjust programs where necessary 

• Improve understanding of environmental flows and river health. 

These actions and the associated focus of funding were aligned with the VRHS (DNRE 2002). The 
VRHS provided a vision, management approach and state targets along with a regional planning 
framework to identify priorities. The approach sought to protect high value rivers, maintain ecologically 
healthy rivers, achieve an overall improvement of all other rivers and prevent future damage (DNRE 
2002). The State strategy was supported by ten regional equivalents that were led by the CMAs (and 
Melbourne Water in the metropolitan region) and developed in partnership with a range of 
stakeholders. 

Investments in waterway health were strongly linked to environmental water investments. A better 
long term basis for balancing competing water demands in systems through improved environmental 
water arrangements needed to be protected and enhanced by also working directly on the health of 
those systems in the waterway, the riparian zone and throughout the catchment to protect values and 
address threats. In addition, a number of on ground works investments were designed to maximise 
the benefit delivered from environmental water. As one such example, flow barriers instream and 
between waterways and fringing riparian wetlands were lowered or removed to get the maximum 
environmental benefit from the available quantity of environmental water. 
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 Alignment with objectives of the Environmental Contribution 11.4.3.

The waterway health investment category is predominantly aligned with the objective of the EC in 
addressing adverse water-related environmental impacts. The investments in waterway health 
improvements have sought to repair damage caused by both the direct and indirect use of waterway 
assets. The investments also enable the restoration, maintenance and protection of environmental 
values associated with waterways with less total water available for water-dependent environmental 
values. 

Promote the sustainable use of water 

Importantly, investments in planning and MER have driven improved understanding of waterways to 
inform their effective management in the long term. Improved understanding means that values can 
be protected, threats can be addressed and the systems can be managed within the known limits of 
the resource. 

Addressing adverse water-related environmental impacts 

In relation to this EC objective, the investments addressed both water quality and water quantity 
impacts.  

Improved water quality outcomes were achieved through removing stock from waterways (fencing), 
reducing erosion, establishing vegetation buffers and improved land management practices. Improved 
water quality provides direct benefit to consumptive users (stock and domestic, irrigation and town 
water supplies) as well for instream ecological values. 

Water quantity impacts were addressed through the establishment of the Environmental Water 
Reserve (EWR) and complimentary waterway works such as barrier removal to maximise the 
environmental benefit achieved at lower flow volumes. 

Aither has found that it is difficult to see alignment with the EC objectives for approximately 9% 
($13.7m) of the waterway health investments. This included the following project investments: 

• Continue the Werribee Vision ($9.2 million in tranche 2): This project was a grant program to 
promote sustainability initiatives across the Werribee Plains region. Funding was provided to a 
range of organisations across 64 projects. Grants were on average around $150,000 and were 
associated with a total investment value of $33.8 million when other funding sources are included 

• Kananook Creek and Mordialloc Creek dredging ($4.5 million combined in tranche 3): In both 
cases these investments delivered a program of silt dredging from the bed of the creek to improve 
access for watercraft. 

11.5. Description of projects and outputs delivered 

Each of the three major investment areas is discussed in the following sub-sections. 

 Large scale river restoration 11.5.1.

A key initiative of OWOF 2004 was the Protecting and Repairing our Water Resources program. One 
component of this was the LSRR initiative, which was delivered by the regional CMAs and 
commenced in 2005-06. The initiative aimed to support the Government’s commitment to improve the 
health of Victoria’s rivers, floodplains and estuaries as outlined in OWOF 2004. 
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Where environmental water recovery, management and delivery activities took place, complementary 
on-ground works were undertaken in order to improve waterway health in those same systems to 
maximise environmental outcomes. For example, the management of EWRs occurred within the 
broader program of river restoration. On-ground works were undertaken simultaneously in target 
ecosystems to improve the effectiveness of environmental flows and the health of priority waterways. 
A number of monitoring, evaluation, reporting and research initiatives also complemented the LSRR 
and environmental water program which will be discussed in greater detail in the following section. 

A total of $109.2 million was invested across the three tranches with slight increments on a per 
annum basis, from an average of $9.1 million per year in tranche 1 to an average of $12.5 million per 
year in tranche 3. Approximately 94% of the total LSRR funding was generally invested into a single, 
iconic, priority waterway per region (Glenelg, Wimmera, Murray, Loddon, Werribee, Broken, 
Thomson-Macalister, Ovens) while in two regions multiple priority value waterways were the subject 
of on ground works (Great Ocean Road estuaries, East Gippsland Heritage Rivers). As noted earlier, 
the LSRR program was designed to complement the proposed recovery of water for the environment 
(refer to Table 47 for the volumes of environmental water available in these river systems).The 
remaining 6% ($7 million) of LSRR funding was invested in tranche 1, for the restoration of Winton 
Wetlands associated with the decommissioning of Lake Mokoan. This investment is discussed 
separately in more detail below. 

The LSRR initiative has contributed to riparian, physical form, instream habitat, high value asset 
protection and protection of Heritage Rivers (GHD 2009). The LSSR initiative provided the 
mechanism through which river health issues at several scales could be addressed. The structure of 
the funding for this program meant that CMAs increased funding security allowing for more efficient 
planning and management of initiatives and the ability to focus on long term outcomes in each 
systems. 

Between 2005-06 and 2013-14, EC funding contributed to delivery of the following outputs: 

• 1,405 km of riparian fencing 

• 1,379 ha of revegetation 

• 130 stream bed and bank stabilisation structures installed 

• 356 ha of aquatic and riparian weeds treated 

• 2,550 participants at 353 community events 

• 376 conservation agreements covering an area of 1,296 ha.
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Table 50 Total EC funded outputs between 2005-06 to 2013-14 

Output Qualifier 
Unit of 
measure 

2005-06 2006-07 2007-08 2008-09 2009-10 2010-11 2011-12 2012-13 2013-14 TOTAL 

Riparian 
fencing 

Remnant and 
revegetation 
protection 
combined 

Length of 
fencing (km) 

10 72 71.6 16 168 143.1 325 256 316 1404.70 

Total area of 
revegetation 

 Area (ha) 20 124.6 87.3 31 88.9 90.6 556 126.5 254 1378.90 

Stream bed 
and bank 
stabilisation 

Bed and bank 
combined 

Length 
treated (km) 

41 2.62 37.68 3 82.12 133.54 190 8.7 1 499.66 

 
No. of 
structures 
established 

5 6 24 0 18.36 1 28 4 44 130.36 

Total area of 
weeds 
treated 

Aquatic and 
riparian 
combined 

Area treated 
(ha) 

0 35.98 478.7 17 736.64 242.78 787.5 248.5 1011 3556.10 

Community 
engagement 

All types 
No. of 
events 

2 22 64 0 77 109 8 71 0 353.00 

Excludes 
Waterwatch / 
Estuarywatch 

No. of 
participants 

60 915 753 0 200 0 135 100 387 2550.00 

Conservation 
agreements 

 

No. of 
agreements 

0 52 34 9 50 18 80 37 96 376.00 

Area 
covered (ha) 

0 106.5 30 190 227.3 46.2 471.54 224.5 0 1296.04 

 

Source: DELWP. 
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Winton wetlands restoration 

The Victorian Government, through OWOF 2004, made a commitment to provide up to $20 million to 
restore the Winton Wetlands in northern Victoria, following the decommissioning of Lake Mokoan. As 
noted in the briefing paper to the Minister for Water, funds were provided to cover the implementation, 
management and monitoring costs of the Future Land Use Strategy (FLUS). The FLUS outlined a 
vision for a ‘world-scale’ wetland restoration project subsequent to decommissioning of the storage. 
The FLUS was designed to be implemented over three phases and fifteen years and commenced in 
March 2010. 

The following key achievements have been made towards implementing the FLUS: 

• Master Plan completed in August 2012 

• 40 km of road re-established 

• 500 hectares of revegetation throughout the reserve 

• Construction of a 1.5 km walk along the foreshore known as Greenhill Walk 

• Continuing pest, plant and animal eradication program at a cost of about $80,000 per annum 

• Interpretation signage throughout the reserve 

• Construction of an interpretation shelter and picnic facilities on the foreshore 

• Completed a cultural heritage survey of the reserve 

• Completed an index of wetlands assessment resulting in 32 wetlands being identified 

• Developed and implemented a grazing policy for management of stock grazing on the dry land 
areas. 

The Master Plan, in line with the FLUS and Winton Wetlands Restoration and Monitoring Plan, 
outlines the vision for the development of tourism, recreation, community, education and research 
infrastructure for the Winton Wetlands Reserve. It also includes proposed business models to ensure 
the long term financial viability of the Reserve. 

Approximately one-third of the activities and achievements under the FLUS may be attributed to the 
$7 million EC investment (out of the total $20 million sourced for the program). 

 Planning and MER 11.5.2.

Establishing and upgrading monitoring capability of river condition, health of fish 
communities, water quality and quantity and community attitudes 

This initiative aimed to expand existing river health monitoring to meet the requirements of the MDBC 
Sustainable Rivers Audit (SRA). A similar expanded program for the southern basins was also 
implemented. Data was also used to meet the Department’s reporting requirements  and ISC 
assessments. The data provided the scientific basis to guide longer term river management as well as 
provide a benchmark of condition against which future patterns could be assessed. 

In addition, the data collected was provided as primary input for regional priority setting processes 
undertaken by CMAs that consider values, threats, and risks to river health. This prioritisation process 
informed regional work plans submitted to Government for funding to maintain and improve waterway 
condition. The data enabled CMAs to transparently and rigorously prioritise work programs that were 
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focused on improving waterway health, both for EC funded programs as well as those funded through 
other sources. 

This initiative involved reporting across 850 river reaches throughout Victoria (covering 28,000 km of 
rivers). Activities involved the sampling of fish species at 528 locations, and sampling of macro 
invertebrates at 980 sites across the State, along with a range of other important ecological health 
indicators described and assessed by the ISC assessment process. 

River health research and innovation 

This initiative was a research program that was developed to address priority gaps in river health 
knowledge as identified in the VRHS. This initiative also aligns directly with Action 2.19 of OWOF 
2004 which states that the Government will “participate in a collaborative research program with key 
national climate researchers, to better understand the risk of climate variability and climate change” 
(DSE 2004). 

Research areas included demonstrating the value of rivers to support Government policies outlined in 
OWOF 2004; the assessment of economic values of rivers to communities; an assessment of the 
effectiveness of environmental flows; river red gums and flood cycles in northern Victoria; and 
catchment hydrology priorities. Workshops were held with CMAs and other agencies implementing on 
ground works in order to prioritise research to address knowledge gaps in waterway health. 

The EC funded climate change research, four PhDs, developed an environmental flows framework for 
Victoria. The initiative also looked at improving surface water quality monitoring by upgrading sites to 
allow for the collection of real-time data. The initiative undertook a comprehensive technology 
upgrade of surface water monitoring sites to provide for telemetered access to data in real time for 
high priority sites. 

In addition, research also looked at impacts of catchment land use. Up to 200 long term vegetation 
and physical form sites were established across the State. These sites will allow a much better 
understanding of how sites respond to management intervention over time. This will in turn allow the 
Government and CMAs to set detailed management objectives. Research has also been undertaken 
that identifies where instream wood occurs in major rivers which is a major driver for healthy fish and 
macro invertebrate populations. 

Regional water education initiatives and action plans 

The Department has not been able to provide information on project outputs for this initiative. 

River health monitoring 

This initiative included two separate components: Adaptive Management (approximately $8.5 million) 
and Waterwatch Victoria (approximately $2.3 million). 

The Adaptive Management program aimed to establish a comprehensive state-wide program of 
monitoring networks in order to provide for regular assessments and reporting on the condition of 
Victoria’s river systems. One main element of this project was the ISC. 

Waterwatch received funding for the coordination of community-based waterway monitoring and for 
waterway health engagement and awareness raising activities. In some regions, CMAs leveraged 
funds from water authorities and local councils in order to implement a schools education program 
(Deloitte, 2012). Over the course of tranche 2, over 100,000 Victorians participated in the Waterwatch 
Victoria program. Waterwatch volunteers and groups monitored water quality and macro invertebrates 
at 2,600 sites across the State, involving 12,100 monitors. This data is important to monitoring efforts 
as there are currently only 180 fixed water quality sites in Victoria. This data helped provide water 
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quality information and data where none previously existed. In addition, a Waterwatch Victoria Data 
Management System was implemented. 

CMA regional works program 

While called the CMA regional works program, this in fact provided funding for the development of 
Regional Strategies for Healthy Rivers, Estuaries and Wetlands (later re-named Regional Waterway 
Strategies) for each CMA region. These eight-year strategic regional plans used a transparent 
regional priority setting process to identify high value rivers and priority management activities to help 
guide state government and other investment to improve waterway health. 

Demonstrating waterway health outcomes 

This initiative aimed to provide comprehensive monitoring and assessment of both the short term on-
ground works outputs and the long term waterway health outcomes from investment into waterway 
health activities. The initiative also aimed to address some important knowledge and policy gaps in 
Victoria through targeted strategic investment into research and innovation. 

While this initiative does not provide on-ground work outputs there are significant steps towards 
improving knowledge and management effectiveness that have been made through this initiative. A 
selection of highlighted projects funded through this initiative includes: 

• state-wide macroinvertebrate monitoring to inform assessment of river health including long-term 
monitoring sites  

• finalisation and publication of the third state-wide assessment of river health and online public 
access to waterway health data through the Index of Condition website 

• establishment of a state-wide intervention monitoring program for riparian management activities 

• a range of research projects to improve our understanding of the relationships between 
management activities and improved waterway condition 

• collaboration with the Environment Protection Authority Victoria to develop a state-wide predictive 
model of river condition using macroinvertebrates as an indicator. 

Note: monitoring ecological responses to environmental flows is discussed in the more detail in the 
environmental water chapter (section 10). 

 Other 11.5.3.

Continue the Werribee Vision 

This investment was spread across all four years of tranche 2, averaging $2.7 million with a peak of 
$5.2 million in 2009-10. Based upon the Department's Vision for Werribee Plains Grants program 
2008 – 2011, the funding provided an extension to the original funding (Stage 1) to promote 
sustainability initiatives across the Werribee Plains region. Stage 2 focused on the provision of grants 
to community, industry and local government by supporting projects that delivered on broad 
sustainability outcomes and the development of social capital in the communities of the Werribee 
Plains. The three themes of the Grants Program were: 

• Improved and protected biodiversity outcome 

• Improved sustainability in industry and society 

• Opportunities with recycled water to generate new economic opportunities 
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A total of 64 projects were provided with funding across 13 application rounds. These 64 projects 
totalled $9.8 million excluding GST with EC funds contributing $9.2 million to the total. This funding 
was augmented by an additional $23.6 million from other organisations. While it is difficult to 
understand in detail what each of the 64 projects achieved based upon the short descriptions 
provided, Aither found that around half of the investment ($4.9 million) was potentially aligned with the 
objectives of the EC. These included project investments in Waterwatch, waterway corridor 
restoration, water quality improvements and stormwater harvesting. 

Kananook Creek Dredging 

This initiative removed and disposed of 2,600 cubic metres of Class C categorised sediment in order 
to ensure sufficient clearance for small recreational vessels. 

Mordialloc Creek Dredging 

Up to 10,000 cubic metres of silt was removed from Mordialloc Creek between Governor Road boat 
ramp and the mouth of the creek. The dredging works increased the depth of the creek by 1.5-2 
metres to improve navigability for recreational boaters and increase the amenity of the area. As part 
of the funding agreement, City of Kingston is developing a long-term sustainability dredging plan for 
Mordialloc Creek. 

Parks Victoria grants management 

This initiative provided funding for Parks Victoria to implement regional initiatives. 

11.6. Overall contribution to outcomes – impact and legacy 

The value of the outcomes of waterway health investments are demonstrated here using two 
approaches: 

1. a more detailed demonstration of the outcomes of waterway health investments using three 
case studies of CMA managed programs that received EC funding and have led to 
substantial, positive impacts on waterway health 

2. a broad-scale analysis of the non-market benefits associated with waterway improvements. 

 Valuing waterway outcomes – qualitative analysis 11.6.1.

It is difficult to conclusively link an improvement in long-term condition change directly with the 
majority of the management activities completed as ecological responses occur across a wide range 
of spatial and temporal scales. In fact, some ecological responses do not occur within the timeframe 
of many short-term projects and funding cycles (1-4 years). Degraded ecosystems typically respond 
to intervention over long time periods. 

In saying this, however, management approaches that are designed and implemented over multiple 
years, as was the case with the tranche-based EC funding, are typically more successful in achieving 
positive condition change. Within this investment category, there is evidence of clear and consistent 
planning and investment at a project level. The result of this investment is that priority, high value 
waterways across the State have been either maintained or protected from further decline throughout 
a particularly challenging decade which included record low rainfall and runoff in catchments across 
the State and historic bushfire and flooding events. The Department reported (DEPI 2013) in the Third 
ISC Report (covering the period 2004 to 2010) that: 
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across Victoria, 23 per cent of river length assessed was in good or excellent 
condition. The report indicates that there has been no substantial change in state-
wide river condition since the 2004 report. This is a good result considering the data 
for this assessment was collected over a six-year period that coincided with a severe 
drought and several extensive bushfires. 

The ISC was established to assess the broad condition of rivers (at the reach-scale) across the state 
over the long-term and not to evaluate shorter-term, site specific change in river condition. CMAs and 
the Department have begun site-scale monitoring at targeted locations across the state to assess and 
better understand the relationships between outputs, management outcomes and long-term condition 
outcomes.  

Despite it being difficult to categorically link state-wide condition change with the on-ground works 
delivered at specific sites that were funded through these initiatives, Aither has identified a number of 
case studies that demonstrate noticeable positive impacts at a site-level as a result of EC 
investments. Below are three case studies on high priority systems in Victoria that demonstrate not 
only the quality of the initiatives being implemented by CMAs but also the positive impact many of 
these management interventions have had on waterway health. 

Case study: The Loddon River, North Central Region 

Context 

The Loddon River is Victoria’s second longest river, traversing approximately 430km through north-
central Victoria from its headwaters near Daylesford to the Little Murray River. Recognised as having 
a range of significant environmental values – including native flora, fauna, fish and threatened 
vegetation communities – the Loddon is a regulated and flow-stressed river. It was listed as a priority 
river in the North Central River Health Strategy (2005). The North Central Catchment Management 
Authority (NCCMA) has undertaken a range of projects since that time aimed at complementing 
improved environmental flows (refer to Table 51) to maximise the potential for improvements to river 
health condition.  

Funding 

The suite of projects delivered across the lower Loddon between 2003 and 2013 are now collectively 
considered part of the long-running, large-scale Loddon Stressed River project. Funding for this 
project has been provided by the Victorian Government under a range of different river health 
programs. 

The 10-year Loddon Stressed River project comprised two phases from 2003-08 and 2008-13 
respectively. Funding over this period is summarised in Table 51 and totals close to $10 million. As 
can be seen, approximately 80% of the total funding has been sourced through the EC funded LSRR 
program (tranches 1 and 2). 
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Table 51 Loddon Stressed River project funding 

Phase Year Funding source Amount ($ million) 

1 

2003-04 and 2004-05 Stressed River Initiative 1.4 

2004-05 River Health and Aquifer 0.6 

2004-05 to 2007-08 LSRR tranche 1 3.6 

2 

2008-09 to 2011-12 LSRR tranche 2 4.3 

2012-13 
VIF CW514-33 On Ground 
Works Program 

0.1 

Total  10 
 

Source: NCCMA 

Outputs 

The outputs from Phase 1 and 2 of the Loddon Stressed River project are detailed in the NCCMA’s 
Loddon Stressed River performance report (NCCMA 2014). A summary of the outputs quantified over 
the ten-year period from 2004-13 is provided in Table 52. 

Table 52 Summary of outputs from the Loddon Stressed River project 

Output Unit Phase 1 Phase 2 Total 

Fence remnant 
vegetation within riparian 
zones 

km 125.7 120.3 246.0 

Revegetate with 
indigenous vegetation 
within riparian zones 

Ha 59 38.8 97.8 

Off-stream watering 
points established 

No. 
installed 

108 58 158 

Pest-treatment – willow Ha 43.6 37.1 80.7 

Pest-treatment – woody 
weeds 

Ha 76.7 36.4 113.1 

Stream bank stabilisation 
(length of river protected) 

km 10.4 1.2 11.5 

Stream bank stabilisation 
(structures established) 

No. of 
structures 

0 8 8 

Increase social capacity 
of community groups 

No. of 
events 

18 32 50 

Community groups 
supported 

No. of 
individuals 

0 1,203 1,203 

No. of 
groups 

28 28 56 

 

Source: NCCMA 2014 
 

The deliverables from Phase 2 complemented and consolidated work from Phase 1, resulting in a 
number of significant outputs over the full duration of the project. These include: 

• Engagement with more than 1,150 attendees at 50 river health community events 



 
AITHER | report  173 
Environmental Contribution Evaluation 
 

• Riparian Works Evaluation of project sites that identified: 

• Riparian zone fenced at 99% of sites sampled 

• Sites permitting unrestricted stock access reduced from 75% to 1% 

• Sites completely excluding riparian zone stock access increased from 5% to 60% 

• Sites with mostly native vegetation cover increased from 14% to 58% 

• Extensive weed covering increasing from 5% to 78% of sites, with opportunities identified for 
improving revegetation techniques and species selection 

• Work with more than 150 landholders; a survey of participating and non-participating landholders 
suggested an increased awareness of environmental value and river health issues, as well as 
increased confidence in actively undertaking and recognising the benefit of improvement on 
ground works 

• 390km of fencing protection, equating to 56% of total river frontage and 600ha of riparian 
vegetation 

• Fencing of a further 67km of tributary river frontage. 

Outcomes 

The broadly stated objectives of the project were to: 

• Progress towards a fully protected streamside zone along the Loddon River  

• Increase the length of river available to fish and improved habitat  

• Engage and involve the community.  

The extensive on ground works undertaken over the 10 years of the Loddon Stressed River project 
have resulted in a range of demonstrable biophysical and social outcomes for the river and riparian 
corridor. In the short and intermediate-term these are particularly associated with changes in 
vegetation cover that result from stock exclusion. 

Biophysical changes from project activities were notable, in particular the marked reduction in sites 
where stock had free access to the waterway, changes in vegetation cover and regeneration were 
also evident.  

In delivering these on ground works the project has also had tangible social outcomes in the form of 
strengthened landholder engagement, trust and acknowledgement of the benefits of improved land 
management practices. Project participants had a positive attitude towards the project and on ground 
works. The project also had a positive influence on attitudes to river health and river health 
restoration, as well as building community passion for the Loddon River. 

Case study: The Glenelg River, Glenelg Hopkins Region 

Context 

The Glenelg River in south-western Victoria is the third longest in the state, traversing approximately 
350km from the Grampians Ranges to its estuary at the township of Nelson. Rocklands Reservoir, 
constructed in 1953 substantially altered the natural flow regimes, seeing large amounts of water 
diverted from the upper reaches for irrigation and town water demands. The reduced flow in the river 
exacerbated sand slug formation, created saline pools, and reduced habitat diversity and connectivity 
for aquatic species. 

The river is highly valued because it supports a range of rare and threatened plant and animal 
species, healthy fish populations and also more common, iconic species such as platypus. The 
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estuary is listed under the Heritage Rivers Act, 1992 and is a nationally important wetland. The 
Glenelg Hopkins CMA (GHCMA) has undertaken a range of projects since that time aimed at 
complementing improved environmental flows (refer to Table 53) to maximise the potential for 
improvements to river health condition. 

Funding 

Over the 10 year period of analysis (2004-05 to 2013-14) funding has come from a range of state and 
federal sources including the NAP, Caring for our Country and the Natural Disaster Relief and 
Recovery Arrangements (NDRRA) following the 2010-11 floods. Funding over this period is 
summarised in Table 53. 

Approximately 42% of the total funding for on ground works completed on the Glenelg during the 10 
year period has been sourced through the EC (tranches 1, 2 and 3). 

Table 53 Glenelg River project funding 

Year Funding source Total amount ($ million) 

2004-05 OWOF-LSRR ($952,000) & other 2.6468 

2005-06 OWOF-LSRR ($1,076,100) & other 2.5645 

2006-07 OWOF-LSRR ($1,087,100) & other 2.2509 

2007-08 OWOF-LSRR ($595,600) & other 2.2320 

2008-09 OWOF-LSRR ($1,252,000) & other 1.8275 

2009-10 OWOF-LSRR ($1,171,000) & other 2.7700 

2010-11 OWOF-LSRR ($972,000) & other 2.0225 

2011-12 OWOF-LSRR ($755,000) & other 2.5864 

2012-13 SPW-OGW ($615,000) & other 1.8168 

2013-14 SPW-OGW ($764,000) & other 1.3814 

Total  $22.153 
 

Source: GHCMA 2015 

Outputs 

A summary of the outputs achieved from the Glenelg River project is provided in Table 54. 
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Table 54 Summary of outputs from the Glenelg River project 

Output Unit Quantity 

Fencing of riparian zones km 1,725 

Revegetate with indigenous vegetation within 
riparian zones 

Tubestock (no.) 550,000 

Revegetate with indigenous vegetation within 
riparian zones 

Direct seeding (km) 796 

Weed control completed Ha 2,784 

Logs placed along 8.5km to enhance in-stream 
habitat 

No. 870 

Erosion control structures to stabilise bed and banks No. 43 

Barrier removal to improve in-stream habitat 
connectivity 

No. 12 

Sand removed to enhance in-stream habitat Cubic metres 180,000 

Environmental flows delivered ML 20,000 

Environmental flow delivery structures completed No. 3 

Waterway Action Plans developed No. 6 

Farming families involved and working in partnership No. 659 
 

Source: GHCMA 2015 

As noted in Table 54, a total of 6 Waterway Action Plans (WAPs) have been developed for the 
Glenelg River as part of the overall restoration program. WAPs direct investment into the most 
important threats and assets. The GHCMA has shown that WAPs have increased: 

• The proportion of on ground works on higher priority waterways from 20% to 85% 

• Project uptake from 19% to 45% 

• Project sizes from 5 to 16 ha and decreased cost per ha from $1,062 to $795, a 25% saving. 

Outcomes 

The on ground works completed on the Glenelg River have led to a range of environmental, social 
and economic outcomes. These outcomes have been achieved as a result of the direct works on the 
waterway, in conjunction with the delivery of environmental flows throughout the system. 

Key facts and achievements include: 

• In the last 5 years (2010 – 2014), Blackfish (Gadopsis marmoratus) numbers more than doubled 
and the numbers of critically endangered variegated pygmy perch have increased ten-fold. In re-
snagged reaches Blackfish numbers have been observed to be 281% higher than surveys 
completed prior to the installation of large wood 

• Estuary perch have extended their range 160 km upstream from Dartmoor to Harrow 

• 977km of waterway has been opened to fish movement with Tupong (Pseudaphritis urvillii) 
expanding its range by 210km 

• Water quality has improved with a dramatic decrease in salinity levels since 2010. Environmental 
flows have reduced salinity levels by up to 80% at some sites. In the five years prior to 
environmental flow releases in 2010, 75% of salinity records exceeded State Environment 
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Protection Policy (SEPP) recommendation levels. Since the release of environmental flows only 
2% of salinity records exceeded the recommended SEPP levels 

• 85% of landholders in the Upper Glenelg access water from the Glenelg River for stock and 
domestic purposes 

• Invasive carp found not to move in response to flow 

• Environmental flow releases recorded 313km downstream at the Heritage-listed Glenelg river 
estuary 

• The Glenelg River is the most preferred recreational fishing river in the GHCMA region. 
Recreational fishing in South West Victoria contributes to 1,200 jobs and $188.4 million to the 
regional economy 

• DPI audit showed that 100% of landholders maintained their fences in accordance with landholder 
agreements. 

As a result of these impressive achievements, the Glenelg River Restoration Project was the winner 
of the 2014 Australian Riverprize. Riverprize funding was used to support the nomination of the lower 
Glenelg River for Ramsar status. Further details of this program can be found in Case Study 5 in the 
environmental water management and planning chapter (section 10.6.3). 

Case study: The Bemm River, East Gippsland Region 

Context 

The Bemm River in far eastern Victoria is the major river in the East Gippsland CMA’s (EGCMA) 
Bemm River Catchment. Other waterways, which are tributaries of the Bemm River include the 
Combienbar, McKenzie, Goolengook and Errinundra Rivers. The Bemm River flows from its 
headwaters over a total of 237km into Sydenham inlet, a coastal lagoon that is intermittently opened 
to the ocean.  

The river is highly valued in the EGCMA Regional Waterway Strategy because it supports a range of 
high value ecosystems including cool and warm temperate rainforest, ancient wet eucalypt forest, 
coastal heathland and banksia woodland and a significant regional tourism and fishing destination at 
Sydenham Inlet. The Bemm River is listed under the Heritage Rivers Act 1992 (Vic). The actions 
listed within the strategy for protecting existing values by dealing with high threats such as willows 
and weeds, loss of riparian habitat, change in water quality, as well as river bed instability and 
associated erosion. 

Funding 

Over the 10 year period of analysis (2004/05 to 2013/14) funding has come from a range of state and 
federal sources including Healthy Waterways and NDRRA. Funding over this period is summarised in 
Table 55. 

Approximately 72% of the total funding for on ground works completed on the Bemm during the 10 
year period has been sourced through the EC (tranches 1, 2 and 3). 
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Table 55 Bemm River project funding 

Year EC funding Other funding Total funding 

2004-05 $100,000 $0 $100,000 

2005-06 $0 $170,000 $170,000 

2006-07 $135,000 $0 $135,000 

2007-08 $236,000 $5,000 $241,000 

2008-09 $172,000 $93,000 $265,000 

2009-10 $215,000 $0 $215,000 

2010-11 $57,000 $0 $57,000 

2011-12 $60,000 $92,000 $152,000 

2012-13 $122,000 $20,000 $142,000 

2013-14 $629,000 $300,000 $929,000 

Total $1,726,000 $680,000 $2,406,000 
 

Source: EGCMA 2015 

Outputs 

A summary of the outputs achieved from the Bemm River project is provided in Table 56. 

Table 56 Summary of outputs achieved from the Bemm River project 

Output Unit Quantity 

Willow removal Ha 3.5 

Willow control Ha 370 

Weed control Ha 336 

Revegetation Ha 38 

Grade control structures No. 7 

Fencing Km 40 

Bank stabilisation Km 2.2 

Landholders No. 20 

Land under agreement Ha 127 
 

Source: EGCMA 2015 

Outcomes 

The on ground works completed have led to the following outcomes: 

• More than 90% of the crown frontages in the catchment is fenced from grazing stock and 
maintained by landholders 

• The Combienbar River reach is stable and unlikely to deepen any further into the future 

• Waterways in the Bemm catchment are in excellent or good condition (ISC), these on ground 
works have maintained and improved the condition of these waterways 

• The Combienbar, Bemm and Errinundra rivers are known habitats for the threatened Orbost 
Spiny Cray 
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• This project was part of the ‘protecting the best landscape concept’, designed to look after the 
waterways in excellent condition. This approach has led to greater agency and community co-
operation at a landscape scale 

• The degraded freehold frontages have been set on trajectory of recovery, achieving a functioning 
system within the next 3-5 years 

• Partnerships are integral to the long term success of the project, and the EGCMA has, and 
continues to work with agency partners, landholders and the community to deliver improved river 
health outcomes. 
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Source: GHCMA 2015 

Figure 22 Lower Bemm River – before on ground works 2001 

 

 

Source: GHCMA, 2015 

Figure 23 Lower Bemm River – after on ground works 2010 
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11.7. Ongoing need 

As has been demonstrated, a large proportion of EC funding was directed to the waterway health 
investment area with the bulk of funding going to long term LSRR projects. From the data available 
and in particular the three case studies analysed, these were well planned and executed. 

As noted earlier, LSRR projects were aimed at complementing water recovery projects. As highlighted 
in the Glenelg River case study, water recovery for the Wimmera/Glenelg systems, coupled with the 
waterway activities has demonstrated the benefits of such an integrated program. This is the result of 
long-term planning and sustained investment. Ongoing investment of EC funds for integrated LSRR 
projects will protect previous investments and should see ongoing improvements to the assets. 

 Aither’s assessment that the activities funded are likely to have delivered waterway improvements to 
the value of at least $230 million show that there has been a positive return on investment. 

It will be critically important that any future investment clearly articulate the waterway health outcome 
sought and the investment scale and timeframe required to deliver that outcome. MER investments 
made to date have sought to achieve this, however improvements are required to better document the 
outputs delivered and to link these outputs to measureable and demonstrable improvements in 
stream health.  

 Valuing waterway outcomes – quantitative analysis 11.7.1.

Improvements to Victoria’s waterways provide benefits to those members of the community that use 
waterways for recreation and amenity, but also to the broader community who place value on these 
improved waterway environments even if they are never to directly experience them. The ‘public 
good’ nature of these benefits prevents markets from operating and pricing the level of benefit being 
achieved by the waterway improvements. As a result, different analytical approaches are required to 
measure these non-market benefits. 

Non-market valuation techniques seek to reveal the community’s willingness to pay (WTP) for these 
improvements through either direct responses to specifically designed surveys (stated preference 
techniques), or through their buying and selling in related markets (revealed preference techniques). 

Aither recently undertook a review of literature and application of non-market values for use in 
assessments of Integrated Water Cycle Management (IWCM) for the Department (Aither 2015). The 
review included an extensive section on the value of improvements in the ecological health of 
waterways. It found a fairly large range of economic values associated with improvements in different 
attributes of waterway health but found some consistency across studies that showed for significant 
waterways, households are willing to pay on average (as a one-off payment) approximately $1.00 per 
km of waterway preserved or returned to good health (see Appendix B for further discussion on these 
values). 

The following analysis has been undertaken based on the following assumptions: 

• The lengths of waterways that have been considered preserved or restored by the LSRR program 
is based on the lengths of waterways that have had fencing and revegetation undertaken on both 
sides of the waterway (and noting that typically other on ground works such as bed and bank 
stabilisation and other ecological enhancements tend to accompany this)  

• A time lag of 10 years between the on ground works and waterway health outcomes (and 
therefore accrual of benefits) 

• A willingness to pay of $1.00 per km protected/restored by the LSRR per Victorian household. 
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Table 57 shows the results of this analysis. 

Table 57 Value of waterway improvements 

Year 
Length of waterway improved 

(incremental km) 

Present value of benefits in 2015 

($ million) 

2005 5 10.5 

2006 36 72.7 

2007 36 69.5 

2008 8 14.9 

2009 84 150.8 

2010 72 123.5 

2011 176 292.1 

2012 128 204.3 

2013 158 242.4 

2014 0 0 

Total 702 1,180.7 
 

Source: DELWP and Aither analysis. 
 

Based on ABS estimates of 2.1 million Victorian households and the length of waterway protected or 
improved, the present value of waterway health benefits are approximately $1.2 billion. However there 
are some uncertainties associated with this figure that may warrant a more conservative approach. 
First, householders are generally considering improvements to a particular waterway when being 
assessed. It is likely that their willingness to pay for additional waterways diminishes as more 
waterways are being considered. Second, there is an amount of ambiguity around what constitutes a 
waterway “in good health”, whether the on ground works undertaken actually achieve this, and the 
time taken to do so. 

Based on these uncertainties, between 20 and 30 percent of the assessed value is proposed for this 
analysis as a conservative range. Applying this percentage, the value of waterway improvements has 
therefore conservatively been valued at between $230 million and $335 million. 
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12. On-farm irrigation 

12.1. Overview 

From 2004-05 to 2013-14, the EC invested $36.4 million in four on-farm irrigation projects. These 
projects all contributed directly to the state-wide Sustainable Irrigation Program (SIP), which is 
managed by the Department. The SIP has evolved from a traditional salinity focused program and 
now supports a range of economic, social and environmental outcomes dealing with low water 
allocations and capitalising on the modernisation of delivery infrastructure. Its aim is to facilitate 
actions that reduce the impact of irrigation on the environment while working to improve productivity 
(see Figure 24). As a broad indication, economic benefits valued at roughly $90 million (NPV) (both 
historic and projected into the future) can be attributed to the EC contribution of $36.4 million. 

 
Source: Aither 2015 

Figure 24 Overview of on-farm activities, outputs and outcomes 

12.2. Problem statement 

As has been discussed in section 9, the legacy and ongoing impact of irrigation on the sustainability 
of land and waterways was significant. Ageing and leaky infrastructure was contributing to excessive 
water loss across regional Victoria at a time when water levels were at an all-time low. With advances 
in irrigation technology and greater recognition of the detrimental impact of historical irrigation 
management practices on land and water, there was a need to encourage the adoption of more 
sustainable and productive practices by irrigators. 

More recently, the benefits associated with modernising irrigation systems (channels, pipelines etc.) 
were complemented by initiatives that encouraged innovative farm practices and the adoption of more 
efficient on-farm water management practices. Many of the initiatives aimed to foster community 
ownership and worked closely with regional implementation partners (including CMAs, the 
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Department, Rural Water Authorities) in order to enable irrigators to more readily adapt to irrigation 
modernisation and improve their on-farm water use efficiency. 

12.3. Overview of EC investments 

This category of investment includes initiatives to improve the efficiency, productivity and 
sustainability of the state’s irrigation sector through on-farm initiatives. EC funding was provided to on-
farm programs in each of the tranches. While these programs have varied somewhat over time, they 
have generally involved the provision of grants to farmers linked to the development of whole farm 
plans and technological change (e.g. reuse systems and conversion from flood to spray irrigation) 
aimed at water use efficiency and water quality.  

A summary of EC funding for the delivery of SIP between 2004-05 and 2013-14 is provided in Table 
58. State recurrent and Commonwealth funding complemented these EC investments, as is 
discussed below. As shown, the EC has contributed a total of $36.4 million for the delivery of SIP over 
the past ten years. 

Table 58 Inputs into on-farm irrigation initiatives between 2004-05 and 2013-14 

Initiative 

Tranche 1 

($ million) 

2004-05 – 2007-08 

Tranche 2 

($ million) 

2008-09 – 2011-12 

Tranche 3 

($ million) 

2012-13 – 2013-14 

Smart farms – sustainable irrigation 12.9   

Farm catchments and 
modernisation 

 12  

Water smart farms  7.5  

Linking farms and catchment 
programs to modernisation 

  4 

Total 12.9 19.5 4 
 

Source: DELWP 2015. 

Note: The remainder of this section does not include an evaluation of inputs, outputs and outcomes from the 2013-14 
financial year due to lack of available data. 

12.4. Alignment of EC investments with policy and EC objectives 

 Alignment with national water policy 12.4.1.

EC investments in on-farm irrigation initiatives were closely aligned with the National Heritage Trust 
(NHT) and the National Action Plan for Salinity and Water Quality (NAP), and later with the Water for 
the Future policy. 

The NHT was established in 1997. This program established base State allocations and a competitive 
fund for irrigation works. In 1999-2000, Victoria secured all of the competitive pool and some of the 
underspending from other States’ base allocations (Chandris, 2006). This program was eventually 
replaced with the COAG-endorsed NAP which represented a joint commitment of $1.4 billion over 
seven years between the Commonwealth, State and Territory Governments. NAP investment 
contributed to a range of on-farm investments in water use efficiency and more sustainable practices 
(including those to manage effluent. As discussed, NAP was an investor in the SIP prior to its 
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completion in 2007, highlighting the strong alignment with national land and water management 
programs.  

The on-farm investments were then aligned with the Australian Government’s Water for the Future 
policy which included its own separate On-Farm Irrigation Efficiency Program (OFIEP) (which was 
part of the $5.8 billion Sustainable Rural Water Use and Infrastructure program). This program 
supported irrigators through financial incentives to undertake a range of on-farm works in order to 
generate water savings. Unlike the EC investments, water savings resulting from works completed 
through the OFIEP were shared between participating irrigators and the environment as opposed to 
the SIP whereby water savings generated through on-farm works were retained by irrigators. These 
programs complemented each other working side by side to deliver on-farm benefits while generating 
water savings for irrigators and the environment. Importantly, the SIP investments became more and 
more focused on activities such as whole farm plans which were prerequisites for accessing the 
OFIEP. 

 Alignment with Victorian water policy 12.4.2.

The OWOF 2004 paper outlined the issue of inefficient and unsustainable irrigation infrastructure and 
committed to a vision to establish a “high value, low impact irrigation industry supported by robust 
rural and regional communities” (DSE 2004).  

One of the core priority programs to be funded by the EC was sustainable irrigation practices aimed at 
safeguarding the resilience, financial viability and continued productivity of regional Victoria. This 
involved integrating the modernisation of distribution systems with improved on-farm efficiencies and 
planning. The document noted the following action relating to on-farm irrigation efficiency: 

• Action 3.7 – The Government will boost funding for: Water Smart Farms programs by $5 million 
over four years; and the Sustainable Irrigation Agriculture and Land Management (SIALM) 
Program by $8 million over four years. 

In addition, SIP initiatives aligned with the Victorian Government’s rollout of the parallel Victorian On-
Farm Priority Project and Victorian Farm Modernisation Project. As with the OFIEP, both projects 
required EC-funded whole farm plans as a prerequisite. 

 Alignment with objectives of the EC 12.4.3.

The investment is aligned with the objectives of the EC in promoting the sustainable management of 
water and addressing adverse water-related environmental impacts. 

Promote the sustainable management of water 

The investments in irrigation infrastructure promote efficiency and the effective use of Victoria’s water 
resources, enable better productive outcomes within the known limits of the resource, and promote 
the long-term resilience and security of Victoria’s water systems. The investments enable the 
maintenance of irrigated agricultural production with less total water use through the modernisation of 
existing infrastructure. 

Addressing adverse water-related environmental impacts 

The investments in on-farm programs are directly related to the EC objective of addressing adverse 
water‐related environmental impacts. The programs have assisted irrigators in reducing the 
environmental impacts of water use including salinity, groundwater accessions and water quality 
issues associated with irrigation run-off. 
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12.5. Description of projects and outputs delivered 

 SIP investment 12.5.1.

The total dollars invested in SIP are shown in Table 59. 

Table 59 State funding for the SIP between 2004-05 and 2012-13 ($ million) 

Year 
Victorian Water 
Trust  

Environmental 
Contribution 

Other funding 
source (001) 

Total 

2004-05 $3.6 $1.8 $8.6 $14 

2005-06 $2.7 $2.8 $8.9 $14.3 

2006-07 $2 $4.3 $8.8 $15.2 

2007-08 $2.5 $4 $8.4 $14.9 

2008-09  $5.5 $9.7 $15.2 

2009-10  $5.5 $9.3 $14.8 

2010-11  $5.5 $9.4 $14.9 

2011-12  $3 $8.3 $11.3 

2012-13  $2 $4.7 $6.7 

Total $10.8 $34.4 $76.1 $121.3 
 

Source: Various DELWP annual reports 

Note: Co-investment from the Commonwealth and landholders has been excluded from the totals. SIP investments for 2013-
14 have been excluded from the table as no outputs are available for this year. 

 

In any one year, a proportion of funding is spent on head office project management and state-wide 
projects, with the remainder spent in the regions. The amount that was spent only in the regions was 
not available, although it has been estimated based on information included in the 2007-08 SIP 
Annual Report. It is estimated that regional expenditure accounts for more than 90 per cent of total 
investment (pers.comm., DELWP, 11th June 2015). Total SIP regional expenditure is therefore 
estimated at approximately $109 million over the nine years between 2004-05 and 2012-13. 

Environmental Contribution 

The EC has contributed funding to the SIP over the last 9 years (average $3.8 million annually). The 
EC investment has focussed on on-farm incentives (whole farm plan grants, construction of irrigation 
reuse systems, irrigation upgrades), R&D and investigations into ways of improving water use 
efficiency. Overall, the EC has contributed 28 per cent of the state funding for SIP. It is assumed that 
this funding has contributed to regional investments only (i.e. the approximately 90 per cent of total 
investment). As noted above, the Department has advised that the EC investment has broadly 
focused on the on-farm incentives (such as whole farm plan grants, the construction of irrigation reuse 
systems and irrigation upgrades), research and development, and investigations into methods for 
improved water use efficiency. The state recurrent funding has generally been directed towards 
staffing components (within the CMAs and the former DPI), which provide the on-farm support and 
engagement to enable delivery of the EC initiatives (pers. comm., DELWP, 5 May 2015). 
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Victorian Water Trust (VWT) 

The VWT invested over $10 million in the SIP. No VWT contributions have been made since its 
completion in 2007-08. Overall, the VWT contributed 9 per cent of the state funding for SIP over the 
last 9 years. 

State recurrent funding (001) 

The state recurrent funding has generally funded the staff components (CMAs, the Department of 
Primary Industries (DPI) / the Department of Economic Development, Jobs, Transport and Resources 
(DEDJTR)) providing the on-farm support and engagement that has enabled the delivery of EC 
initiatives. The state recurrent funding is associated with the following projects: 

• 12118 (SIALM R&D)  

• 15419 (SIALM)  

• 14988 (Salinity Infrastructure). 

State recurrent funding has contributed 63 per cent of the state funding for SIP. 

Federal co-investment 

The main co-investment by the Commonwealth up to 2007-08 was the NAP. From around 2010-11, 
investment from the Commonwealth OFIEP and the Victorian On-Farm Priority Project (formerly the 
NVIRP Stage 2 On-Farm project) have been leveraged to support the State’s investment. During this 
time, the state funding has focused on-farm incentives to Whole Farm Planning, with the 
Commonwealth funding going into on-farm works that improve water management.  

The on-farm efficiency programs provided with Commonwealth funding have provided irrigators with 
financial support to implement best practice farm works, in return for transferring a share of the water 
savings to the Commonwealth Government. The programs have realised water savings for the 
environment while also increasing on-farm productivity and efficiency. 

In assessing the efficiency of EC investment in the SIP program, we have assumed that the 
Commonwealth investment has contributed to outputs and outcomes that are additional to those 
discussed within this section.  

Landholder co-investment 

Landholders provide considerable co-investment for delivering the SIP program via agreed cost 
shares that are developed independently by each region. These private contributions acknowledge 
the mix of public and private benefits generated by on-farm investments.  

The agreed cost shares also reflect regional priorities, which differ between regions. For example, the 
incentives offered for farm planning in the Goulburn Broken, North Central, Mallee and West 
Gippsland regions vary between 50 to 85 per cent of the cost for an IFP up to a maximum value per 
hectare. 

Incentives for on-farm works are often specified as a percentage of the capital costs and/or as an 
upper limit per hectare. Some cost sharing rules used within the CMAs include:  

• West Gippsland - 50% of the cost (up to a maximum of $18,200 plus GST) for the installation of a 
re-use system 

• Mallee - Up to 25% of the costs associated with the upgrading of irrigation systems with limits 
applying depending upon property size 



 
AITHER | report  187 
Environmental Contribution Evaluation 
 

• Goulburn Broken – Automatic irrigation, percentage of costs to a maximum reimbursement of 
$6,000/property and $500/outlet for supply outlets. 

Details of the overall community contribution are not well documented. Chandris (2006) developed an 
estimate of the average community contribution based on an analysis undertaken for Shepparton over 
the period 1990 to 1999. The assumption of the Chandris (2006) report was that the Goulburn Broken 
estimate could be applied to all other regions. This analysis identified that for each $1 from 
Government the community spent on average $2.84. Therefore if we assume a 3:1 ratio of community 
investment to government investment, the total regional expenditure for SIP since 2004-05 is $420 
million. 

 Outputs of the SIP 12.5.2.

The SIP invests in land and water management plans (LWMPs) in priority irrigation regions to lower 
the environmental impact of irrigation and improve farm water use efficiency. The total outputs that 
have been achieved with the SIP investment are shown in Table 60.  

The investment types have varied over the 10 years of EC funding, but have consistently included: 

• Improved irrigation management practices (automatic irrigation conversion, soil moisture 
monitoring, irrigation scheduling) 

• Irrigation re-use schemes 

• Installation of private groundwater pumps 

• Property management plans.  

Figure 25 shows the accumulated area of SIP investments to improve water use efficiency since 
2003-04. It is important to note that the investments to install surface drains were funded through SIP 
State recurrent funding and they have been designed to reduce environmental impact rather than 
improve water use efficiency. 

 
 

Source: DELWP 

Note: There is no output data for 2013-13. The values shown for 2006-07 are accumulated totals from 2003-04 to 2006-07. 
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Figure 25 Cumulative area of five SIP investments from 2006-07 to 2012-13 

In recent years the EC has mainly contributed to the incentives provided for irrigation farm plans 
(IFPs). IFPs involve the survey and design of properties to provide a plan for future works to address 
irrigation, drainage and waterway issues. The plan includes farm layout, water delivery points, land-
forming needs, and drainage design. IFPs have no direct benefit but they ‘enable’ farm investment to 
occur in a more timely and considered way. Landholders are required to complete an IFP before they 
are eligible for further incentives (i.e. conversion to spray irrigation or constructing a re-use system). 

The cumulative area covered by IFPs due to the SIP is shown in Figure 26. 

 

 
Source: DELWP 

Note: There is no output data for 2013-13. The values shown for 2006-07 are accumulated totals from 2003-04 to 2006-07 

Figure 26 Cumulative area of irrigation farm planning (new and existing) from 2006-07 to 
2012-13 
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Table 60 Total SIP outputs between 2004-05 and 2012-13 

Output  Investment type Included Works Unit TOTAL 

Improved 
irrigation 
systems 
implemented 

Improved management 
practice 

Automatic irrigation conversion, 
soil moisture monitoring, 
irrigation scheduling 

Area serviced (ha) 73,725 

No. of landholders/properties 243 

Upgraded systems 
On-farm irrigation systems e.g. 
flood to drip, auto-irrigation, 
pipes and risers etc.  

Area serviced (ha) 3,260 

No. of landholders/properties 150 

Irrigation re-use 
systems 

  No. 641 
  Area protected (ha) 36,869 

Surface drains 
Community & primary  Area protected (ha) 4,398 
Primary  Length of drains installed (km) 32.8 
Community    Length of drains installed (km) 7.6 

Groundwater 
pumps installed 

Private 
 

No. 91 
Area protected (ha) 9682 
Volume of water pumped (ML) 8635 

Public 
 

No. 2 
Area protected (ha) ? 

Property 
management 
plans 

Irrigation farm plans 
(existing) 

Includes whole farm plans - 
environmental action and 
irrigation broadacre  

No. 1525 

Area covered (ha) 143,668 

Irrigation farm plans 
(new) 

Includes irrigation broadacre 
(NIDG) and irrigation (IDEP) 

No. 633 
Area covered (ha) 67,372 

Soil salinity 
surveys   

Area covered (ha) 10,556 

Planning 
referrals 

New irrigation 
developments 

  No. received 363 
 

Source: Various DELWP annual reports and related excel workbooks, SIP review of VWT and OWOF initiatives (RMCG, 2009). 

Note: Outputs have potentially been double counted for 2007-08. 
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12.6. Overall contribution to outcomes – impact and legacy 

SIP funding is targeted to achieve the following medium and long term outcomes13: 

SIP long-term outcomes (revised November 2013)  

• Increased water use efficiency that shares water savings between productive and environmental 
use  

• Reduced adverse environmental impacts of irrigation and protection of biodiversity. 

SIP medium-term outcomes  

• Increased capacity of the irrigation sector to respond to variable climatic conditions  

• An irrigation footprint consolidated in response to reduced water availability and irrigation 
modernisation  

• Integrated irrigation programs with farm and delivery system modernisation  

• Reduced risk of shallow water tables, salinity and water logging  

• Reduced impact of surface water drainage flows in receiving waterways  

• Minimised impact of salinity.  

The current annual outcomes that relate to the outputs reported in Table 60 are: 

• Water savings of 37,424 ML  

• Area of improved irrigation practices 73,725 ha 

• Area of improved irrigation systems 3,260 ha 

• Area protected by irrigation reuse 36,869 ha 

• P diverted 55,382 kg 

• Area protected by surface drainage 4,398 ha 

• Area protected by sub-surface drainage 9,682 ha. 

The regional expenditure that has contributed to these outcomes is estimated at $420 million as 
outlined in Section 12.5.1. An estimate of the annual benefit of this investment is provided below. 

It is important to note that the outcomes of the on-farm initiatives are funded and reported through 
separate processes, with the benefits of the Farm Water Program driven by the EC-funded whole 
farm plan investment. Therefore, the outcomes in terms of improved irrigation areas may be broader 
than estimated above. The Department (DEPI, 2014) has found that the on-farm works through the 
Farm Water Program are securing water savings for the Goulburn-Murray Irrigation District. Further, 
case studies indicate that the investments have increased crop yields and generated labour 
efficiencies (RMCG 2013). In turn, the investment has enabled continued growth in agricultural 
production with associated benefits for regional economic growth and job creation.  

                                                      

13 Taken from SIP 2011-13 Biannual Report 



 
AITHER | report  191 
Environmental Contribution Evaluation 
 

 Valuing outcomes 12.6.1.

The annual unit values of outcomes are explored below. These are then multiplied by the outputs and 
converted into a net present value of the investments by EC. 

It has been assumed that the outputs are independent. That is, the area of improved irrigation 
practices is independent of the land protected by irrigation reuse, which is also independent of the 
area protected by surface drainage.  

Water savings 

Water allocation prices are indicative of the value of water savings in productive use. However, prices 
vary according to seasonal conditions and can range from almost zero in extremely wet years through 
to $250/ML - $500/ML or more in very dry years. If we assume the following probabilities of wet, 
average and dry years, and associated water allocation prices then we can calculate the expected 
annual value of water. Based on these inputs, the expected value of water savings is $120/ML. This is 
also broadly representative of current prices in the allocation market and is considered reasonable for 
the purposes of this broad assessment. Importantly, the benefits of water savings and other practice 
changes will accrue every year into the future. Our valuation on the total benefits is outlined in the 
following section. 

Table 61 The annual expected value of water savings 

Season Dry Average Wet Total 

Probability 0.25 0.5 0.25 1.0 

Value $/ML/yr 250 100 20  

Expected Value $/ML/yr 62.5 50 5 120 
 

Source: Aither 2015. 

Note: Based on prices included in the Water Register (2015). 

Area of improved irrigation practices 

Improved irrigation practices include laser grading, soil moisture monitoring, and irrigation scheduling.  

Soil moisture monitoring uses soil moisture probes that allow irrigators to make more informed 
decisions about water requirements of various crops, which can result in farm water efficiency gains 
and increased productivity when combined with irrigation scheduling. The use of soil moisture 
monitoring enables management practices to be modified to apply water where and when the pasture 
needed it most. However, the full potential of the soil moisture monitoring equipment will only be 
realised when properties are connected to the modernised irrigation system. 

Laser grading will improve the flow of water from one bay, or set of bays, to another. It is premised on 
the need to get water on the paddock quickly, and water off the paddock quickly. In doing this, water 
use efficiency is increased as is pasture productivity. The key benefits of laser grading are reduced 
labour required for irrigation and reduced accessions from ponding.  

The annual benefits of improved irrigation practices are associated with: 

• Water savings  

• Increased productivity 

• Reduced labour costs.  
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In indicatively assessing the annual benefit of improved irrigation practices, we have assumed that 
improved irrigation practices are associated with flood irrigation of dairy pastures (i.e. horticultural and 
other land uses have not been considered in the analysis due to the limited scope of this assessment 
and our assumption around the major irrigated land use).  

The increase in farm productivity has been measured as a percentage change in gross margin. Based 
on a dairy gross margin of $3,300 per hectare and an increase in pasture production of 15 per cent 
(RMCG 2012), the value is estimated at $495 per hectare per year.  

Perennial pastures may be irrigated as many as 20 times throughout the irrigation system, although 
15 irrigations are considered normal practice. The area of perennial pastures that can be managed by 
one person will depend on how easy the pasture is to irrigate. In extreme circumstances (i.e. where 
gradients are not optimal and irrigation outlets are under sized), irrigation could consume up to 1 
hr/ha/irrigation, but on average we have assumed 15 minutes /ha/irrigation.  

With laser grading, it is assumed that the time required for irrigation is reduced by one-third, which 
corresponds to a benefit of 1.25 hrs/ha. Assuming that labour is valued at $30/hr, this has a dollar 
value of $37.5. 

The total annual benefit per hectare is therefore $530/ha. 

Area of improved irrigation systems 

Improved irrigation systems include automatic irrigation conversion, converting flood to drip irrigation, 
and other structural changes to the irrigation system.  

The major benefit of any pressurised irrigation system is a reduction in labour requirements and 
therefore operating costs. Installation of a drip irrigation system can reduce labour requirements on a 
furrow irrigated property by up to 40 hrs/ha per year (Rendell and McGuckian 1990). 

Automatic irrigation is the use of a device to operate irrigation structures so the change of flow of 
water from one bay, or set of bays, to another can occur in the absence of the irrigator. The key 
benefit of automatic irrigation is reduced labour. However it is also worth recognising that automatic 
irrigation is an enabling tool to help irrigators move toward best practice.  

The annual benefit of improved irrigation systems is comparable to those for improved irrigation 
management practices discussed above. The benefits are associated with: 

• Water savings  

• Increased productivity 

• Reduced labour costs and improved lifestyle. 

The conversion of flood to pressurised irrigation systems is expensive and has been limited over the 
last 10 years. Investments to improve irrigation systems are more likely to have involved less capital 
intensive investments such as automatic irrigation. Therefore in assessing the annual benefit of 
implementing improved irrigation systems, we have assumed that investments are associated with 
flood irrigation of dairy pastures (i.e. any horticultural land uses are ignored).  

The increase in farm productivity has been measured as a percentage change in gross margin. Based 
on a dairy gross margin of $3,300 per hectare and an increase in pasture production of 15 per cent 
(RMCG 2012), the value is estimated at $495 per hectare per year.  
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Assuming that the time spent irrigating is 3.75 hours per hectare. We have assumed that with 
automatic irrigation, the time required for irrigation is reduced by one-third, which corresponds to a 
benefit of 1.25 hrs/ha. Assuming that labour is valued at $30/hr, this has a dollar value of $37.5. 

The total annual benefit per hectare is therefore $530/ha. 

Area protected by irrigation reuse 

Drainage re-use systems are designed and constructed to collect excess irrigation and irrigation 
induced rainfall run-off water and nutrients from an individual property. Excess water is collected and 
stored at a low point on the property and then pumped from the storage into the irrigation system and 
used for irrigation, thereby improving water use efficiency, and reducing the amount of water and 
nutrients leaving the property and reaching natural waterways.  

In some cases, the effectiveness of re-use systems in preventing nutrient export is sub-optimal given 
management practices. Some landholders keep the re-use storage full, allowing maximum flexibility in 
the supply of irrigation water. This limits the ability of the system to capture runoff and therefore 
reduce the discharge of nutrients to drains.  

The benefits are associated with: 

• Water savings  

• Reduced labour costs 

• Reduced nutrients. 

Within this section we assess the annual benefit associated with reduced labour costs only. 

Assuming that the time spent irrigating is 3.75 hours per hectare. We have assumed that with an 
irrigation reuse system, the time required for irrigation is reduced by 25 per cent, which corresponds 
to a benefit of 1 hr/ha. Assuming that labour is valued at $30/hr, this has a dollar value of $30. 

Total Phosphorous Diverted 

The key public benefit associated with re-use systems is the retention of total phosphorus (TP) on-
farm. In assessing the value of this TP, the assumption is that it would have otherwise been 
discharged into a waterway and contributed to the occurrence of toxic algal blooms.  

The cost of algal blooms has been determined across all catchments in Victoria. Of greatest 
relevance to this project is some work that was undertaken by Read Sturgess and Associates in 1997 
(unpub.). As part of this work, the cost of algal blooms in the Murray River was identified, and the 
annual benefit was calculated assuming that the occurrence of algal blooms could be reduced by 50 
per cent. 

In this study, it was assumed that the occurrence of future algal blooms was directly proportional to 
the % reduction in phosphorus loads on a 1:2 basis. For example, a 10% reduction in nutrient load 
would reduce the occurrence of algal blooms by 20%.  

The average annual load of TP to the Murray River (upstream of South Australia) was estimated at 
1,600 tonne. If we reduced this by 600 tonne per year, then it was estimated that the number of algal 
blooms would be reduced by 50 per cent.  

The annual cost of algal blooms was estimated at $38 million, which inflated to 2014 dollar values 
(using the CPI) is $60 million. The benefit of a 50 per cent reduction in the incidence of algal blooms 
is therefore $30 million per year. 
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The unit value of a 1kg reduction in TP ($/kg/yr) is therefore $50 per annum, calculated as $30	 10^6600	 10^3  

Area protected by surface drainage 

The provision of surface drainage reduces impacts associated with salinity, waterlogging and flooding. 
The benefits may be associated with agricultural production, infrastructure and the environment. Such 
benefits can be quantified using the Murray-Darling Basin Authorities Drainage Evaluation 
Spreadsheet Model (DESM). 

The DESM is a model used to assess the economics of surface and sub-surface drainage projects. It 
takes into account the ‘market price’ of benefits and costs of providing drainage in irrigation areas 
across the Murray-Darling Basin. 

A review of the Shepparton Irrigation Region’s (SIR) Surface Water Management Program was 
conducted in 2007 using DESM. As part of the review the economic impacts of the Program were 
assessed. The review showed that the benefits of surface drainage exceeded the costs where the 
provision of drainage enabled land use change. 

In determining the benefits of surface drainage as part of this project, we have used assumptions for 
waterlogging and used a factor to scale the benefits for salinity and flooding impacts. We have used 
GBCMA (2008) to determine: 

• The proportion of soils prone to waterlogging 

• The yield loss due to waterlogging 

• The effectiveness of surface drainage in reducing losses due to waterlogging. 

The area of soils prone to waterlogging is approximately 60 per cent, and the loss in yield is estimated 
at 25 percent on dairy pastures (which are used as a proxy for all land uses). When combined with 
land forming, surface drainage can reduce these impacts by 70 percent. Therefore the percentage 
increase in production is measured as 10 per cent. 

Conservatively it is assumed that reduced impacts due to salinity and flooding are equal to those for 
waterlogging (GBCMA 2008). Therefore based on a dairy gross margin of $3,300 per hectare and an 
increase in pasture production of 20 per cent, the benefit is estimated at $660 per hectare per year.  

Area protected by sub-surface drainage 

In determining the benefits of sub-surface drainage as part of this project, we have again used the 
DESM methodology. The benefits of sub-surface drainage are almost entirely associated with a 
reduction in impacts due to salinity (GBCMA 2008). We have assumed that without sub-surface 
drainage, that the loss in productivity due to salinity is 10 percent. With sub-surface drainage, the 
increase in agricultural production is therefore 9 percent measured as 10 percent times 90 percent. 

Based on a dairy gross margin of $3,300 per hectare and an increase in pasture production of 9 per 
cent, the value is estimated at $300 per hectare per year.  

 Ultimate outcomes and the value of these benefits attributable to the EC  12.6.2.

The total value of SIP outcomes are shown in Table 62. 
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Table 62 Total annual value of SIP regional outcomes in 2014 

Outcome Measure 
Unit annual 
value 

Annual value 
in 2014  
($M) 

Water saved  37,424 ML $120/ML $4.5 

Area of improved irrigation practices  73,725 ha $530/ha $39 

Area of improved irrigation systems  3,260 ha $530/ha $1.7 

Area protected by irrigation reuse  36,869 ha  $30/ha $1.1 

P diverted  55,382 kg $50/kg $2.8 

Area protected by surface drainage  4,398 ha  $660/ha $2.9 

Area protected by sub-surface drainage  9,682 ha  $300/ha $2.9 

TOTAL   $55  
 

Source: Aither 2015. 
 

The EC has contributed $34 million of the estimated $420 million in costs to deliver these outcomes; 
that is the EC has contributed 8.2 percent of the costs. Therefore it is assumed that 8.2 percent of the 
benefits are due to the EC contribution. 

We have estimated the backward looking (ex-post) and the forward looking (ex-ante) benefits of the 
EC. The ex-post assessment of benefits is estimated by multiplying the annual values in Table 62 by 
10 years and dividing this by two. This approach assumes that adoption has been linear over the 10 
years that the EC has been provided. In calculating the ex-ante benefits, we have discounted the 
benefits at 4 per cent over 25 years. The results are shown in Table 63. 

Table 63 Total annual value of EC regional outcomes 

Outcome 

Backward 
looking  
(ex-post) 
 ($M) 

Forward 
looking  
(ex-ante) 
($M)2 

TOTAL  
NPV 
($/M) 

Water saved $1.8  $5.8  $7.6  

Area of improved irrigation practices $16  $50  $66  

Area of improved irrigation systems $0.7  $2.2  $2.9  

Area protected by irrigation reuse  $0.5  $1.4  $1.9  

P diverted  $1.1  $3.6  $4.7  

Area protected by surface drainage  $1.2  $3.7  $4.9  

Area protected by sub-surface drainage  $1.2  $3.7  $4.9  

TOTAL1 $23  $71  $93  
 

1 Differences are due to rounding errors. 
2 Discounted at 4% over 25 years. 
Source: Aither 2015. 
 

The results in Table 63 show that, to date, the EC has achieved $23 million in benefits from $34 
million in funding. Combining this with future benefits, the assessment of outcomes demonstrates that 
the EC will achieve an estimated $93 million in benefits, which is a benefit of $2.70 for every $1 of EC 
investment. 
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12.7. Ongoing need 

On-farm investment in activities that improve water use efficiency will always be in demand by 
landholders. However, as least cost opportunities to improve water use efficiency are captured, 
increasingly the adoption of these on-farm activities will slow. Similarly, the opportunities to obtain 
environmental benefits through on-farm changes could be expected to become more costly over time. 
As is evidenced in Figure 26, the adoption of IFPs has been relatively consistent between 2004-05 
and 2012-13.  

On the other hand, modernisation of irrigation districts has meant that farm designs need to be 
revised to ensure that the benefits associated with a state of the art irrigation system can be properly 
realised. Therefore, on-farm investment in response to these IFPs will continue to occur, although the 
environmental benefits and appropriate role of government would need to be considered in relation to 
future investments in this area.  
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13. Water entitlements and market reforms  

13.1. Overview 

From 2004-05 to 2013-14, a total of $19.8 million was invested in reforms to Victoria’s water 
entitlements and water market architecture. EC funding went primarily to the unbundling of water 
entitlements and the establishment and refinement of the Victorian Water Register (VWR). These 
investments were aligned with government policy at both a state and federal level and contributed to 
the EC legislative objectives. 

The result of this investment is a state-wide system of authorised entitlements that are unbundled in 
regulated surface water systems, a sophisticated register of water entitlements, and the ability to 
better monitor and report on water use across the state. This has contributed to the establishment of a 
dynamic water market in Victoria that delivered major benefits to all entitlement holders particularly 
during the drought, has enabled water recovery for environmental use, and provides an ongoing 
platform for efficient and sustainable water use. 

Since unbundling of regulated surface water entitlements, the trade of water entitlements and 
allocations has increased along with improved investor confidence afforded by the entitlement 
reforms. The purchase of environmental water by the Commonwealth has also been made possible 
due to the unbundling of reforms. The transition to the VWR has supported increased market 
participation through the provision of comprehensive information on trading processes and 
requirements, and the introduction of automated online trading processes which were associated with 
faster processing times and reduced application fees. Ultimately, these benefits are expected to be 
reflected in increases in the value of water entitlements across the state worth tens of millions of 
dollars. 

 
Source: Aither 2015. 

Figure 27 Overview of water entitlements and market reform activities, outputs and outcomes 
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13.2. Problem statement 

Over the past two decades, significant progress has been made in establishing institutional and 
legislative frameworks to develop water markets and facilitate trading in Victoria, particularly in the 
MDB. Throughout the 1990s and early 2000s, however, there were a number of obstacles that 
prevented the broadening and deepening of a fully functioning, efficient and transparent water market. 
EC investments were directed towards addressing the following obstacles to further market 
development. The EC invested in a range of improvements to Victorian water entitlements and market 
architecture to provide security, clarity and confidence to market participants with two key investments 
(unbundling and the VWR) aimed at separate but related issues. 

 Unbundling of entitlements and security for market participants 13.2.1.

Before unbundling in the northern Victorian regulated water systems, water trading was restricted and 
localised due to the bundled nature of entitlements. Because licences remained tied to land, there 
was no readily available mechanism to transfer water or licences from one user to another in other 
districts and other states. In order for one party to secure more water, the buyer needed to also own 
land in the same district/state or the land to which the unbundled licence was linked could be 
purchased, but this represented a considerable cost and delay to transactions for reallocating water. 
Separating the key components of water entitlements (i.e. water access entitlement, delivery share 
and use licence) was seen as offering a wider choice for irrigators, representing a better use of 
resources (Young and McColl 2002; Shi 2006; Grafton and Horne 2014). 

With the drought creating adjustment pressure for many irrigators, the inability to sell entitlements 
separate from land ownership limited options to reduce debt and to maximise the value of the 
resource. In addition, by the late 2000’s the Commonwealth Government had indicated its intent to 
purchase water from the MDB under its “buyback” scheme to return up to 2,750 GL of environmental 
water to the river system. The unbundled entitlements better enabled the Commonwealth to enter the 
market and purchase water for the environment. 

 Registration of trades 13.2.2.

There were a number of operational complexities with regards to the trading system, many of which 
were associated with transaction costs – information search costs, negotiation and contracting costs, 
lodgement of applications to trade, approvals processes, reviews of trading rules etc. Particularly 
relevant to the Victorian water markets were transaction costs associated with information 
accessibility and complex and cumbersome administrative procedures. 

There was little publicly available or up-to-date information on water market activity, particularly the 
prices being paid for water entitlements trades. Although there was a decentralised register, public 
access to the register was not assured and third party interests (e.g. mortgages) were not formally 
registered on the entitlements (Allens Consulting Group 2006). The lack of information dissemination 
and accessibility in Victoria at the time acted as a barrier to trade – clear and concise information, and 
appropriate record keeping procedures would encourage increased participation in water markets. 

The administrative procedures also incurred costs to market participants due to the paper-based 
registration and application arrangements. Time and cost-saving solutions were required to reduce 
the slow, complex and administratively intensive processes involved in securing trades. 

With the development of the market, there were also perceptions of conflicts of interest in the role of 
water authorities such as Goulburn-Murray Water (G-MW) who had a number of roles in the market. 
There were calls for a state-wide registry of entitlements and trading activity to ensure the integrity of 
the market based system and to provide confidence to market participants. 
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In addition to these key categories of investment, funding was intended to ensure the greater 
specification and accounting of water entitlements, which resulted in the improved tradability of the 
licences. An improvement in water records was required to underpin greater accuracy, monitoring, 
reporting and compliance with licence conditions. Redeveloped water information systems were also 
required to provide more rigorous and defensible information regarding the state of the water resource 
in order to support improved allocation and compliance measures. 

 Other matters 13.2.3.

In addition to these main investments, EC investment has targeted a broad range of entitlement and 
licencing issues. These include ensuring that authoritative records of take and use licences are 
registered, and improving a range of systems and application processes that were previously 
inefficient. 

13.3. Overview of EC investment 

A summary of EC funding provided for the delivery of water markets initiatives between 2004-05 and 
2013-14 is provided in Table 64. As shown, the EC has contributed a total of $19.8 million for the 
delivery of water markets initiatives over the past ten years. EC inputs can be attributed to two key 
areas of investment: reform of water entitlements; and the development, implementation and 
progressive enhancement of the VWR. 

Table 64 Inputs into water entitlement and market reforms between 2004-05 and 2013-14 

Initiative 

Tranche 1 

($ million) 

2004-05 –  
2007-08 

Tranche 2 

($ million) 

2008-09 –  
2011-12 

Tranche 3 

($ million) 

2012-13 –  
2013-14 

G-MW recovery package applications 
transfer entitlements 

2.6   

G-MW recovery package water register 1.5   

Unbundling water entitlements and 
enhancement of water register 

7.2   

Unbundling and water register  5.4  

Enhancing the Victorian Water Register   1.5 

Water user entitlement refinement and 
market development 

  1.5 

Total 11.3 5.4 3.0 
 

Source: DELWP. 
 

The EC funding was provided to the Department as the core organisation responsible for the 
coordination, implementation and delivery of water markets initiatives. G-MW and Southern Rural 
Water (SRW) also received a portion of funding under each tranche. 

The EC funding was also invested in a hydrological modelling initiative undertaken by Monash 
University in tranche 1. This initiative (entitled ‘Water trading and adjustment’) will not be evaluated as 
part of this assessment given its small financial contribution to the overall investment. 
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Funding contributions for the delivery of water entitlement and market reforms were also received 
from other state and Commonwealth Government programs through the following initiatives: 

• $5.0 million from the NWC 

• $2.4 million from Department of Environment, Water, Heritage and the Arts (DEWHA) 
(Commonwealth funding for stage 1 enhancements) 

• $2.8 million from Department of Sustainability, Environment, Water, Population and Communities 
(SEWPAC) (Commonwealth funding for stage 2 enhancements) 

• $1.7 million from the Victorian Water Trust (VWT). 

Also, it is important to note that all of the tranche 1 investments outlined above were contributions to 
The Living Murray First Step Initiative (TLM). As described in more detail in the section on irrigation 
modernisation and water recovery, TLM is an intergovernmental agreement that generated 500 GL of 
water savings for the environment. Victoria’s EC projects in tranche 1 above were part of the 
Goulburn Murray Water Recovery Package (GMWRP) which was an approved TLM investment. 
Victoria’s contribution of EC funds however, was to TLM more broadly, and in return joint TLM funds 
were invested in the register and unbundling initiatives in Victoria. The main implication of this is that it 
is not possible to link EC investment to specific unbundling and register development activities in 
tranche 1, or to accurately address the issue of attribution of EC funds to the outcomes associate with 
these investments. 

It is also important to note that the operation of the Register is funded by water users through 
administrative charges collected by rural water corporations. 

13.4. Alignment of EC investments with policy and EC objectives 

 Alignment with national water policy 13.4.1.

From the early 1990s onwards, two major intergovernmental initiatives attempted to bring together 
States and Territories for a more unified approach to water reform: 

• The COAG Water Reform Framework in 1994 and 

• The NWI Agreement in 2004. 

COAG signalled a turning point whereby Australia began to engage in a program of wide-ranging 
water reform “that promoted economic efficiency in water use in a competitive environment, within the 
context of ecologically sustainable development” (NWC 2011), with a strong focus on water markets. 

The COAG water reform framework included agreement that COAG members would implement 
comprehensive systems of water allocations or entitlements supported by the division of property 
rights from land title. Initially, the COAG reforms greatly boosted trade in annual water allocations that 
increased eight-fold between 1993-94 and 1994-95 (Grafton et al. 2012). Despite the ambitious 
agenda of reform, progress was variable across the states and water markets continued to remain 
relatively inactive. In many cases, entitlements remained tied to land, water property rights and water 
trading zones were poorly defined, market information was uneven and there were significant policy 
and industry uncertainties. 

In 2004, COAG agreed to the NWI, capturing lessons learned from a decade of reform while 
maintaining the principles within the 1994 framework. The EC investments in unbundling entitlements 
and the establishment of a water register are closely aligned to Victoria’s specific obligations under 
the NWI. Under Clause 28 of the NWI, “the consumptive use of water will require a water access 
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entitlement, separate from land, to be described as a perpetual or open-ended share of the 
consumptive pool of a specified water resource, as determined by the relevant water plan” (COAG 
2004). Further, Clause 59 of the NWI agreement requires states and territories to develop “publicly-
accessible and reliable water registers of all water access entitlements and trades” (COAG 2004). 
These actions were to be supported by the development of water resource accounting system 
standards. 

The NWI represented a standardised approach to water markets aimed at facilitating inter- and intra-
state trading. The water access entitlement framework enshrined in the NWI was designed to 
enhance the security and commercial certainty of water entitlements by clearly specifying the 
statutory nature of those entitlements, provide a statutory basis for environmental and other public 
benefit outcomes in surface and groundwater systems, and ensure compatibility across jurisdictions 
to improve investor certainty, be competitively neutral and minimise transaction costs on water trades 
(COAG 2004). 

 Alignment with Victorian water policy reforms 13.4.2.

The Victorian Government endorsed the NWI water reform agenda via the release of OWOF 2004. 
Unbundling was seen as an opportunity to simplify entitlements and “provide users with the certainty 
of having ongoing, tradeable rights to water” (Victorian Government 2004). Once entitlements were 
officially separated from land title, they became valuable, secure, tradeable assets. 

OWOF 2004 included the following actions relating to water markets which were directly implemented 
using EC funding: 

• Action 4.1 – The Government will develop legislation to enable unbundling of water entitlements 
into their main components 

• Action 4.2 – The Government will: legislate to establish a single, web-based public register of all 
water-related entitlements; contribute up to $7 million over four years to the costs of instituting the 
legal framework for unbundling, building the new register, connecting the register to authorities’ 
administrative systems, and defining the new entitlements that the register will record (including 
the transfer of mortgages from land to water); and regularly report on ownership and trading of 
water entitlements. 

 Alignment with objectives of the EC 13.4.3.

Promote the sustainable management of water 

The investment to develop a water market in Victoria is aligned with the EC objective of promoting the 
sustainable management of water. The drought had become a major issue in the community. As 
previously noted, many rivers were exhibiting signs of environmental stress and potentially irrevocable 
damage. As water became increasingly scarce, the competing demands of water usage between the 
economy, the environment and urban/agricultural activities were brought to the forefront of policy 
discussions (NWC 2011). 

The unbundling of water entitlements enabled the greater specification of individual entitlements in 
terms of the essential characteristics of the product, the nature of any encumbrances, and the 
responsibilities and obligations of the entitlement holder in accordance with the relevant water plan. 
This indirectly aligned with the EC objective of promoting the sustainable management of water by 
providing greater clarity to entitlement holders regarding their individual entitlements and the water 
systems within which they are held to facilitate more efficient and effective use of the resource. 
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Further, the unbundling process has facilitated opportunities for water trading within and between 
jurisdictions and has therefore enabled the scarce resource to be directed to its highest value use. 
This increase in the trade of water entitlements has promoted the sustainable management of water 
through enabling the more efficient and effective use of Victoria’s water systems. 

Addressing adverse water-related environmental impacts 

The unbundling of water entitlements included the creation of Water Use Licences for the irrigation of 
specific parcel/s of land. These licences were specifically aimed at managing the environmental 
impacts of water trade and use. This was achieved through Annual Use Limits on each licence, which 
specifies a maximum sustainable level of water use per hectare of irrigable land. 

The development of the VWR plays an important ongoing role as the key mechanism enabling the 
Department to monitor compliance with Annual Use Limits. Therefore, the register also contributes to 
the EC objective of managing the adverse environmental impacts of water use. 

The investment in the unbundling of water entitlements also facilitated the purchase of water 
entitlement by the Commonwealth Government to achieve water recovery targets. As unbundling was 
a necessary condition for the ‘buyback’ scheme, it aligns with the EC objective of addressing adverse 
environmental impacts by enabling the return of environmental water to the MDB. 

13.5. Description of projects and outputs delivered 

 Unbundling of entitlements and security for market participants 13.5.1.

Initially, the EC investment in relation to the unbundling of entitlements was primarily focused on the 
regulated surface water systems in northern Victoria. The traditional entitlements of water rights in 
districts and take and use licences on waterways were separated into a water share, a delivery share, 
and a water-use licence. Victoria’s fully unbundled water access entitlement system became 
operational from July 2007 for northern Victoria when seven regulated systems became declared 
water systems. At this time, water rights and take and use licences were converted into new 
entitlements in the seven declared water systems outlined below: 

• Broken water system 

• Bullarook water system 

• Campaspe water system 

• Goulburn water system 

• Loddon water system 

• Murray water system 

• Ovens water system. 

This also coincided with the introduction of carryover in many of the declared northern systems in 
2007 and 2008. 

Unbundling was subsequently extended to southern Victoria on 1 July 2008, with water entitlements 
on the Werribee, Bacchus Marsh and Macalister/Thompson regulated systems being unbundled when 
these systems became declared water systems. 
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Under the second tranche, funding was provided to investigate the extension and sensible unbundling 
of entitlements within the smaller unregulated surface water and groundwater systems. However, to 
date there has been no unbundling of entitlements within the unregulated and groundwater systems 
due to the complex nature of these systems. 

The third tranche of funding was devoted to the refinement of the new unbundled entitlements and 
other initiatives to enhance the water market through the Water User Entitlement Refinement and 
Market Development project. A number of issues had arisen from the unbundling of entitlements 
including among other things: 

• The need to ensure compliance with annual use limits 

• Checking how delivery shares are used 

• Communicating the opportunities that open up from more flexible ways to manage entitlements, 
including limited term transfers 

• The need to ensure appropriate management of overuse. 

There was also a focus on opportunities to better define entitlements and improve their administration, 
including consideration of implementing a cap on extraction shares. Improvements to the 
management of take and use licences, such as ensuring the proper renewal of a licence once it 
expires, were also progressed. There were also improvements required to the quality of data attached 
to entitlement records. 

These activities were considered essential in meeting the challenges associated with the Basin Plan, 
providing water users with more clarity and flexibility regarding their entitlements, and expanding the 
register as the definitive record of all rights to water in Victoria. 

In terms of water market development under tranche 3, a number of activities to ensure the 
achievement of regulatory and policy requirements were commenced. Progress against these outputs 
as at 21 March 2012 is presented in Table 65. 

Table 65 Progress against outputs associated with Water User Entitlement Refinement and 
Market Development initiative – EC Tranche 3 

Output Progress 

Implementation of changes to trading rules and market arrangements Ongoing 

Investigation of the water corporation’s role in water share transfers Ongoing 

Implementation of major improvements to the way licence conditions are 
managed 

Complete 

Implementation of a cap on extraction shares and refinements to 
delivery entitlements 

Under investigation 

Implementation of amendments to 2010 carryover reforms Complete 
 

Source: DSE 2012. 

 Registration of trades 13.5.2.

The VWR was initially implemented on 1 July 2007 for water entitlements and trades in the large 
regulated northern Victorian water systems, following the unbundling of entitlements in those declared 
systems. Figure 28 illustrates a timeline of the Register’s development since it was established in 
2007. As shown, the implementation of the Register was followed by the launch of the public website 
later that year.
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Source: DELWP 2015. 

Figure 28 Timeline of Victorian Water Register development linked to EC investment 
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The Register is able to capture the following information (DSE 2012): 

• Details of water shares 

• Records of licences to take and use surface and groundwater 

• Records of works-related licences 

• Available water allocations 

• Track and reconcile volumes of water entitlements by water system and trading zone 

• Water-use licences and delivery shares managed by water corporations 

• Workflows to process water dealings 

• Audit trails 

• Statistics and reports on levels of use, directions of trade and prices of trade. 

The launch of the Water Register was delivered on time and budget with the necessary features and 
functionality - “Industry standards classify this as a large IT project. Only 29 per cent of large IT 
projects are delivered on time, within budget and with the specified features and functions” (DSE 
2009). 

Initially, investments were focused on ensuring the critical functions of the Register were established 
in order for it to be implemented. Over time, investments were made to enhance the functionality of 
the Register. These enhancements were necessary to ensure the continued development of the water 
market through access to information to guide and execute trading decisions. 

Tranche 2 funding was primarily directed towards these enhancements under the Unbundling and 
Water Register initiative. This project aimed to: 

• Achieve a higher level of automated trade 

• Reconcile interstate trade 

• Develop valley accounting for MDBC purposes 

• Build wholesale and whole resource accounting 

• Facilitate adoption by other jurisdictions.  

As shown in Table 67, these outputs have largely been achieved. An online trading pilot was 
launched in the second half of 2011. Further improvements to the level of automation of online trades 
were made in later years, as shown below under the tranche 3 initiative. Interstate trade 
interoperability was introduced in September 2010 to enable interstate trades to be processed 
through the VWR and reconciled with the registers of other jurisdictions. The Victorian Government 
also participated in the cross-jurisdictional investigation of improvements to interstate trades.  

A proportion of the funding in tranche 2 was also directed towards robust and transparent water 
accounting in the Register. Investment in this tranche was also focussed on being able to record 
bundled rights authoritatively in the register to expand the register as the definitive record of all rights 
in Victoria. This output has been achieved through the implementation of a Wholesale Water Register 
which is used to inform the annual Victorian Water Accounts. Further information on the Victorian 
Water Accounts is provided in the Water Information chapter. 

Table 66 shows data on entitlements recorded in the Register on 1st July of each year between 2007 
and 2014. In 2007, 32,218 water shares were initially recorded in the Register. This number is 
reflective of the migration of unbundled water shares records into the online system from northern 
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Victorian regulated systems. In 2008, unbundled water shares in southern Victorian regulated 
systems were also recorded in the Register. Changes in the number of water shares since 2008 
relate to the division and consolidation of individual shares, and a small number of water shares 
issued from water savings projects. 

In 2007, 14,111 bundled entitlements were recorded in the Register but were not, at this stage, 
authoritatively managed. In late 2009, the new functionality built into the Register allowed bundled 
entitlements to be managed without maintaining external databases. This allowed authoritative 
records of licences to be managed and maintained. In 2010, SRW and Melbourne Water’s bundled 
entitlements were also migrated into the Register. In 2012, the Grampians Wimmera Mallee Water 
and Coliban Water followed suit. 

Table 66 Authoritative entitlements recorded in the VWR between 2007 and 2014 

  2007 2008 2009 2010 2011 2012 2013 2014 

Water shares 

No. 
32,21
8 

37,86
3 

40,82
1 

41,90
1 

42,65
2 

43,76
7 

40,68
3 

41,31
4 

% 
authoritative 

100 100 100 100 100 100 100 100 

Bundled 
entitlements 

No. 
14,11
1 

14,83
1 

16,21
6 

30,22
5 

30,58
7 

45,16
8 

42,48
1 

41,08
9 

% 
authoritative 

0 0 0 37 46 70 74 76 

 

Source: DELWP. 
 

Under tranche 3, funding of $1.47 million was provided for further enhancements to the Register in 
order to improve data integrity, accounting and auto processing. The program included assistance for 
water corporations to cleanse data in the Register, the creation of a wholesale water register, 
improvements to Register information and processing mechanisms, and changes to the Register’s 
implementation of trading rules.  

Changes in the number of bundled entitlements since 2012, and significant improvements in the 
percentage of authoritative bundled entitlements recorded in the register, reflect this concerted effort 
by water corporations to cleanse data in the Register and surrender and consolidate individual 
entitlements (see Table 66). This intervention focused on authoritatively recording paper-based take 
and use licences (TULs) and water allowances entitlements in the Water Register. Land parcels were 
correctly matched to the respective TULs and water allowances by utilising the Victorian On Line 
Titles System (VOTS) and updating other relevant data. The VWR subsequently became the 
authoritative record for entitlements, replacing paper-based records. 

Progress against the other main activities funded through tranche 3 is outlined in Table 67. 
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Table 67 Progress against outputs associated with the Enhancing the Victorian Water 
Register initiative 

Output Progress 

Full automation of online allocation trade Complete 

Streamlined applications and simplification of land-based transactions Complete 

Enhancement of Register to enable cost-effective and accessible 
wholesale water accounting 

Complete 

Development of common interface for data exchange with water 
corporations 

Complete 

Improvement of data quality and presentation in the Register Ongoing 

Achievement of responsiveness standards Complete 

Automatic provision of data and reports to BOM 
Complete – business as 
usual initiative 

Production of regular reconciliations of data and trades, including an 
annual audit of the Register 

Complete 

Enhancements to implement new MDB trading rules and carryover 
policies 

Complete 

 

Source: DEPI 2012. 

Note: Progress recorded as at 21 March 2012. 
 

Another pending output of tranche 3 funding is the implementation of online applications for Bore 
Construction Licences (BCLs) along with a state-wide flat application fee. To date, applications have 
been submitted manually, often with lengthy delays in the approval process, and variable bore licence 
fees were applied on each individual bore. From July 2015, BCLs can be applied for online for near 
instant processing and issuing of the licence (pers. comm., DELWP, 16 April 2015). A state-wide and 
flat application fee of $235 regardless of the number of bores to be drilled will also be applied. This 
initiative represents a significant customer service improvement and a sizeable reduction in the 
application fee. Depending on the number of bores to be drilled, the initiative can result in a saving of 
thousands of dollars. 

This investment in the unbundling of entitlements and the development and enhancement of the 
Register ultimately ensured that Government was delivering on its water management obligations to 
allow entitlement holders to be confident that they held a current right to take and use water. In 
addition, Government could also be confident that appropriate conditions were recorded on each 
licence. Ultimately, this allowed for the proper use of water, ensuring that environmental flows were 
protected. 

13.6. Overall contribution to outcomes – impact and legacy 

 Improved flexibility, confidence and certainty in the market 13.6.1.

The implementation of entitlement unbundling by the end of tranche 1 was a major achievement. As 
stated by the National Water Commission (NWC) (2007), the unbundling “goes beyond the 
requirements of the NWI”. Clear entitlements provide certainty to water users on their share of the 
available water, conditions on using water on land and rights to have water delivered to it.  
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The unbundling of water entitlements ultimately made trade easier by separating entitlements into 
tradeable components. Market participants were encouraged by the improved confidence and 
certainty for investment in the long-term and for trading decisions in the short-term.  

This can be seen in Figure 29 below which saw a significant spike in the volume of high reliability 
water entitlements traded in northern Victoria since the unbundling. Prior to unbundling on 1 July 
2007, the figure below illustrates the permanent trade of water rights and licence volume, and 
excludes transfers that occurred with land. While the spike in entitlement trade was largely driven by 
drought and the Commonwealth buyback scheme, water market reforms enabled these trades to 
occur more efficiently. 

 
Source: DELWP. 

Figure 29 Transfer of high reliability water shares in northern Victoria (1991-91 to 2013-14) 

Commonwealth purchases of environmental water under the Restoring the Balance (RtB) program 
also contributed significantly to the high volume of transfers in 2009-10, 2010-11 and 2011-12 – 
almost 450,000 ML of low and high reliability water shares in Victoria (see Table 68). Importantly, 
unbundling reforms enabled the buyback program to proceed effectively. 

0

50

100

150

200

250

300

350

1991-92

1992-93

1993-94

1994-95

1995-96

1996-97

1997-98

1998-99

1999-00

2000-01

2001-02

2002-03

2003-04

2004-05

2005-06

2006-07

2007-08

2008-09

2009-10

2010-11

2011-12

2012-13

2013-14
V

ol
um

e 
(G

L)

Unbundling



 
AITHER | report  209 
Environmental Contribution Evaluation 
 

Table 68 Progress against outputs associated with the Enhancing the Victorian Water 
Register initiative 

SDL Resource Unit 
(Catchment) 

Entitlement type 
Water Purchase Tenders – 
Entitlement (ML) 

Ovens High reliability 70 

Goulburn 
High reliability 187,267 

Low reliability 10,546 

Broken 
High reliability 20 

Low reliability 4 

Loddon 
High reliability 2,755 

Low reliability 527 

Campaspe 
High reliability 6,409 

Low reliability 395 

Vic Murray 

Above Choke – High reliability 57,664 

Above Choke – Low reliability 5,593 

Below Choke – High reliability 171,078 

Below Choke – Low reliability 5,454 
 

Source: Department of Environment, 2015 
 

In addition, by recording entitlements with integrity, the VWR provides confidence for banks to provide 
mortgages against water shares and for these to be recorded in the Water Register. This significantly 
improves confidence for investment and the capital efficiency of irrigated agricultural industries. 

 Increased allocation trade and environmental transfers 13.6.2.

Allocation trades in northern Victoria also increased after unbundling was enacted on 1 July 2007 and 
the register put in place. Figure 30 below highlights a small amount of allocation trade prior to 
unbundling. The dark grey section on the graph (i.e. prior to unbundling), shows the temporary trade 
of water rights and licence volume. Allocation trade has increased significantly since 2007, with the 
volume of non-environmental trade reaching 1,203 GL in 2013-14.  

In some ways, the reforms to the register have enabled allocation trade by providing greater clarity 
and market improved information to market participants. Conversely, allocation trade increased due to 
the drought and increased involvement of environmental water holders in undertaking allocation 
transfers (mainly non-financial transfers from the CEWH and TLM to Victoria). The register helped 
ensure that this allocation trade could occur in a robust and efficient manner, which simply would not 
have been possibly (particularly for inter-state allocation trade) under the old paper based system 
managed separately by each water authority. 



 
AITHER | report  210 
Environmental Contribution Evaluation 
 

 
Source: DELWP. 

Figure 30 Allocation trade in northern Victoria (1991-92 to 2013-14) 

 Faster trade processing times 13.6.3.

Despite receiving increasing numbers of allocation trades since 2007, the turn-around processing 
times have progressively improved over time as a result of the VWR and its ongoing enhancement.  

In 2008-09, COAG had specified that all relevant authorities should process: 

• 90% of intrastate water allocation trades within 10 business days and 

• 90% of interstate water allocation trades within 20 business days. 

In 2008-09, Victoria’s performance was at 96% for both intrastate and interstate trades processed 
within the COAG timeframe (DSE 2010). 

In 2009-10, COAG adopted new performance standards which required: 

• 90% of intrastate water allocation trades to be processed within 5 business days and 

• 90% of interstate water allocation trades to be processed within10 business days. 

Despite a significant change to COAG standards, Victoria met the targets for intrastate allocation 
trades with 92% processed within 5 business days. However, only 82% of interstate allocation trades 
were processed within 10 business days. In 2010-11, intrastate allocation trades increased to 97% 
while interstate allocation trades only increased by 2%. 

According to the 2009-10 Water Register Annual Report and the 2010-11 Water Register Annual 
Report (DSE 2011), delays were attributed to the reliance on other states to contribute to the process 
of completing trades in a timely manner. To remedy this, the register was enhanced to provide 
“electronic automation of the application status updates between State authorities”. At the time, this 
was done manually and considerably slowed the process. 

The electronic enhancements led to a marked improvement in the performance against COAG 
standards in 2011-12. Intrastate and interstate trades were processed within COAG standards at a 
rate of 99% and 98% respectively. This was attributed to the former and ongoing improvements to the 
“inter-operability function for interstate trades and the continuing improvements to allocations trade 
functionality” (DSE, 2013). Trade processing times remained high in 2012-13 and 2013-14, easily 
exceeding COAG service targets. 

0

500

1000

1500

2000

2500

19
91

/9
2

19
92

/9
3

19
93

/9
4

19
94

/9
5

19
95

/9
6

19
96

/9
7

19
97

/9
8

19
98

/9
9

19
99

/0
0

20
00

/0
1

20
01

/0
2

20
02

/0
3

20
03

/0
4

20
04

/0
5

20
05

/0
6

20
06

/0
7

20
07

/0
8

20
08

/0
9

20
09

/1
0

20
10

/1
1

20
11

/1
2

20
12

/1
3

20
13

/1
4

V
ol

um
e 

(G
L) Unbundling



 
AITHER | report  211 
Environmental Contribution Evaluation 
 

Figure 31 represents a cumulative percentage of intrastate allocation trades processed within a given 
number of business days. Three sample years have been taken from data to compare processing 
times before and after the investment period. In 2014, 94% of trades are processed within two 
business days while the bulk of the 82% of trades processed within one day are submitted online and 
approved instantly. Similar improvements have been demonstrated in inter-state allocation trade with 
both New South Wales and South Australia. 

 
Source: DELWP. 

Figure 31 Improvements in intrastate allocation trades processing times 

Faster trade processing times has facilitated more timely access to water in critical dry periods and in 
response to changes in seasonal conditions, which is of utmost importance to irrigators. 
Improvements in processing times ensure that allocations are transferred to entitlement holders’ 
accounts shortly after purchase, providing greater security to entitlement holders when decisions are 
being made regarding water usage. 

 Online trading fee savings 13.6.4.

Trading fee savings generated through the implementation of the online lodgement of allocation 
trades, and the associated reduction in application fees, are presented in Figure 32 below. This has 
reduced the transaction costs associated with water allocation trading and has therefore contributed 
to the further development of water markets and the more efficient and effective use of scarce water 
resources. 
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Source: DELWP. 

Figure 32 Allocation trades submitted online and cumulative application fee savings 

 More accurate and timely information, ease of accessibility 13.6.5.

The VWR has met NWI obligations, establishing a platform that provides market participants with 
comprehensive information on the trading processes and administrative requirements to complete 
trades. In fact, the Register has been held in such a regard that other jurisdictions are considering 
modelling their registers on Victoria’s (NWC, 2008). 

According to the Independent Review of Water Trading report (Deloitte, 2010), 

The Register is arguably one of the most advanced water registers in Australia. 
Unlike other jurisdictions, Victoria’s register is integrated with a water accounting 
system through a chart of accounts and all transactions are recording using a double 
entry system of debits and credits to the relevant accounts. 

The Register provides the market with regular updates and timely information which has ultimately led 
to more informed decision making. The integrated water accounting system provides the latest, 
accurate information on the state’s water resources including water volumes and usage within 
Victoria’s surface water, groundwater and recycled systems. As discussed further in the Water 
Information chapter, this information is used for a range of purposes to sustainably manage the 
state’s water resources. 

 Improved water accounting 13.6.6.

The VWR greatly enhances the comprehensiveness and frequency of water accounting in Victoria, 
which provides significant benefits in terms of sustainable management of consumptive use and 
overall confidence in Victoria’s systems for water resource management. For instance:  
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• All changes to entitlement and allocation volumes are thoroughly reconciled on a quarterly basis 
and reported to the governance committee. This includes determining whether changes are in 
accordance with due process. Prior to the Water Register there were no thorough and regular 
reconciliations 

• Resource managers rely on the water accounting for making seasonal determinations 

• Water trades are now reconciled, almost instantaneously whereas previously it would take up to a 
year or more to reconcile 

• Water accounting informs the water market of availability. 

 Ultimate outcomes and return on investment – contribution to increased entitlement 13.6.7.
values 

The key benefits of Victoria's water entitlement and water trading framework (which unbundling and 
the Water Register are central to) include:  

• providing for the efficient allocation of the State's water resources  

• providing  for individuals to make choices to manage their own individual circumstances  

• enabling Governments to avoid conflict by allowing the market to decide who gets water when the 
resource is scarce  

• providing confidence for investment 

Valuing the EC investments in water market initiatives is difficult. One way of considering the value is 
to understand the willingness to pay of entitlement holders to have the greater flexibility provided by 
unbundled entitlements and the improved information and confidence provided by the register. In 
Aither’s view, these reforms have contributed to the increased value of entitlements, although any 
exact modelling of this change in value is not possible due to the background variability in entitlement 
prices due to a range of factors. Based on current median market prices obtained through the 
register, the value of the total water entitlements on issue in Victoria is estimated at approximately $5 
billion. Therefore, for every 1 per cent increase in value due to the EC investment, the value of 
entitlements is therefore estimated at $50 million. The value of the combined EC investments that 
have contributed to improved entitlement specification is discussed further in Section 6.3.4.  

13.7. Ongoing need 

 Specification of entitlements 13.7.1.

The unbundling process is complete for the large regulated surface water system. There may be the 
potential for further unbundling of unregulated and groundwater entitlements, which would require 
government investment, however this process would be relatively more complex and has not been 
considered appropriate to date due to differences in the nature of unregulated surface and 
groundwater entitlements. Further investigations would need to be made in this regard, and there is 
likely to be additional value in continuing to invest in the next round of water entitlement and market 
reforms. 
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 The Victorian Water Register 13.7.2.

The more intensive development phase of the Register has largely come to an end and therefore 
continuing investments through the EC (and other funding sources) on the same scale as prior 
investment is no longer required. Operating costs associated with the ongoing maintenance of the 
Register are met by industry through the administrative charges levied by the water corporations.  

However, additional innovations and expansions of functionality could add further value to the 
Register and there might be a role for government funding in these initiatives. These innovations 
could also potentially be funded by users or direct beneficiaries. In the latest Water Register Annual 
Report for 2014-15 (DSE 2015), priorities for the coming year included: 

• Review of application support 

• Development of a procurement plan for hosting the Register 

• Implement single person processing and approval for applications 

• Implement architectural improvements to the Register website in order to provide for a more 
secure management of online customers 

• Enable allocation trading from mobile devices 

• Transition payments made over the Register website to the Department’s payment gateway 

• Undertake detailed option identification and analysis for removal of water share association with 
land. 

These potential enhancements to the Register are driven by requirements to implement new 
legislation and policies and to ensure consistency with the Register’s Strategic Plan (2012) and 
Department’s corporate requirements. Some key themes that feature in the latest Strategic Plan 
propose investments in: 

• Improvements to how the Department collects, manages and transparently reports on whole of 
resource water information which supports management decisions. Investing in this area may 
also assist in reducing the costs associated with resource monitoring and compliance 

• Streamlining water market transactions by moving the system online. In doing so, transaction 
costs (dollars and time) are reduced therefore removing impediments to efficient trading – 
particularly in groundwater and unregulated systems. Moving the system online would also assist 
water corporations and government in streamlining administrative processes relating to 
entitlements trading and meet societal expectations. Updating the register on a regular basis to 
reflect any changes to current legislation and policy. 

In terms of policy improvements, there may be further ongoing work required to explore innovations 
associated with trade, particularly in areas that do not yet benefit from fully unbundled entitlements 
and clearly defined trading zones. 
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14. Urban water 

14.1. Overview 

Over the past decade the urban water sector in Victoria has undergone a considerable 
transformation. The Millennium Drought revealed weaknesses in Victoria’s urban water planning and 
a lack of resilience to climatic variability, while putting further pressure on the already-taxed volumes 
of water available for the environment. This forced an overhaul of the State’s approach to water 
management, which was articulated in the OWOF 2004 policy agenda. 

The EC was key to enabling this agenda to be implemented for the urban water sector. A total of 
$110.6 million was invested across a range of activities and programs that sought to fulfil the 
commitments of OWOF 2004 while maintaining a high degree of alignment with the overarching EC 
objectives of encouraging the sustainable use of water and reducing adverse environmental impacts.  

The bulk of the EC investment was concentrated on activities that reduced demand on the 
constrained potable supply network: wastewater recycling, stormwater harvesting, and reductions in 
water use through rebates for water efficient appliances and water use awareness programs. Funds 
were also directed towards other aspects of stormwater management aimed at reducing 
environmental impacts, and improved urban water planning.  

Through the investments undertaken, enduring water savings have been achieved that have both 
reduced demands on the potable network and increased the security of water supply through 
diversifying water sources.  

A conservative estimate of 15.2 GL per year of water savings have been achieved through actions to 
which the EC has contributed, of which 4.0 GL per year has been directly attributed to the EC on a 
cost apportioned basis. The present value of these water savings attributable to the EC is estimated 
at $80.1 million. These figures are considered conservative because water savings could not be 
verified for all investments, and arguably many of the investments resulted in consumer behavioural 
changes with consequential reductions in water use that could not easily be tracked and linked to the 
EC investment.  

Improved stormwater and wastewater management had also likely reduced the impact of urban 
development on the ecology of downstream waterways; however there is little available evidence to 
support this outcome at this stage.   

An overview of the activities, outputs and outcomes of the EC investments in the urban water sector 
are presented below in Figure 33 below. 



 
AITHER | report  216 
Environmental Contribution Evaluation 
 

 

Figure 33. Overview of urban water activities, outputs and outcomes of urban water  

14.2. Problem statement 

The Millennium Drought forced the Victorian community to alter its views towards urban water use 
along with its approach to managing urban water. At the time OWOF 2004 was released, Melbourne 
had been in Stage 1 and 2 water restrictions for two years. The impacts of these restrictions were 
being realised by urban water users in the form of degraded sports fields, gardens, and other 
conveniences associated with normal water use, with expectations that harsher restrictions would be 
required if a balance between supply and demand could not be restored by other means. The risk of 
serious constraints on non-discretionary uses of water was becoming more real as both the drought 
and urban growth continued, and the prospect of more permanent drier conditions due to climate 
change was becoming more evident. Prior to large scale investments in supply augmentation, it was 
anticipated that without changes to reduce demand Melbourne’s annual demand for potable water 
would exceed supply before 2020 (see Figure 39). 
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Source: DSE 2004 

Figure 34 Projections of water demand and supply at the beginning of tranche 1 

 

The breaking of the drought and construction of the Victorian Desalination Plant (VDP) and North 
South Pipeline relieved some of the immediate pressures on water supply, and allowed some of the 
focus of investments to be directed towards improved urban water planning and the achievement of 
other benefits resulting from better management of urban water, including mitigating downstream 
impacts of stormwater to waterways and drainage systems. 

14.3. Overview of EC investments 

In addressing these problems, it was recognised that demand pressure on traditional potable sources 
could be alleviated to an extent by increasing the efficiency of urban water use, changing behaviours 
to reduce urban water use, and providing alternatives to potable supplies such as recycling and 
rainwater harvesting. These were largely targeted during the first two tranches of the program, along 
with improvements in the management of stormwater and other water quality initiative to improve 
impacts on receiving waterways were also pursued. Later investments were focussed on embedding 
this understanding within urban water planning. 

The total investment over this period was $110.6 million, which broadly fits within the following three 
categories of investment: 

• Potable water substitution initiatives 

• Water conservation initiatives 

• Other urban water initiatives. 

A summary of the funding provided for various urban water initiatives between 2004-05 and 2012-13 
is provided in Table 69. Much of this funding was provided as a co-contribution with private 
investment and other government funding to water savings initiatives with the intent of not only 
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providing water savings, but for demonstration purposes to encourage further behaviour change with 
regard to efficiency and water recycling.   

Table 69. Inputs into urban water, 2004-05 to 2012-13 

Initiative 

Tranche 1 ($ 
million) 

2004-05 – 2007-08 

Tranche 2 ($ 
million) 

2008-09 – 2011-12 

Tranche 3 ($ 
million) 

2012-13 – 2013-14 

Recycling recovery and 
investment program 

25.6   

Smart water fund and smart 
urban design 

9.8   

Stormwater and urban water 
conservation fund 

9.4   

Urban stormwater management 6.8   

Water smart garden & homes 
rebate 

 15.0  

Small towns water quality fund  13.5  

Stormwater and urban recycling  7.5  

Somers treatment plant 
Bluescope Westernport plant 
upgrade 

 4.1  

Onsite recycling projects - 
Australian Vinyls, Qenos, 

 3.6  

Top 1500 industry program  0.7  

Living Victoria   7.5 

Living Melbourne, living Victoria   4.0 

Flood resilient communities and 
catchments 

  3.1 

Total 51.6 44.4 14.6 
 

Source: DELWP 2015. 

14.4. Alignment of EC investments with other initiatives 

 Alignment with national water policy 14.4.1.

In 1994, COAG put forward a reform framework that addressed, among other things, the need for 
improvements to the efficiency and effectiveness of water supply systems. The 2004 NWI built upon 
the COAG framework and provided the national blueprint for water reform. The key actions relating to 
urban water reform included: 

• implementation of demand management measures including (clause 91): 

- legislation to implement the Water Efficiency Labelling Scheme (WELS) by 250 

- develop and implement a 'smart water mark' for household gardens 
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- review effectiveness of temporary water restrictions and associated public reduction 
strategies and consider extending low level restrictions to standard practice 

- implement management responses to water supply and discharge system losses including 
leakage, excess pressure, overflows and other maintenance needs 

• encourage further innovation in urban water use including (clause 92): 

- develop & apply national health & environmental guidelines for water sensitive urban designs 
for recycled water & stormwater 

- develop national guidelines for evaluating options for water sensitive urban developments in 
both new urban sub-divisions and high rise 

- evaluate existing ‘icon water sensitive urban developments’ 

- review institutional and regulatory models for integrated urban water cycle planning and 
management and develop best practice guidelines 

- review incentives to stimulate innovation  

The majority of EC investments in urban water projects were aligned with the latter group of NWI 
actions outlined as part of clause 92.  

 Alignment with Victorian water policy 14.4.2.

The OWOF 2004reform agenda provided the policy context that guided the majority of the EC 
investments in urban water. This agenda detailed a comprehensive, integrated approach to water 
management to “ensure that Victoria can continue to have healthy water resources to support growing 
communities and a thriving economy over the next 50 years”. 

This included a commitment to support smarter urban water use across Victoria with a range of 
initiatives including education and incentive programs, regulations and legislation, and smarter water 
pricing to reduce demand and increase recycling. The EC investments have significant alignment with 
key components of the OWOF 2004 agenda, including the following: 

• Action 5.5 – The Government and water authorities will undertake community education and 
information programs to encourage water savings 

• Action 5.12 – The Water Smart Gardens and Homes Rebate scheme will continue to support 
households to use water more wisely  

• Action 5.15 – The Government will provide funding to support smart urban water use initiatives 
which encourage innovative approaches to demand management, recycling and stormwater 
management 

• Action 5.26 – The Government will not place recycled water directly into the drinking water supply 
system. However, technical development and implementation elsewhere will be monitored.  

• Action 5.27 – The Government will consider investment in strategic water recovery and recycling 
programs that: 

- Are State of regional significance 

- Deliver multiple benefits – social, economic and environmental  

- Involve a cooperative approach 

- Are larger scale projects or initiatives 

• Action 5.33 – As part of the Government’s support for smart urban water initiatives it will provide 
specific funding projects to manage and harvest urban stormwater as a resource 
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• Action 5.35 – The metropolitan water authorities will continue to support the Smart Water Fund 

• Action 5.40 – In country Victoria, the Government will contribute $42 million over the eight years 
in the new Country Towns Water Supply and Sewerage Program. 

Following the change of government, the Living Victoria Ministerial Advisory Council was appointed in 
2011 to recommend the strategic reforms needed to deliver the Government’s Living Melbourne, 
Living Victoria policy objectives, which were: 

• establish Victoria as a world leader in liveable cities and integrated water cycle management 

• drive generational change in how Melbourne uses rainwater, stormwater and recycled water 

• drive integrated projects and developments in Melbourne and regional cities to use stormwater, 
rainwater and recycled water 

The OLV was established in 2012 to implement these reforms.  

 Alignment with objectives of the EC 14.4.3.

Promote the sustainable use of water 

There is good alignment between this objective and the bulk of investments made within the urban 
water theme of projects. The vast majority of funding was aimed at making better use of existing 
potable supplies of water, through increased water recycling and reuse, and encouragement of more 
efficient water use behaviours via incentives and awareness programs. These actions promote the 
sustainable use of water by reducing demands on the central potable supply, and total demand in 
general. 

Addressing adverse water-related environmental impacts  

The EC investments in stormwater and wastewater management, and improved urban water planning 
in general, are largely aimed at reducing the impacts of urban development, such as excessive 
pollutant loads and run-off rates, on receiving waterways and bays downstream. In addition, actions 
that have reduced demands on potable supplies have therefore helped reduce pressure to use other 
sources of water including extraction from waterways, thus contributing to improved flows and 
ecological health of these waterways.  

14.5. Description of projects and outputs delivered 

As outlined in section 14.3, investments under the urban water theme of the EC can be categories 
into three key types of activities: 

• Potable water substitution initiatives 

• Water conservation initiatives 

• Other urban water initiatives. 

Recycling recovery and investment initiatives 

The investments in potable water substitution targeted large, mainly industrial, water users that had 
significant potential for reducing potable demand by recycling wastewater from their operations. The 
investments co-funded recycling initiatives with water users with a view to not only achieving water 
savings, but also to demonstrate the ability to achieve water savings to other large industrial users 
and therefore providing the impetus for greater water savings across the sector. 
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Water conservation initiatives 

Water conservation programs were aimed at reducing potable demand by increasing water use 
efficiency by promoting actions that achieve desired outcomes with reduced water inputs, or by 
encouraging reductions in water use in general through more conservative practices. The investments 
largely targeted residential water users, with a smaller investment aimed at industrial water users. 

Other urban water initiatives 

The EC invested in a range of other water programs that were largely aimed at encouraging 
innovation in urban water management, reducing the impacts of stormwater and wastewater on 
receiving waterways, and improvements in water quality. Funding was also directed towards 
increasing flood resilience and improving urban water planning. 

Projects funded under the EC within each of these activity categories are discussed in detail below. 

 Potable water substitution initiatives 14.5.1.

Recycling recovery and investment program (RRIP) 

The RRIP involved a $32.6 million dollar investment from the EC. The RRIP focussed on providing 
seed funding and funding assistance for significant water recycling projects that could demonstrate 
potable water substitution outcomes.  

Nine separate recycling projects were invested in across a range of industries, resulting in significant 
water savings. 

Presented in Table 70 below is a list of the projects funded along with the potable substitution 
volumes available as a result of these investments, which total almost 9,000 ML per year.  

Table 70. Recycling recovery and investment program 

Project Description Total 
CAPEX 
($M) 

EC 
Component 
of CAPEX 
($M)  

Water 
Savings 
(ML/yr) 

Surbiton 
(Class A 
treatment 
plant for 
potable 
substitution at 
Eynesbury 
Township) 

Development of Class A treatment plant at 
WW’s Surbiton Park STP, Melton South. The 
plant would supply recycled water for 
Eynesbury Township and would substituting 
existing and future uses or potable, surface and 
groundwater resources. 

7 3.5 5,000 (at full 
development)  

Epsom 
(Recycled 
water for 
irrigation and 
potable reuse 
trial) 

Upgrade at Bendigo’s Epsom WRP to 
demonstrate treatment to potable standard and 
transfer to Spring Gully Reservoir to supply 
new and existing urban and rural customers for 
non-potable uses and substitute use of 
catchment water. The project also aims to 
supply environmental flows to the Campaspe 
River. Potential to provide for direct or indirect 
potable reuse after extensive monitoring of 
water quality and community consultation. 

40 6.6 4,300  
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Wendouree 
(Class A 
treatment and 
stormwater 
diversion for 
Lake 
Wendouree 
substitution) 

Supply of Class A recycled water, and 
stormwater, to top up Lake Wendouree, a 
recreational lake in Ballarat, and to supply 
recycled water for urban use. Substitution of 
potable water and potentially groundwater use. 

7 2.1 850  

Nillumbik 
Sports 
Grounds 
(Water for 
sportsgrounds) 

Show-casing of water conservation practices 
for sports grounds and golf course in Nillumbik 
and provide learnings for the water industry. 

3 1.3 20  

Boneo 
Recycling 
Scheme 

Produce Class A recycled water for use by 
local irrigators on market gardens, golf courses 
and public open spaces. 

16 1.3 3,200  

Wangaratta 
Trade Waste 
Treatment 
plant upgrade 

Increase treatment of trade waste from Bruck 
Textiles to enhance water quality for reuse and 
provide distribution system to facilitate reuse 

3 1.1 Not assessed   

Extension of 
Smart Water 
Fund 

The SWF is an unincorporated joint venture 
between the metropolitan water retailers and 
the Victorian government. It supports 
innovative projects on water conservation, 
water recycling and bio-solids in Victoria 

4 4.0 Not assessed  

Leongatha 
Water 
Recycling 
Project 

Upgrading existing and installing new water 
recycling equipment at the Murray Goulburn 
Cooperative dairy in Leongatha 

17 2.0 589  

Nhill 
desalination 
plant 

Proposal to combine the waste stream of a 
poultry manufacturer with a highly saline town 
sewage and build a new sewage treatment 
plant with desalination technology to treat. 

4.8 1.4 250  

TOTAL   97 21.8 8,959  
 

Source: DELWP. 
 

Stormwater & Urban Water Conservation Fund (SUCF) and Stormwater & Urban Recycling Fund 
(SURF) 

The SUCF in tranche 1, and its follow on program the SURF in tranche 2, were grants programs 
funded by the EC to help the community and industry deliver potable water savings through 
stormwater and recycled water projects.  

The total EC funds invested in these projects were $9.3 million for the SUCF during tranche 1 and 
$7.5 million for the SURF during tranche 2, across a total of 81 projects for the evaluation period. 
Additional investment included across the two tranches was provided by applicants in the amount of 
$24.5 million, and by other contributions in the amount of $9.1 million.  

In 2013, an evaluation was undertaken of both the SURF and the SUCF, which included a desktop 
review of the 81 projects funded, interviews with 25 project proponents, and analysis of data. The 
evaluation provided the following key findings: 
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• An estimated 1,893 ML per year in ongoing potable water savings was achieved by funded 
projects 

• From a sample of 25 projects subject to an interview, 84% were found to be operational 

• Project proponents cited a number of additional benefits beyond water savings including 
enhanced amenity, environmental improvement, and increased community awareness of urban 
water issues (Alluvium 2013). 

Somers Treatment Plant Bluescope Westernport Plant Upgrade 

The EC provided $4.1 million in funding during tranche 2 as a contribution towards a $28.6 million 
investment in the construction of a recycled water treatment plant and upgrade of existing plant at 
South East Water’s Somers Sewage Treatment Plant (Somers STP).  

The plant provides 660 ML/year of high quality water for reuse at Bluescope Steel’s nearby plant, 
resulting an equivalent potable water saving, as well reducing approximately 375 ML/year of 
discharge from the plant. The specific elements of the scheme involve: 

• A new facility to produce Class A recycled water at the Somers STP 

• A new 13km recycled water pipeline from the Somers STP to the BlueScope Plant 

• A new trade waste pipeline from the BlueScope Plant to the existing sewerage system, and an 
upgrade of the Thornhill Street Sewage Pump Station to transfer waste to the Somers STP 

• An augmentation of BlueScope Steel facilities to transfer recycled water through the plant to 
manufacturing hubs on site and collect and pre-treat waste prior to discharge to sewer (funded by 
BlueScope) 

• An upgrade of the activated sludge plant at the Somers STP to manage trade waste from 
BlueScope Steel. 

Onsite Recycling Projects – Australian Vinyls, Qenos 

The EC invested $4.1 million in two other large scale recycling projects. The first of these was a $1.8 
million co-investment with Australian Vinyls, Australia’s only manufacturer of vinyl PVS resin, in a $5 
million effluent water recycling plant. The project provides ongoing potable water savings of 325 
ML/year and a 70 percent reduction in trade waste.  

The second investment was in a water recycling plant at Qenos’ Altona plant. The EC committed to 
two stages of funding towards the $5.2 million project: 

• Stage 1 involved the installation of a pipeline to send sour water from the Olefins site to an 
existing wastewater treatment plant on Qenos’ plastics site. The treated water was then piped to 
cooling towers, resulting in 175 ML/year of potable water savings. The EC contributed $1.25 
million to this stage 

• Stage 2 was to involve a capacity upgrade of the wastewater treatment plant. This stage did not 
proceed. The $1.25 million in EC funding earmarked for this stage was redirected to the Intelligent 
Water Network program. 

 Water conservation initiatives 14.5.2.

Water smart garden and homes rebate scheme 

The Water Smart Gardens and Homes Rebate Scheme (‘the rebate scheme’) was launched in 
Victoria in January 2003 and ran until July 2011. The rebate scheme provided an incentive for homes 
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to invest in water efficient appliances and home potable substitution systems such as connected 
rainwater tanks and greywater reuse.  

The EC provided $15 million in funding during 2007- 2011 towards this program. During this period 
nearly 140,000 rebates were provided, resulting in an estimated 1,758 megalitres per year (ongoing) 
of reduced potable demand. A breakdown of the type, number and value of rebates provided is 
presented in Table 71. 

Table 71. Water smart garden and homes rebates 

Items 
Number of 
rebates 

Value of rebates 
($) 

Estimated 
water 
savings 
(ML/yr) 

AAA Dishwashers - - - 

AAAA Washing Machines 2 300 0 

AAA Shower Rose ($30 to < $100) 1,278 12,780 17 

$100 Dual Flush Toilet 4,802 480,200 62 

AAA Shower Rose (> $100) 1,777 35,540 23 

$50 Dual Flush Toilet 10,205 510,250 133 

Grey Water Permanent Tank System 2,036 1,018,000 51 

High Pressure Cleaning Device 17 510 0 

Hot Water Recirculator 175 26,250 2 

Rainwater tanks 25,462 11,494,250 904 

Water conservation audits 19,145 957,250 191 

Basket offer 75,006 2,250,180 375 

Total 139,905 16,785,510* 1,758 
 

Source: DELWP 2015. 
* $15.0 million was funded by the EC – the remainder was funded from elsewhere within the Department 

Top 1500 Industry Program  

The Top 1500 Industry Program was a $0.75 million EC investment in tranche 2 that aimed at 
providing high water-use businesses with better information and insights into the way they use water 
through the development of Water Management Action Plans (waterMAPs). WaterMAPs were 
originally introduced as a state-wide mandatory requirement for non-residential water users that 
consumed more than 10 ML per annum, with the intent of improving water use efficiency and 
encouraging water savings. This mandatory requirement was later relaxed and the waterMAP 
program became voluntary, but was available to all non-residential business using more than 5 ML 
per annum. 

 Other urban water initiatives 14.5.3.

Smart water fund (SWF) and smart urban design  

The SWF was a joint initiative of the four Melbourne Metropolitan Water Corporations; City West 
Water, Melbourne Water, South East Water, Yarra Valley Water and the Victorian Government 
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represented by the Department. The Fund was established by the Victorian Water Industry in 2002 as 
a key industry response to the ongoing challenges posed by climate change and water scarcity.  

Over the last decade, the SWF invested $65M ($33M direct and $32M leveraged funding) in over 230 
projects across eight research themes14. The EC invested $9.8 million during tranche 1 as part of the 
SWF and Smart Urban Design program. These investments aimed to implement the Government’s 
commitment to water sensitive urban design through innovative approaches to water conservation 
and alternative water resources in urban settings. A further $4.0 million was invested in tranche 2 as 
part of the RRIP. 

A review of the SWF was undertaken by NWC Opinion Research in 2008 which included telephone 
interviews with almost 100 grantees. Almost all of these were projects focussed on water usage, of 
which about one-third could quantify water savings resulting from the investments. Across these 30 
projects, the total water savings achieved was approximately 675 ML per year.  

The following was also found (noting overlap in focus areas across projects results in some results 
being greater than 100%): 

• Key focus areas: 61% water conservation/demand management, 50% water recycling, 11% 
biosolids management 

• Key disciplines addressed: 48% social/behavioural focus, 43% engineering focus, 36% scientific 
focus, 24% economic focus 

• Proof of concept: 55% of funded project successfully proved the viability of the 
concept/innovation, 35% were still in progress at the time of the NWC review, 8% could not 
determine proof of concept, and 2% proved the concept was not viable. 

Small Towns Water Quality Fund 

This project aims to provide improved water supply and sewerage / wastewater management services 
through, among other things, infrastructure upgrades and landholder education. Approximately $15.7 
million was invested in regional areas, of which $13.5 million was funded by the EC, for the following 
types of activities: 

• Improved treatment of supplied water from treatment plants and filtration units 

• Improved security of potable supply through installation of pumps, pipes and bores 

• Upgrades, replacements and decommissioning of septic systems 

• Installation of greywater reuse systems. 

A full list of these projects complete with description, EC investment, and completion status is 
presented in Appendix A. It has not been possible to ascertain water savings achieved by these 
projects. 

Urban stormwater program (Yarra River Action Plan) 

In January 2006, the Victorian government released the Yarra River Action Plan. It detailed a number 
of strategies aimed at improving the health and amenity of rivers, creeks and bays. The plan identified 

                                                      

14 A full of these projects complete with links to descriptions and reports can be found at 
https://clearwater.asn.au/resource-library/smart-water-fund-projects/ 
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urban stormwater as the most significant source of pollution in the city’s rivers, creeks and wetlands 
and committed $10 million to address the issue, $6.84 million of which was funded by EC. 

As part of the Yarra River Action Plan, the Department announced the 4 year Living Rivers initiative – 
a program managed by Melbourne Water’s Stormwater Quality team to initiate long-term 
improvements in the environmental management of urban stormwater. The initiative was initially 
established to work with 33 local governments in the Port Phillip and Westernport region yet the 
number of councils was later expanded to all 38 within Melbourne Water’s drainage boundary. 

The Melbourne Water team undertook initiatives such as capacity building, partnership, training, 
funding, knowledge brokering, leadership and support. The key achievements of the Living Rivers 
program from 2006 to 2010 are listed below (Melbourne Water, 2011). It should be noted that the 
amounts listed relate to the $10 million investment, 68% of which was funded by EC: 

• $6 million in funding to local government towards 174 water sensitive urban design (WSUD) 
projects and initiatives including 139 structural projects to build capacity to implement WSUD 

• $3 million in funding to support planning, design and construction assistance of WSUD initiatives 
through the WSUD panel of consultants 

• Undertake a Needs Analysis council self-assessment with all 38 councils and reporting the 
findings which inform council of areas of capacity needs and opportunities for Living Rivers’ 
program support 

• Funding a full-time Clause 56 Local Government liaison officer which provided a vital resource to 
support local government when dealing with achieving sustainable stormwater management in 
large scale development 

• Funding to support PhD student through Monash University to integrate latest research on local 
government to better work with councils by understanding organisational capacity 

• Funding innovative Clearwater capacity building and training program which delivered a number 
of training sessions including 13 Hot Topics Seminar Series – a peer-to-peer learning and 
networking initiative delivered in partnership with local councils. These were attended by more 
than 800 people 

• Developing and maintaining relationships with local government representatives and increased 
the capacity for planning and application of sustainable water management across all council 
activities 

• Achieving initiatives identified in the Better Bays and Waterways investment plan and the Water 
Quality Strategy, such as capacity building with local government. 

Flood resilient catchment and communities 

The EC provided funding for a $3.0 million investment in tranche 3 in initiatives that were aimed at 
creating safer communities by promoting more effective emergency response, providing better flood 
information and community awareness, better land use planning and mitigation strategies. 

The investment provided the following outputs:  

• flood mitigation works for urban communities – 5 projects  

• flood mapping for priority rural areas – 11 studies 

• development of the State Flood Management Strategy and release  for public comment. 
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Living Melbourne, Living Victoria 

This category of investment included $4.0 million in tranche 3 towards promoting improvements to 
Victoria’s urban water management, including a focus on new development corridors to ensure whole-
of-water cycle management is built into these areas at construction phase.  

A further $7.5 million was invested in tranche 3 in embedding the water recycle reform articulated by 
the Living Melbourne, Living Victoria policy  cross Victoria.  

These investments are currently being evaluated as part of an independent review. To avoid 
duplication of efforts, no further evaluation of this investment has been undertaken here.   

14.6. Overall contribution to outcomes – impact and legacy 

The $110.7 million dollars of EC funding invested over the past decade in urban water projects have 
provided a demonstrable contribution to implementing the urban water reform agenda articulated by 
OWOF 2004.   

The key outcomes achieved by these investments can be categorised as follows: 

• Reduced potable demand 

• Improved water supply (both water quality and security of supply) 

• Ecological benefits to waterways and bays. 

The first of these outcomes, reduced potable demand, is the most significant of the three outcomes - 
and was the primary focus of the urban water reforms. It is also the most readily quantifiable outcome 
in terms of outputs and valued in economic terms as an assessment of the benefits of the 
investments. 

 Valuing outcomes of urban water investments 14.6.1.

Assessment of the value of water savings 

The Long Run Marginal Cost (LRMC) of water supply is a calculation of the cost of supplying an 
additional volume of water, taking into consideration all future requirements in meeting this additional 
demand including the need to augment water supply infrastructure as well as ongoing operational 
costs in meeting this additional demand. Any water savings resulting from alternative supplies or 
efficiency gains effectively avoids the operating cost associated with producing the water from a 
centralised source, and pushes back the timing of augmentations to meet demand, reducing the 
discounted cost (present value) of these augmentations. The avoided LRMC therefore provides an 
estimate of the benefit of potable water savings.  

Calculations of LRMC provided by Melbourne Water (2014) based on 50 year demand projections are 
approximately $0.50 per kL for average rainfall projections, but range between $0.20 per kL under 
projections of higher rainfall and $1.20 per kL for projections of drier conditions (including scenarios 
predicted under climate change). Prior to the construction of the VDP, the LRMC of potable water was 
four to five higher that it is today (before capital costs of the VDP became sunk and no longer part of 
the LRMC calculation). Some of the urban waters savings achieved have occurred outside of 
Melbourne. These areas are likely to have a higher LRMC, and therefore the assessment here for 
those savings can be considered conservative.  

The following inputs have been applied to assess the value of water savings: 
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• $2.50 per kL for all years prior to 2013 

• $0.50 per kL for 2013 onwards 

• 4 percent discount rate 

• 25 year evaluation period. 

EC projects that have available water savings data are presented in Table 72 along with the 
calculated value of these water savings. Projects that do not have data with which to estimate water 
savings are not included here, hence the total value can be considered conservative. The value 
attributable to the EC investment has been calculated based on the proportion of total costs that is 
derived from EC funding. For example, if a third of the cost of a recycled plant is provided by EC, then 
a third of the water savings provided by the plant is attributable to the EC.  

Table 72. Value of water savings outcomes from urban water investments 

Urban water 
investment 
category 

Total water savings outcomes Water savings outcomes attributable 
to EC  

Water 
Savings 
(ML/yr) 

Total value 
of water 
savings 
produced 
between 
2004-2014 
($M) 

Present 
value of 
future 
water 
savings 
post-2014 
($M) 

Total value 
of water 
savings 
produced 
between 
2004-2014 
($M) 

Present 
value of 
future 
water 
savings 
post-2014 
($M) 

Total 
Value 

Potable 
substitution 
program 

12,853  186.5  97.4  48.8  25.5  74.3  

Conservation 
program 

1,757  22.8  14.3  2.2  1.4  3.6  

Other 
programs 

675  8.8  5.5  1.3  0.8  2.1  

Total 15,285  218.1  117.3  52.4  27.7  80.1  

Source: Aither analysis 

The approach taken to estimating and valuing water savings attributable to the EC is likely to be 
conservative for the following reasons: 

• Only projects which have estimable and verifiable water savings have been included. There are a 
significant number of projects that are expected to be producing water savings that have not been 
included as a result 

• Much of the investment has been aimed at providing demonstration of concepts and encouraging 
behaviour change with regards to water use and potential for reuse. It is expected that there is 
potentially a large volume of water savings that cannot be directly linked to EC investment and 
have not been included in the above assessment, but are likely to have been achieved as a result 
of the ECs contribution to behavioural change.  

Other unquantified outcomes of the EC urban water investments 

There are a number of other beneficial outcomes that have not been quantified due to a lack of 
compelling evidence or sufficient data with which to quantify outcomes. 

Actions aimed at reducing potable water use through recycling and improved water use efficiencies 
also tend to reduce the volume of stormwater and wastewater discharges. In addition, investments in 
improving wastewater management including septic tanks also reduce pollutant outfalls. A significant 
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outcome of these actions is therefore a reduction in adverse impacts to the ecology of downstream 
waterways and bays. Reductions in volumes of wastewater requiring treatment at the Western 
Treatment Plant and Eastern Treatment Plants would also reduce associated treatment costs.  

There are potentially also improvements in water security for urban users that result from reduced 
reliance on the centralised potable supply network and greater diversification of water sources.  

14.7. Ongoing need 

The EC provided a significant component of the past decade’s investments in urban water systems 
and implementing the agenda articulated in OWOF 2004. In addition to the considerable and ongoing 
impact of these past investments, two major factors have caused a dramatic shift in the need for 
further similar investments in the short to medium term: the breaking of the Millennium Drought, and 
the construction of the VDP.  

The current return of normal rainfall patterns has resulted in replenished reservoirs, while the VDP 
has provided security to the supply of water for Melbournians, which has also reduced pressure to 
access regional water supplies and had therefore provided additional water security for the regions.  

The ongoing need for the EC to invest in projects relating to supply and demand of urban water is 
largely dependent on future policy and the respective roles that Government and urban water 
corporations are expected to play in addressing these issues. The improved security of supply should 
provide some headroom for ensuring good planning and the pursuit of long term strategic solutions to 
urban water problems.  
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15. Water information 

15.1. Overview 

From 2004-05 to 2013-14, a total of $21.4 million of government funds was invested to improve the 
collection, analysis and monitoring of water resource information. EC funding was primarily directed 
towards the improved accounting of water resources, delivery of a state-wide dataset on surface 
water monitoring, improvement of water resource modelling, and metering rebates (see Figure 35). 
These initiatives aligned with Victoria’s obligations under the Commonwealth-State National Water 
Initiative Agreement and legislative requirements under the Victorian Water Act and Water Industry 
Act as well as the Commonwealth Government’s Water Act 2007. 

These investments have resulted in a greater availability of reliable water information through the 
more efficient and coordinated collection, monitoring and reporting of information on the state of 
Victoria’s water sources. This water information has been used to inform transparent and accountable 
water resource decision making and management. 

 

 
Source: Aither 2015. 

Figure 35 Overview of water information activities, outputs and outcomes 

15.2. Problem statement 

Over the past decade, access to reliable water resource information and analysis has improved 
considerably. Prior to the early 2000s, the sustainable management of water resources was 
compromised by a lack of coordinated and consistent water monitoring data collection, analysis and 
reporting. Due to the different information needs of various stakeholders, information was being 
collected in a fragmented manner by individual parties including catchment management authorities, 
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water authorities and other agencies. This had led to inefficiencies and inconsistencies in the 
collection, storage and reporting of data on the state of Victoria’s water resources. 

Further, it was considered that the Department’s existing water accounting systems, models and 
information were not robust enough to meet legislated requirements for rigorous water information 
and reporting. Section 22 of the Water Act requires that the Minister must make sure that a 
continuous program of assessment of the water resources of the State is undertaken. The Act also 
states that the water resources assessment program must provide for the collection, collation, 
analysis and publication of information including water availability, water quality, floodwaters, and the 
use and re-use of water resources. These legislative obligations increased following the 
implementation of the Commonwealth Government’s Water Act 2007, which required Victoria to 
deliver water data and accounting information to the Bureau of Meteorology (BOM. 

Accurate water information was necessary to underpin effective water resource management, 
planning and decision making, particularly in addressing adverse environmental impacts. Water 
monitoring information was required as an input to resource planning and analysis activities. These 
activities include: the Index of Stream Condition; sustainable water strategy scenario modelling, water 
saving estimations; resource allocation decisions at the state and water corporation level; as well as 
water quality reporting. Reliable information was also critical to the effective operation of water 
markets, thereby directing water to its highest value use. The lack of timely, consistent and 
coordinated high quality data that is accessible to users to inform high-quality, effective decisions 
around water allocation, planning and long-term resource trend analysis also posed risks to 
community safety in the event of natural disasters such as floods and fires. Information is needed to 
support Government in planning for critical emergencies and reducing risks from extreme natural 
events such as floods, drought and fire. 

The need to develop water accounting methods was driven by a number of factors. Greater 
transparency around water allocation and use was required, as was clear and consistent record 
keeping at the basin level that could be used as inputs for water resource planning, statutory water 
resource assessment and statutory 15-year review. Wholesale water resource accounting was also 
needed to complement retail level accounting that formed the basis for water trading.  

For the first time, it was also necessary to define the concept of the Environmental Water Reserve 
(EWR) in order to fulfil Victoria’s obligations under the National Water Initiative (NWI). Water 
accounting at the basin scale needed to be able to demonstrate the EWR, which had not previously 
been required. More broadly, water accounting and reporting requirements were increasing at the 
national level through the NWI. Scrutiny of the nature and availability of water information was 
increasing and sometimes contested in this context. 

Ensuring the transparency and integrity of the entitlement framework were the drivers behind the work 
done to develop processes for compliance. Accurate metering and monitoring was required to ensure 
compliance and protect the integrity of entitlements. More transparent public reporting of bulk 
entitlement compliance by water corporations was also necessary to meet this objective. These 
activities became more important as water scarcity increased.  

An upgrade to Victoria’s existing modelling platforms was also needed to reflect new infrastructure 
networks and inform the Government’s Food Bowl Modernisation project. The existing modelling 
platforms created difficulties in meeting the modelling requirements of reform commitments such as 
the Murray-Darling Basin Plan and linking models across the MDB to manage environmental flows 
holistically. Victoria required modelling capability that was consistent with the new national modelling 
standard to inform and guide water policy and water management decision making. This water 
resource modelling was essential in order to be able to adequately quantify Victorian water 
entitlements, assist the conversion of water savings projects into new entitlements, model planned 
and actual behaviour of Victorian water systems dependant on particular supply and delivery 
configurations. 
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15.3. Overview of EC investment 

There was a total government spend of $21.4 million on 10 different initiatives related to improved 
water resource information over the past ten years (comprising less than 4 percent of total EC funding 
to date). A summary of the EC funding provided for the delivery of water information initiatives is 
provided in Table 73.  

The different initiatives can be grouped into the following categories of investment: 

• Water data collection, accounting, reporting and compliance - $13.6 million 

• Metering - $4.3 million 

• Water modelling platforms - $2.9 million. 

Table 73 Inputs into water information initiatives between 2004-05 and 2013-14 

Initiative 

Tranche 1 

($ million) 

2004-05 – 2007-08 

Tranche 2 

($ million) 

2008-09 – 2011-12 

Tranche 3 

($ million) 

2012-13 – 2013-14 

Accounting and compliance 
program 

1.7   

Rebates for metering groundwater 
and surface water extractions 

2.4   

Bulk entitlements and water sharing 
agreements compliance framework 

 0.6  

Improved accounting of water 
resources 

 5.9  

State metering implementation plan  1.9  

Basin Plan modelling   0.3 

Improving modelling for water 
resource management 

  2.6 

Integrated water analysis and 
reporting 

  0.7 

Simplifying the bulk entitlement 
framework 

  0.5 

Surface water monitoring and data 
management 

  4.8 

Total 4.1 8.4 8.9 
 

Source: DELWP 2015. 
 

As shown in Table 71, there was initially a large component of expenditure directed towards 
increasing water metering in response to the Federal Government’s commitment to improve the 
accuracy of water metering. In tranche 2, funding was primarily devoted to the improved accounting of 
water resources while in tranche 3, the EC funding was focused on improving hydraulic modelling and 
continuing to deliver a state-wide dataset from state-wide water resource assessment flow and water 
quality monitoring sites. More recently, there has also been a focus on ensuring readiness for the 
implementation of the Basin Plan through investment in refinements to the bulk entitlement framework 
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and water resource modelling to inform Victoria’s proposal for adjustments to the Basin Plan’s 
Sustainable Diversion Limits (SDLs). 

15.4. Alignment of EC investments with policy and EC objectives 

 Alignment with national water policy 15.4.1.

The investment was aligned to the national water reform agenda, particularly in ensuring compliance 
with the NWI in terms of facilitating better data sharing and national standards for water 
measurement. Under the Water Resource Accounting element of the NWI, jurisdictions are required 
to implement consolidated water accounts including accounting system standards and standardised 
reporting formats.  

Under the NWI, Victoria also committed to undertake consistent metering for particular water sources 
and categories of entitlement. In addition, jurisdictions agreed to develop and apply a national meter 
specification and associated standards. EC investments in relation to metering initiatives are therefore 
closely aligned to Victoria’s NWI commitments. The state metering implementation plan (funded by 
the EC) is linked to the National Framework for Non-urban Water Metering, which aimed to introduce 
nationally consistent non-urban water metering standards to ensure measurement performance is 
within maximum permissible limits of error of ±5 per cent. 

The investment was also aligned to COAG commitments in supporting the development and adoption 
of a single National Hydrologic Modelling Platform for the MDB, in order to underpin policy 
development, planning, management, accounting, water markets and forecasting. Investments to 
improve Victoria’s modelling capability were required to ensure that Victoria’s modelling platform was 
consistent with the national standard.  

The investments are linked to Basin Plan requirements to transition to Commonwealth-approved 
Water Resource Plans and complement the Bureau of Meteorology’s Improving Water Information 
Program at the national level. 

 Alignment with Victorian water policy 15.4.2.

The EC investment in water information initiatives is linked to Victoria’s OWOF 2004 reforms. Chapter 
2 of OWOF 2004 outlined commitments to invest in monitoring surface water, groundwater and 
environmental condition, and provide greater public access to water resource information through 
publicly accessible accounting and water information systems. These align with the EC investments to 
improve water accounting frameworks, data management and reporting.  

The OWOF 2004 reforms also included commitments to improve compliance and monitoring 
arrangements, including the metering of all significant water extractions. The investment in relation to 
metering rebates and the State Metering Implementation Plan aligns with these reforms. Similarly, the 
Victorian Government’s commitment to establish independent compliance arrangements through the 
audit of bulk entitlements aligns to the investment in developing a bulk entitlements and water sharing 
agreements operational compliance framework. Ultimately, the EC investment in water information 
has underpinned the OWOF 2004 reforms more broadly. For instance, in relation to the environmental 
reforms, monitoring data was critical to the development of the Index of Stream Condition (ISC) and 
the establishment of the EWR. 

The information generated through the EC investment has also underpinned key OWOF 2004 reforms 
directed at improved water allocation and restoration and protection of waterways. By improving the 
collection and management of accurate and timely water resource information, better decisions can 
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be made regarding the allocation of water between the environment, consumptive and non-
consumptive uses, and the sustainable management of waterways. 

The EC investments in relation to water information underpin many of the other EC investment 
themes aligned to the Victorian water reform agenda, particularly in relation to resource allocation 
decisions, the development of Sustainable Water Strategies, water quality monitoring and reporting, 
and wholesale water resource accounting to form the basis for water trading. The information 
collected through the EC investment is managed within the VWR and the WMIS which are also 
funded by the EC. The Register informs the development of the annual Victorian Water Accounts 
publication and other reports which are partially funded by the EC. 

 Alignment with objectives of the EC 15.4.3.

Promote the sustainable management of water 

The investments to improve Victoria’s water accounting frameworks, models and information systems 
were strongly aligned to the EC objective of promoting the sustainable management of water by 
ensuring reliable and high quality data is available on the state of Victoria’s water resources to inform 
management of the resource. The overarching objective of the investment in water information is to 
improve access to help inform transparent and accountable water resource decision-making and 
management. The investments to improve monitoring and compliance are also linked to the EC 
objective of sustainable water management as initiatives to increase water metering and ensure 
compliance with water entitlements will ensure that water resources are not exploited. 

Addressing adverse water-related environmental impacts 

The investment was also aligned to the EC objective of addressing adverse water-related 
environmental impacts by providing improved information on water quality, quantity and use. In 
particular, the investments in defining the EWR and reporting annually on it in the Victorian Water 
Accounts are closely aligned to the EC objective of addressing adverse water-related impacts on the 
environment. The requirement for all significant water extractions to be metered, which was supported 
through EC investments in metering rebates, also aimed to minimise adverse water-related 
environmental impacts by ensuring water use does not exceed licensed volumes. 

15.5. Description of projects and outputs delivered 

 Metering 15.5.1.

Rebates for metering groundwater and surface water extractions 

In Tranche 1, funding in the form of rebates for groundwater and surface water metering was provided 
to water corporations in order to promote the installation of new meters on significant groundwater 
and unregulated surface water offtakes. This program provided a subsidy of $400/meter for the 
installation of authorised meters on existing, unmetered, water bores, pumps or other diversions. The 
project reflected the OWOF 2004 policy commitment to meter all significant water extractions. 

Victorian water businesses committed to the installation of 2,700 groundwater and unregulated river 
meters under the project (DSE 2010). The balance of the costs of the metering were provided by the 
water corporations and recovered through general water charges or levies on licence holders. As a 
result of the metering initiatives, Victoria now has the largest meter fleet of all Australian jurisdictions 
(pers.comm., DELWP, 30th April 2015). Evidence suggests that differences between estimated and 
actual usage were identified once the metering program had been implemented. Therefore, the rebate 
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program has resulted in the more accurate collection of data on water extractions against licence 
volumes. 

State Metering Implementation Plan 

From 2009-10, the metering subsidy program was expanded to cover an additional 2,500 licences 
under the State Metering Implementation Plan initiative. In particular, the additional funding was 
focused on incentives for the metering of dairy sheds. 

Funding of $1.9 million was provided to assist the Victorian Government and its rural water service 
providers in the preparation and implementation of the State Metering Implementation Plan for non-
urban water meters. In addition to this investment under tranche 2, funding of $2 million was carried 
over from the first Tranche to support the preparation and implementation of the plan, in accordance 
with the NWI obligations.  

The project included: 

• the development of systems to capture, store and report data relating to the state’s meter assets 

• management and coordination of plan implementation 

• audit of implementation performance 

• the continuation of the $400/meter subsidy for the installation of new meters, as discussed above 

The plan formed the basis for the rollout of national metering standards in Victoria.  

The preparation of the State Metering Implementation Plan was completed in March 2010. The non-
urban metering policy developed through the plan outlines the requirements for the metering of all 
non-urban extraction sites. The Plan recognised that Victoria’s meter fleet would be largely compliant 
with the National Framework under the NWI (DEPI 2014). 

 Water resource accounting, reporting and compliance 15.5.2.

Accounting and compliance program 

Under the first tranche of the EC, funding was provided under the Accounting and Compliance 
initiative to upgrade existing monitoring technology at surface water monitoring sites. This investment 
was an early initiative which reflected the OWOF 2004 reforms in relation to surface water monitoring. 
At the time, a number of monitoring sites still relied on the use of paper plotters to record data. The 
EC investment was primarily related to the purchase and installation of Campbell loggers for the 
streamflow monitoring sites (pers.comm., DELWP, 6th May 2015). This investment enabled 
telemetered access to data in real time for important sites. The replacement and upgrade program 
was subsequently rolled out to other sites as part of funding received from BOM as part of their 
modernisation program (pers.comm., DELWP, 6th May 2015).  

The initiative also directed EC funds towards the initial conceptualisation and development of the 
State Water Inventory and the State Water Accounts, as per the Victorian Government’s 
commitments under Actions 2.10 and 2.18 of the OWOF 2004 White Paper to publish a state-wide 
inventory of Victoria’s water resources and to produce annual water accounts (DSE 2004). The 
investment funded the development of the first three State Water Reports (now the Victorian Water 
Accounts) for 2003-04, 2004-05 and 2005-06. These reports included both the State Water Inventory 
and State Water Accounts, and reported on water entitlements, consumption, trade and 
environmental releases and initiatives. An important part of the conceptual work behind the Victorian 
Water Accounts (formerly the State Water Report) was the definition of and development of a 
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reporting framework for the EWR. This was published for the first time in the 2005-06 report and 
continues to be reported on presently. This element of the accounting program provided transparency 
in a key policy area at the time. 

Tranche 1 funding was also intended to be used for the establishment of web-based access to water 
accounts, which would then be used to produce the State Water Reports. At the time, it was 
determined that it was premature to develop an information system to underpin the reports given that 
the conceptual models underpinning water accounting were still under development (pers.comm., 
DELWP, 6th May 2015). As a result, the first three reports were prepared through repeatable 
accounting methodology and practices (DELWP 2015). 

Improved accounting of water resources 

In tranche 2, an EC investment of $5.9 million was provided for the delivery of a range of initiatives 
designed to improve the management and accounting of Victoria’s water resources. The broad 
objectives of the investment were to: 

• provide a comprehensive framework for water resource MER to better inform water resource 
management and planning 

• streamline the collation, analysis and publication of groundwater and surface water data across 
the State through improved systems, standards and methodology 

• upgrade the existing model used to manage water allocation in the Goulburn and Murray regions 
to ensure improvement management of the water supply systems following modernisation. 

The project was delivered over a five year period starting from 2008-09.The outputs achieved as a 
result of the project in terms of improved water accounting are documented in Table 74. Outputs 
delivered through the project in relation to water information systems and models are discussed under 
the following sub sections. 

Table 74 Outputs of improved management and accounting initiative – improved water 
accounting between 2008-09 and 2013-14 

Objective Output 

Improved water accounting framework 

Annual Victorian Water Accounts 

Accounting framework for groundwater availability 

Urban water consumption report 

Framework for reporting on alternative water supplies 
 

Source: DSE 2008. 
 

The development of the annual Victorian Water Accounts ensured delivery of one component of the 
requirements for an annual water resource assessment under the Water Act was achieved. The 
Victorian Water Accounts (formerly the State Water Report) provide an annual state-wide overview of 
the state of Victoria’s water resources, including comprehensive reporting on groundwater and 
surface water resources and water trading. In addition, a Monthly Water Report is published online at 
the end of each month to provide a summary of the status of Victoria's water resources and water 
supplies. It is based on validated water resource information provided by Victoria's 19 Urban and 
Rural Water Corporations and the Bureau of Meteorology. Accounting frameworks to underpin the 
Victorian Water Accounts were also developed as part of the project. 
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Bulk water entitlement compliance framework 

The investment in Tranche 2 in relation to bulk entitlements resulted in the development of a 
conceptual framework to monitor and report on compliance with bulk level water entitlements. This 
project aimed to improve the understanding of the roles and obligations of water corporations and 
DSE in regards to bulk water entitlement compliance.  

The outputs delivered under this initiative included the launch of a publicly available online bulk 
entitlement register, within the VWR. The VWR provides records of all bulk and environmental 
entitlements held by water corporations and the VEWH. There was also increased transparency 
regarding public reporting for bulk entitlement compliance, with water corporations including 
information about bulk entitlement compliance in their annual reports. Bulk entitlement metering plans 
were also developed and audited for compliance with guidelines. Overall, a greater understanding of 
bulk entitlement compliance requirements for water corporations was achieved.  

Further funding was provided in tranche 3 to simplify the bulk entitlement framework. The key 
objectives of the project were to: 

• ensure that Victoria’s bulk entitlement framework can continue to provide an effective means for 
sharing and managing water resources 

• increase consistency between different types of entitlements  

• clarify roles and responsibilities for aspects of water management 

• ensure that traditional as well as alternative water sources, including recycled water and 
stormwater, are managed effectively  

• introduce consistent legal rights for alternative water sources 

• assist in the smooth transition to Water Resource Plans under the proposed Basin Plan.  

As a result of these initiatives, all of Victoria’s bulk entitlements now have a consistent approach to 
metering, they are all governed by one set of Ministerial guidelines, all metering plans against the 
guidelines have been audited by the Department, and the consolidated bulk entitlements are all 
stored and accessible on the VWR. This initiative also identified a number of improvements to the 
bulk entitlement framework that will be implemented as part of the development of Water Resource 
Plans required under the Basin Plan. A number of other improvements that required legislative 
changes were inputs to the Review of the Water Act initiative. 

Continued collection of water resource data 

The Surface Water Monitoring and Data Management initiative under tranche 3 partially funded the 
continued delivery of a state-wide data set of water quality and quantity information for multiple 
purposes from 790 monitoring sites. Information from 254 sites is used for flood warning, 301 sites 
are used for river health water quality assessments, 170 sites are used for resource allocation and 
454 sites have records with more than 15 years of data that can be used for long term trend analyses 
and forward planning. Water information from a given monitoring site is typically used for more than 
one specific purpose. For example, data from a site used for monitoring Bulk Entitlement compliance 
will also be used for the calculation of the Index of Stream Condition (DSE 2011). 

This data set has been formulated through the work of the Regional Water Monitoring Partnerships 
(RWMP) established in the early 2000s, which the Department is a member partner and coordinator. 
The investment has supported the ongoing RWMP (previously funded by State Recurrent funds), with 
EC funding representing 30 per cent of the costs of the state-wide data set. The EC funds all of the 
Department’s contribution to the RWMP, which covers Department-specific monitoring requirements 
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and overarching coordination and program management. The remainder is sourced from the other 37 
partners including CMAs, water corporations, local government, the BOM and the MDBA.  

The partnership provides a single authoritative approach to the collection, analysis and management 
of information, thereby generating efficiencies and ensuring that the data set is delivered to a uniform 
and agreed standard. Each partner nominates the type of water information needed for their business 
purposes. In addition to being a member of the partnership, the Department oversees the program 
and manages the accuracy and completeness of the data.  

This data is available through the WMIS discussed below. Without this investment, gaps in the 
historical record will become apparent as data collection from some areas of Victoria will not occur. 

 Information systems and modelling platforms 15.5.3.

Outputs delivered in relation to improved information systems and modelling platforms under tranche 
2 are outlined in Table 3. 

Table 75 Outputs of improved management and accounting initiative – information systems 
and modelling tools 

Objective Output 

Streamlined water information 
systems 

Water Measurement Information System 

Improved methodology for determining uncertainty 
parameters for water resource information 

Improved availability of longer term time series data for key 
sites 

Updated water resource modelling 
tools 

Enhanced capacity to characterise demand and distribution 
system losses 

Recalibrate Goulburn and Murray models 
 

Source: DSE 2008. 

Water Measurement Information System (WMIS) 

The WMIS was developed as the primary access point for surface water and groundwater monitoring 
data collected by the Department and its partners. The WMIS provides public access to the majority 
of Victoria’s water resource data. Data held in the WMIS is made available to stakeholders and the 
general public through an online platform and allows the production of graphs and other information 
summaries. The system also automates the data transfer of Victoria’s surface water and groundwater 
data to BOM. Further, the WMIS provides access to the Victorian Water Quality Trends reports which 
improved the availability of longer time series data on water quality, as well as annual summaries of 
water quality in a format that allows users to compare these against state-wide targets.  

The information held within the WMIS is used to inform several key strategies and plans prepared by 
the department and other relevant agencies including: 

• SWSs 

• Water Supply Demand Strategies 

• River Health Strategies 

• ISC reporting 
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• Review of the SEPP by the Department and the EPA 

• Regional Catchment Strategies. 

Additional funding was provided under tranche 3 (Integrated Water Analysis and Reporting initiative) 
to enhance the WMIS and enable the migration of data from the former Groundwater Management 
System and Victorian Water Data Warehouse. The WMIS replaced these existing systems, which 
generated significant efficiencies by incorporating the collation, analysis and publication of 
groundwater and surface water monitoring data into the one system. It also, for the first time, gave the 
Department the ability to manage the state’s data directly. For example, prior to WMIS, the 
Department had no direct access to groundwater data held within the Groundwater Management 
System and was unable to monitor surface water data supplied from the contractors. During this time, 
both surface water and groundwater data systems were held by external companies that did not allow 
easy access for effective data management.  

Funding under this program was also used to improve data quality through assessments of data 
accuracy followed up by targeted upgrades of infrastructure, such as data loggers and specialised 
flow measuring instruments. 

Water resource modelling tools 

Victoria’s water resource models are used to quantify water entitlements, assist the conversion of 
water savings into new entitlements and underpin the development and implementation of water 
policy.  

EC investments under tranches 2 and 3 have contributed to the update of water resource modelling 
tools to reflect new infrastructure networks and meet COAG commitments in supporting the 
development and adoption of a single National Hydrologic Modelling Platform for the MDB. More 
recently, EC investments have also facilitated Basin Plan modelling to enable development of 
Victoria’s proposals for improved use of environmental water to enable the objectives of the Basin 
Plan’s SDLs to be achieved.  

Improvements to the water resource modelling tools have enabled better management of Victoria’s 
water resources through improved information and analysis. 

15.6. Overall contribution to outcomes – impact and legacy 

 Metering 15.6.1.

The metering programs have promoted a considerable increase in the metering of significant water 
extractions from both groundwater and surface water sources.  

The practice of ongoing metering of water extractions is now well established across Victoria. Current 
figures show that there are around 49,701 meters currently installed across Victoria on around 
116,320 extraction sites. This number does not include around 12,500 new stock and domestic meter 
installations on pressure pipelines arising from the Wimmera Mallee Pipeline Project. Nor does this 
figure include a further 7,523 unmetered sites that are being metered under current programs, most of 
which are associated with the irrigation modernisation projects underway in the north of Victoria.    

This active program of metering combined with progressive modernisation of Victoria’s irrigation 
infrastructure means that Victoria is well positioned with sound water supply practices and an 
increased understanding of compliance obligations at the retail level across the industry.  
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The installation of modern meters to replace the old Dethridge wheels previously used has improved 
the accuracy of water usage information as well as limiting the potential for meters to be interfered 
with. More effective metering of licences, and associated reading and reporting, leads to more 
effective resource management through the delivery of more accurate information about water use. 
(pers.comm., DELWP, 27th Feb 2015).  

The installation of meters and the compliance regime established around monitoring meters and 
reporting usage in the VWR has enabled the analysis of water extraction and water level data against 
other conditions. This has therefore enhanced decision-making in the management of Victoria’s water 
resources. 

 Water resource accounting, reporting and compliance 15.6.2.

The establishment of water resource accounting and reporting frameworks to inform the development 
of the Victorian Water Accounts has ensured that Victoria is meeting its obligations under the relevant 
Victorian and Commonwealth legislation as well as the NWI and other COAG commitments. The 
Victorian Water Accounts and other associated reports provide for stronger and more transparent 
water resource management and reporting through the improved consistency and accuracy of data. 
Effective water accounting has also been critical to the implementation of the EWR for groundwater.  

The information is used by a range of users for different purposes. Monitoring of surface water and 
groundwater is part of the core business of the Department, with information used to inform all local 
strategies and policies, ensuring issues can be identified and targeted accordingly. The various 
business functions which are underpinned by the monitoring of Victoria’s water resources are 
summarised in Figure 36. 

 
Source: DELWP 2015. 

Figure 36 Monitoring framework 
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As discussed previously, the EC investment in water accounting and compliance has included the 
modernisation of existing assets used to monitor water quality and volumes. These network 
investments have enabled data collection to continue and have also provided for the more efficient 
and timely collection of data.  

Monitoring of the quantity and quality of the resource supports the allocation framework and 
associated decision making and policy development. By monitoring and analysing data over time, 
policy makers are better able to respond to long term trends and prepare for the future. 

In particular, the continued investment in surface water monitoring through the EC has enabled a 
comprehensive and consistent long term record of water resources. The Government has been able 
to leverage off industry investment in surface water monitoring, as part of the surface water 
monitoring partnerships program. Without the investment into surface water monitoring through the 
partnerships program, an understanding of the operation of Victoria’s water catchments and water 
supply systems would not occur at the system wide scale necessary for the effective planning for and 
operation of Victoria’s water entitlement framework. The collection of monitoring data would be 
relatively inefficient in the absence of the RWMP as individual stakeholders would each collect 
information for their own purposes. The program enables data to be collected once and then used by 
the different partners for multiple purposes. With the introduction of the surface water monitoring 
partnerships program, the management and administration of which is funded through the EC, it has 
been estimated that overall cost savings to the partners in the order of some 20 per cent have been 
achieved (Marsden Jacob Associates 2007).  

Over time, other monitoring data programs have also been consolidated which has led to efficiency 
savings. For example, groundwater data was previously collected and held by a third party which 
created difficulties in the distribution of the data. Now the data is all held by the Department which has 
generated significant efficiencies in distributing data to other parties. In addition, similar to surface 
water data collection, a collaborative approach to data collection between the Department and the 
three rural water corporations means that the overarching state groundwater data set is consistent 
and comprehensive across the whole of the state. 

In terms of the bulk entitlement initiatives, the projects have resulted in improved compliance and 
accountability as water corporations have been able to demonstrate how they know they comply with 
bulk entitlement conditions through their metering regimes, which are ministerially assessed and 
approved. This has contributed to greater integrity of the entitlement framework. 

Overall, Victoria is now considered to be a national leader in water accounting (pers.comm., DELWP, 
15th April 2015). 

 Information systems and modelling platforms 15.6.3.

One example of the benefits of providing a single, consistent state data set is in the development of 
the regional catchment strategies and regional sustainable water strategies. As shown in Figure 37, 
the strategies contribute to the development of regional waterway strategies which are used to identify 
high value waterways and priority management activities for each of the ten catchment management 
regions across Victoria. Without the WMIS and the surface water and groundwater monitoring which 
underpins the system, there would be a lack of reliable and timely data to inform such strategies. 
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Source: DELWP. 

Figure 37 Integrated Waterway Management Planning Framework 

 

In terms of water resource modelling, the investment in the upgrade of Victoria’s water resource 
modelling tools and the adoption of the national modelling platform has delivered benefits including 
improved accuracy of information and analysis for long term water resource planning. The updated 
modelling platforms provided necessary estimates for the Victorian Government’s modernisation 
initiatives including water savings measurements and efficiencies generated.  

Other flow-on benefits of the modelling investments are as follows: 

• Assist in annual cap accounting for capped systems including the Murray-Darling Basin diversion 
cap in northern Victoria and bulk entitlement caps in the southern Victoria 

• Allow the development and testing of assumptions within new water policy (such as the creation 
of new entitlements and the inclusion of alternative supplies into the water supply system) 

• Improve analysis when creating new entitlements from major water supply initiatives 

• Allow Victoria to demonstrate compliance with existing intergovernmental agreements including 
the Victorian/Commonwealth agreement for NVIRP, the Snowy Agreement, the Murray-Darling 
basin Salinity Management Strategy, and the Murray-Darling Basin Plan 

• Provide an important input into water resource planning across the wider water industry via 
regional sustainable water strategies and water corporations’ 5-yearly water supply-demand 
strategies 
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• Provide improved holistic management of environmental flows by enabling the linkage of 
numerous catchment models across the Murray-Darling Basin and by expediting the development 
of daily time-step modelling. 

 Case study – the Northern Regional Sustainable Water Strategy 15.6.4.

The Northern Region SWS was developed through the use of water resource models partially funded 
by the EC. The models assist in projecting future water availability by simulating the operation of 
relevant water supply systems and estimating how urban and rural supplies may be affected by 
potential inflow reductions. Different climate change scenarios are modelled to estimate a range of 
possible water availability scenarios. 

Overall the investment in water information has generated benefits for a diverse range of stakeholders 
including: 

• Water corporations through the provision of improved tools to assist in better management of the 
State’s water resources and the reduction in costs associated with data provision and 
management 

• The Commonwealth Government through greater confidence in Victoria’s capacity to comply with 
its commitments to water accounting under the NWI 

• The BOM through confidence in the quality and timeliness of the water resources information 
provided by Victoria to the Bureau’s work on national water reporting systems 

• Participants in the Victorian water monitoring partnership benefit from improved water resources 
information, as this is a key input into their water resources decision making 

• The general public benefits from improved access to accurate water resources information. 

15.7. Ongoing need 

Reliable continuous information on the state of water resources will become more important over the 
longer term as climatic conditions change. While adequate levels of funding for water resource 
monitoring, analysis and reporting are difficult to determine, there will be a continued need for 
investment in many of the initiatives assessed. 

Ongoing funding is required to support asset maintenance and modernisation to ensure continued 
water resource monitoring and data collection. Technological improvements over time will generate 
further efficiency savings and therefore periodic investments to review and upgrade existing 
monitoring equipment should be considered. 

It is likely that there will be demand for more digital products and information services in accessing 
water information, rather than a set of reports. Based on the internal audit into water resource 
monitoring, there may be the potential for an assessment of the existing water monitoring sites and 
the information collected to determine the suitability of the sites and quality of the associated data. 

Ongoing funding is required for the Department to continue to collect groundwater and surface water 
monitoring data, in collaboration with partner agencies, in order to maintain a consistent state-wide 
set of water resource information. Without ongoing support, the Government would be unable to 
leverage off industry investment and the integrity of the state-wide data set would be significantly 
compromised. Data records may again become fragmented, preventing appropriate analyses of the 
water requirements of changing industries and the environment (in particular under climate change) 
and therefore affect the government’s ability to manage the water resource. 
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Similarly, ongoing funding is needed for the development of the annual Victorian Water Accounts  and 
other water information products. Accordingly, continued investment in the WMIS is required. Models 
for water resource management will also require ongoing maintenance and enhancement as more 
sophisticated approaches become available.
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16. Groundwater 

16.1. Overview 

Groundwater is an important resource used for urban, commercial, industrial, irrigation, horticultural, 
and domestic and stock purposes. Its role in the water cycle means it also contributes to ecological, 
cultural and amenity values. Effective management of groundwater resources to meet current and 
future urban, rural and ecological need requires knowledge on how much groundwater there is and 
where, who uses it and how it changes over time. 

From 2004-05 to 2013-14, a total of $27.3 million was invested through the EC to improve 
understanding and management of Victoria’s groundwater resources. Funding was directed towards 
the development of improved management frameworks, resource assessment, and the maintenance 
and upgrade of groundwater monitoring (see Figure 38). These initiatives aligned with Victoria’s 
obligations under the NWI and reflected a number of proposed actions outlined in the OWOF 2004 
White Paper as well as in a number of Sustainable Water Strategy (SWS) documents. 

The investments resulted in an improved understanding of groundwater systems, particularly in terms 
of their interaction with surface water. This enabled the more effective management of the resource. 
Further, the development of groundwater management plans for all areas led to the improved use of 
groundwater, while the rationalisation and replacement of monitoring bores reduced maintenance 
costs and the risk of adverse environmental impacts through bore failure. 

 

 
 

Source: Aither 2015. 

Figure 38 Overview of groundwater activities, outputs and outcomes 
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16.2. Problem statement 

Groundwater is an important component of the total water resource in Victoria. In some areas 
groundwater can be the source of 100 per cent of the needs of some domestic and stock, irrigated 
agriculture, and town and city water supply users. Elsewhere, groundwater is an important secondary 
supply source that is often the critical supply source in times of drought. Groundwater is also an 
important source of water for many rivers, streams and wetlands especially in times of drought when 
groundwater may be providing the base and only flow in many streams. A management program of 
monitoring, review and adaptive management is achieved through a series of groundwater 
management instruments. These include statutory groundwater management plans, local 
management plans, groundwater strategies, single source urban water bulk entitlements and 
licences. In all cases the management instruments are developed in consultation with local 
stakeholders including customer groups, environmental representatives and relevant government 
departments. 

Victoria’s groundwater management planning began in the early 1970s. Extensive development of 
policy and plans began in the late 1990s. As at 2004, approximately 26% of Victoria’s total licensed 
groundwater entitlement was covered by management plans. However, the development of statutory 
groundwater management plans for Water Supply Protection Areas (WSPAs) had stalled by the mid-
2000s and minimal planning was underway for other groundwater management units (Allen 
Consulting Group 2009). These delays were due to the significant time and cost involved in 
developing and implementing the management tools (VAGO 2010).  

During this time, greater attention was being paid to improving the management of surface water 
systems as groundwater usage in Victoria was historically lower than surface water extractions. 
However, over time, the prolonged drought increased demand for groundwater which sparked 
concerns regarding the sustainability of groundwater extractions in some areas and exposed issues in 
the management of the resource. The aim of the EC investment was for the whole state to be covered 
by management plans and therefore improve the development of groundwater management policy. 
There was also a need to investigate and improve the management of surface water and groundwater 
interactions. 

Existing groundwater management arrangements lacked a strategic framework to guide management 
decisions relating to the efficient level of investment in groundwater resource assessment, planning, 
monitoring and enforcement (Allen Consulting Group 2009). There was also a lack of clear policy 
guidelines on managing the effects of groundwater use on groundwater dependent ecosystems 
(GDEs). 

In terms of groundwater monitoring, the State Observation Bore Network (SOBN) was developed in 
the 1990s (but included bores drilled back in the 1950s) to monitor groundwater levels and quality at a 
number of sites across Victoria. The SOBN is the primary tool used to monitor the status of 
groundwater. Under section 22 of the Water Act, the Minister for Water is responsible for “a 
continuous program of assessment of water resources of the State”. Similarly, water corporations are 
responsible for “the need to ensure that water resources are conserved and properly managed for 
sustainable use and for the benefit of present and future generations”. 

Groundwater monitoring data (level and use) is the fundamental instrument used to assess 
groundwater availability and security. Without this data, meaningful assessment and management is 
not possible. While the SOBN continued to be a critical asset for monitoring groundwater, by the mid-
2000s, many of the 2,500 observation bores within the SOBN were approaching the end of their 
working lives and required replacement, refurbishment or decommissioning. It was also found that 
some areas had an excess of bores to meet baseline needs whilst other groundwater management 
units had inadequate bore coverage (VAGO 2010). Government has a legal responsibility to properly 
maintain or decommission the monitoring bores in the SOBN. Under the Water Act, DELWP must 
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renew, replace or decommission the bores under its management responsibility. Meeting this 
responsibility will ensure that the integrity of data is maintained into the future. 

Accurate groundwater level and potentiometric surface (pressure) data is vital to the management of 
groundwater. Groundwater trends are typically long-term and the early recognition of either increasing 
or decreasing groundwater levels is essential. Level data must cover all the relevant aquifers and be 
of sufficient duration and frequency to indicate seasonal and long term trends. The aim of the EC 
investment into groundwater monitoring was to undertake capital works to replace/repair bores, 
construct new bores and develop a long term strategy for the ongoing maintenance of the SOBN. 

Groundwater management planning processes were required to manage aquifers on a long term 
sustainable basis. The Latrobe Aquifer in particular was experiencing declining groundwater levels, 
which posed a potential risk to farming businesses in the area. 

16.3. Overview of EC investments 

EC investment in groundwater management totalled $27.2 million, across 12 different initiatives. The 
EC investment was implemented through three tranches, comprising three types of activities: 

• Improved management framework  

• Resource assessment  

• Maintaining and upgrading groundwater monitoring. 

A summary of EC funding for the delivery of these activities from 2004-05 to 2013-14 is outlined in 
Table 76. 
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Table 76 Inputs into groundwater management initiatives between 2004-05 and 2013-14 

Initiative 

Tranche 1 

($ million) 

2004-05 – 2007-08 

Tranche 2 

($ million) 

2008-09 – 2011-12 

Tranche 3 

($ million) 

2012-13 – 2013-14 

Improving the SOBN – capital 
project 

7.2   

Improving groundwater 
management – groundwater and 
surface water interactions 

1.9   

Groundwater resource appraisals    

Groundwater management – 
technical appraisals 

 4.9  

Groundwater monitoring program  2  

Protecting and restoring our water 
sources 

 2  

Groundwater monitoring and 
assessment program 

 1.3  

Groundwater management and 
assessment program 

 1  

State observation bore network  1  

Groundwater monitoring of the 
SOBN 

  3.3 

Improving capability in groundwater 
management 

  2.1 

Groundwater – maintaining the 
state observation bore network 

  0.5 

Total 9.1 12.2 5.9 
 

Source: DELWP 2015. 
 

The EC funding was provided to the Department as the key organisation responsible for groundwater 
management and monitoring. EC funding was also provided to rural water corporations.  

This funding was complemented with Commonwealth investment as part of the Office of Water 
Science’s Sustainable Groundwater Management Program. From 2006 to 2012, up to $2.5 million 
was received for the following groundwater projects: 

• Resource assessments 

• Latrobe aquifer investigations 

• Groundwater Health Index 

• Groundwater Snapshot. 

The other major source of external funding for groundwater management was provided by the 
National Water Commission as part of its National Groundwater Action Plan 2010-12. Up to $2.6 
million was contributed towards the following groundwater projects: 
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• Groundwater Secure Allocations, Future Entitlements (SAFE) – consisting of new universal 
management boundaries and management framework 

• Lower Ovens Resource Assessment Phase B 

• SA-VIC Inter-aquifer investigations. 

16.4. Alignment of EC investments with policy and EC objectives 

 Alignment with national water policy 16.4.1.

Under the National Water Initiative (NWI) all state governments acknowledged the importance of 
groundwater and committed to a ‘whole of water cycle’ approach, including the following actions:  

• improve our knowledge of groundwater-surface water connectivity, with significantly connected 
systems to be managed as one integrated resource  

• complete the return of all currently over-allocated or overused systems to environmentally-
sustainable levels of extraction  

• improve understanding of sustainable extraction rates and regimes, and develop common 
approaches to achieving sustainability  

• develop better understanding of the relationship between groundwater resources and 
groundwater-dependent ecosystems  

The groundwater investments funded by the EC are closely aligned to these NWI commitments. 

 Alignment with Victorian water policy 16.4.2.

OWOF 2004 detailed a comprehensive, integrated approach to water management to “ensure that 
Victoria can continue to have healthy water resources to support growing communities and a thriving 
economy over the next 50 years”. 

The OWOF 2004 White Paper outlined an approach for the sustainable management of water. This 
included a number of actions for groundwater management, such as: 

• Establishing WSPAs and preparing Groundwater Management Plans 

• Better understanding of the interaction between surface water and groundwater 

• Support for the upgrade and maintenance of the SOBN, installing 30 new bores across the State. 

The four Sustainable Water Strategy (SWS) documents that cover the state, produced between 2006 
and 2011, addressed further groundwater management concerns. The Gippsland SWS, and the 
Western SWS in particular, provided a focus on groundwater management needs. This included 
actions such as: 

• A new management framework for groundwater 

• Strategic groundwater assessments 

• Upgrading and refining the monitoring network 

• Continued baseline monitoring of groundwater. 
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 Alignment with objectives of the EC 16.4.3.

Promote the sustainable management of water 

The investments to improve Victoria’s groundwater management and monitoring align closely with the 
EC objective of promoting the sustainable management of water. The vast majority of groundwater 
funding under the EC has been directed towards facilitating a better understanding of the resource 
through resource assessment and monitoring, and establishing better management frameworks. The 
purpose of these activities is to allow for more efficient and sustainable use and management of 
groundwater. 

Addressing adverse water-related environmental impacts 

In terms of the second objective of the EC to address adverse water-related environmental impacts, 
the groundwater investments have enabled an improved understanding of groundwater resources and 
connectedness with surface water. This greater understanding has underpinned management actions 
that help reduce the risk of excessive extractions and consequential impacts on both GDEs and 
environmental values dependant on surface water. Further, the investments to maintain and upgrade 
groundwater monitoring through the SOBN have mitigated the risk of bore failure, which could have 
had catastrophic effects on the environment. 

16.5. Description of projects and outputs delivered 

 Improved management framework 16.5.1.

In tranche 1, funding of $1.8 million was provided to support improved groundwater management 
through the delivery of a state-wide project to investigate and improve the management of surface 
water-groundwater interactions. This initiative reflected the Victorian Government’s commitments 
under the NWI and the OWOF 2004 reforms.  

In latter tranches, funding of approximately was directed towards enhanced management actions to 
ensure efficient resource allocation as well as the delivery of environmental objectives. Investments 
were also made in tranche 3 to maintain existing capability in groundwater management. 

Management plans 

EC funding has been directed towards the development of groundwater management plans. This has 
included the removal of implementation barriers (i.e. Ministerial approvals) to enable less expensive 
and more flexible planning arrangements. There has also been a major program involving dismantling 
of statutory plans to local management plans.  

Under tranche 1, groundwater management plans were developed for the following areas: 

• Spring Hill 

• Upper Loddon 

• Mid Loddon 

• Southern Deep Lead 

• Southern Campaspe (the Commonwealth funded a proportion of this plan). 
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Groundwater management plans have now been prepared for all groundwater WSPAs and 
groundwater management units.  

The plans for WSPAs are prepared in accordance with the Water Act and guidelines issued by the 
Department (DEPI, 2014). The statutory plans require the collection and review of data on usage, and 
together with resource appraisals provide for caps on allocation, provisions for groundwater trading, 
carryover and restrictions to meet the sustainable resource objectives of the plan. These plans may 
change the conditions of take and use licences at any time and must be approved by the Minister. 

Plans for groundwater management areas are prepared by rural water corporations using consultative 
processes. The conditions of take and use licences may not be changed by these plans except when 
licences are renewed. 

Plans focus on quantity aspects of the sustainable management of the resource. Plans are also used 
to control saline intrusion. The main issues addressed in plans include: 

• the control of declining groundwater levels 

• bore interference 

• trading rules 

• the control of saline intrusion 

• the protection of groundwater dependent ecosystems 

Catchment management plans set the management objectives and rules for unincorporated areas. 

As a result of the EC funding, the area covered by groundwater management plans has increased 
from 26 per cent of the State’s licensed entitlement in 2004 to 85 per cent currently. 

Groundwater Dependent Ecosystems (GDEs) Strategy Development 

Funding was provided under tranche 2 to undertake:  

• Environmental water reserve mapping and management framework trials, decision tool 
(Commonwealth also contributed) 

• Bungaree GDE study 

• GDE sensitivity mapping (Commonwealth also contributed) 

• GDE trigger level development. 

More information on the GDE mapping projects is provided under the Resource Assessment section. 

These initiatives enabled the development of the GDE Strategy, which was also partially funded by 
the Commonwealth Government. 

Through the strategy (DEPI, , the Victorian Government has adopted a risk-based approach to 
managing GDEs and requires the following principles to be applied to assess the risks to GDEs when 
considering groundwater allocation decisions: 

• the protection of high value GDEs will be considered when setting or adjusting permissible 
consumptive volumes 

• GDEs with high environmental values, and a high risk of being affected by changes in 
groundwater levels, will be given the highest level of protection 
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• GDEs with high environmental values that rely on regional and intermediate scale groundwater 
systems will be considered in groundwater management planning 

• GDEs with high environmental values that rely on the surface expression of local scale 
groundwater systems will be assessed site-by-site in the licensing regime. 

Managed aquifer recharge 

In September 2010, the Minister for Water15 issued policies to guide rural water corporations in 
assessing and licensing proposals to recharge groundwater for managed aquifer recharge (MAR) 
schemes (section 76 approvals under Division 3, Part 5 of the Water Act to dispose water to 
groundwater) in MAR projects, including: 

• a requirement to prepare a MAR scheme project plan 

• licences and approvals required under the Water Act 

• a proponent’s entitlements to water 

• rights to carryover water from year to year 

• rights to trade water 

• standards required to protect human health and the environment 

• information required to accompany an application. 

Key aspects of the policies are: 

• storing water in an aquifer must not be detrimental to an aquifer, a bore, or other groundwater 
users (including the environment) as specified in the SEPP (Groundwater of Victoria) 

• an entitlement to take groundwater will be linked to the volume of water recharged to an aquifer 

• an entitlement of up to 80 per cent of the volume of water recharged to an aquifer will be 
permitted for an unconfined aquifer and up to 100 per cent for a confined aquifer 

• transfers and carryover are permitted, but may need to be managed to minimise interference with 
other groundwater users including the environment. 

The policies also clarify other approvals that may be required for some MAR projects (for example, 
approvals from EPA Victoria for associated recycled water treatment). 

Drought management 

Some specific issues come to the fore during drought. Experience through the Millennium Drought 
revealed the need to better deal with the enormous public demand and to maintain administrative 
responsibilities as set out in the legislation. Some of the issues that have been addressed include: 

• During the drought a very high number of enquiries were received for information on the likely 
availability of groundwater. The handling of these inquiries by automating the information and 
therefore relinquishing the role from hydrogeologists and other staff previously engaged in this 
important issue generated cost savings for the department 

                                                      

15 Minister for Water, Policies for Managing Section 76 Approvals, 2010 
http://waterregister.vic.gov.au/images/documents/Approved%20Policies%20for%20Managing%20Section%2076%
20Approvals_2010-09-21.pdf 
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• There is a significant requirement for the construction and equipping bores to provide emergency 
water supply for water cartage for domestic and stock purposes. Coordination of these activities 
has involved the Department, Rural Water Corporations and local government. The data on the 
emergency water supply points is updated by the Department and made publicly available on its 
website 

• During droughts it has been suggested that normal licensing procedures should be dispensed 
with. It is important to keep standards up even though a drought is in progress. To facilitate this, 
the national standards for bore construction were revised, as with improving the national uniform 
system of drillers licensing to enable greater portability of drillers’ licences, improvement of bore 
interference assessment and the establishment of Ministerial Guidelines for licence application for 
urban water supply. 

Improved management framework 

An early step adopted to improve groundwater management arrangements was to develop systematic 
groundwater management boundaries based on improved hydrogeological information. The new 
management boundaries were developed as part of the government’s SAFE project, funded by the 
Commonwealth. Finalisation and transition to the new boundaries was funded from tranches 2 and 3. 

The project has: 

• included all of Victoria’s groundwater in an appropriate management area 

• developed initial guidelines for better determining the volume of groundwater available for use 

• facilitated the transition from current to future management arrangements. 

Figure 39 shows Victoria’s new groundwater management boundaries. The boundaries are based on 
a hierarchy of: 

• groundwater basins - comprises one or more groundwater catchments within a geological basin. 
The extent of the basin may extend off-shore or across State boundaries. In some cases a basin 
may be broken into one or more sub-basins to reflect administrative management boundaries 

• groundwater catchments - comprising an area containing a connected groundwater resource(s), 
bringing together the input (recharge) areas, use (demand) areas and discharge areas 

• groundwater management units – comprising WSPAs and Groundwater Management Areas 
where specific plans are applied. 
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Source: DEPI, 2013. 

Figure 39  Victoria’s groundwater management boundaries 

The movement of groundwater management from statutory boundaries to natural catchment and 
aquifer level has reduced the cost and time taken to resolve planning or management issues, which 
therefore facilitated the development of groundwater management plans for all groundwater 
management units. 

 Resource assessment 16.5.2.

The second major category of EC investment in groundwater related to resource assessment and 
appraisal to facilitate an improved understanding of groundwater systems, including GDEs and the 
interaction between groundwater and surface water systems. 

Groundwater resource appraisals 

Systematic groundwater investigation and assessment is a fundamental component of all 
groundwater management. The groundwater assessment program was primarily designed to provide: 

• groundwater appraisal investigations as a precursor to the development of groundwater 
management plans 

• 5 year review of groundwater management plans 

• broad scale hydrogeological data on the major groundwater basins 

• specific areas and specific issues. 

To support the state-wide project to investigate and improve the sustainable management of 
groundwater, EC funding was provided in Tranche 1 to undertake resource appraisals for a number of 
groundwater WSPAs. 
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The following resource appraisals were undertaken through the project: 

• Sale groundwater appraisal 

• Condah groundwater appraisal 

• Yangery 

• Nullawarre 

• Hawkesdale appraisal and local bore interference test 

• West Wimmera Hydrogeological Summary 

• Technical Audit Panel reviews - surface water and groundwater. 

In tranche 2, the following appraisals were completed: 

• D&S appraisal for Western Region SWS: Kaniva, Neuarpur, Heywood, Hawkesdale, Denis 

• Resource appraisals(Commonwealth also contributed): W Wimmera, Goulburn Broken 
catchment, Lower Ovens (extension to upper ovens), Murmungee, Dilwyn aquifer, Yangery, 
Nullawarre, Condah, Sale, Glenelg, Wombat, Melbourne SE suburbs sandbelt, Avoca, Upper 
Wimmera and Grampians, Wimmera Unincorporated Area, Lower Tertiary Aquifer South West 
Phase 2, Port Philip LTA, Lower Campaspe Valley, Loddon Highlands, Lower Tertiary Aquifer, 
GWMW Unincorporated Area(Commonwealth also contributed) 

• 3D Aquifer mapping 

• Northern Victoria aquifer mapping: hydrogeological naming, Murray basin and highlands, 
summary for WSWS. 

Another crucial output was the development of technical reports. Such technical reports are reviewed 
by an independent technical audit panel. The panel provides an independent audit of water resource 
and environmental assessment reports that underpin the development of groundwater management 
plans. 

As groundwater is not a readily visible resource, it is important to ensure that the relevant 
hydrogeological information is readily available in a useable form. The best method to achieve this is 
through hydrogeological maps and Geographical Information layers. These rely heavily on the source 
data being easily obtained from the state’s data base. In 2010 a Commonwealth funded program 
commenced the review and conversion of key hydrogeological information into GIS format (called the 
Victorian Aquifer Framework). This was progressed through funding received through tranches 2 and 
3. 

A total of approximately 96 strategic groundwater assessments were completed using EC funding. 

GDE Mapping 

Under all three tranches of the EC, funding was provided for the mapping of GDEs. This mapping 
enabled a greater balance between the environmental and consumptive use of groundwater through 
the identification of GDEs. 

GDE mapping uses geological, hydrogeological, and ecological data sets to define regions where 
GDEs occur and the extent and nature of the ecosystems’ dependence on groundwater. This 
information can then be used to inform regional scale groundwater management processes. 
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Ongoing monitoring data, reporting and tools 

The groundwater management plans are directed at measures to improve resource management, 
including metering of all licensed bores, new target observation bores, more frequent monitoring and 
regular technical review.  

The EC investments have also contributed to the ongoing monitoring of groundwater data and the 
development of reports. The investment in monitoring and data collection ensured that both the 
Minister and the water corporations had the information required to meet their legislative obligations 
under the Water Act.  

Under tranche 1, funding was provided for the development of the following reports and tools: 

• Groundwater Health Index (Commonwealth also contributed) 

• Groundwater Snapshot (Commonwealth also contributed) 

• Melbourne Groundwater Directory 

• Groundwater Management Unit Inventory. 

Under tranche 2, the following outputs were achieved: 

• Water Register updates, including- bore completion reports and other licensing information 

• DPI modelling of MDB impact on agricultural production 

• Groundwater information products 

• National Groundwater Information System (NGIS) evaluation work 

• Data Analysis land Use Impacts on Recharge. 

In terms of groundwater monitoring data, the EC funded the preparation and transfer of data from the 
previous Groundwater Management System to WMIS. Under tranche 3, the following data 
improvements were also achieved: 

• Stratigraphy mapping, 3D aquifer mapping and revision 

• Aquifer properties mapping 

• Water level – Hydrograph catalogue and water level trend mapping project 

• ARClink water level trends 

• Updated mapping of salinity 

• Water Register updates - catchment, groundwater information 

• Online groundwater tool and revision. 

Other initiatives 

There were a number of other initiatives funded through the EC. One such initiative was the Latrobe 
aquifer financial assistance package, which was partially funded through tranche 2 ($1.25 million). 
The Commonwealth Government also contributed $3.6 million to this initiative.  

The Latrobe aquifer financial assistance package provided assistance measures to irrigators which 
had been adversely affected by falling groundwater levels within the Yarram WSPA and the Stratford 
Groundwater Management Area. The initiative also funded the development of a groundwater 
management planning process to manage the Latrobe aquifer on a more sustainable basis. 
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 Maintaining and upgrading groundwater monitoring 16.5.3.

More than half of the EC groundwater investment (approximately $15 million) has been directed 
towards the maintenance and upgrade of groundwater monitoring capability through the SOBN.  

The Department is responsible for managing the SOBN as an asset, which is now entirely funded 
through the EC. There are 37 stakeholder organisations that currently use the SOBN data for a 
variety of water resource management purposes. These stakeholders include Rural Water authorities, 
Urban water Authorities, Catchment management authorities, and Universities. In addition, the 
monitoring data is used by consulting companies on behalf of their clients and the general public. The 
groundwater data that is collected is presented to the public on the WMIS website, as discussed 
above. 

Prior to the rationalisation program, the SOBN contained a significant number of bores that were very 
old and in poor condition, having either failed or at high risk of failure. The failure of deep bores has 
the potential to create serious problems. These problems may include uncontrolled artesian flows of 
hot water, contamination of fresh water aquifers with saline water, a decline in water quality from 
production bores (e.g. town water supply), and unreliable and misleading  monitoring data.  

Had the investment in the infrastructure not been made then the State would be required to manage 
these problems as they arose, with associated costs and environmental impacts. A ‘do nothing’ 
approach would result in a distinct decline in the number of functioning bores in the network as the 
bulk of bores in the 20-30 year age bracket start to fail. The investment is now reducing the risk and 
liability posed by these ageing bores. 

Over the course of the EC, focus has shifted from investment in augmentation to renewal and repair 
of existing SOBN bores. A total of 55 new monitoring bores have been constructed through the EC.  

More recently, tranche 3 funding has driven the SOBN review and the rationalisation and renewal 
program. The Department is currently in the process of rationalising the monitoring bores. The 
Department is halfway through a program to decommission and refurbish deep bores (on prioritised 
basis) at a rate of approximately 20 per year over 3 years. Overall, 17 deep monitoring bores and 39 
shallow bores have been decommissioned. Nine of these bores were at the highest risk of failure. 

Current funding has also supported the continued monitoring of the existing bores to provide core 
groundwater data for a wide range of groundwater management purposes. 

16.6. Overall contribution to outcomes – impact and legacy 

 Improved use of groundwater and engagement with community 16.6.1.

The investment to improve the groundwater management framework has resulted in a significant 
increase in the number of areas managed under groundwater management plans. The objectives of 
groundwater management plans are to: 

• Protect long term sustainability by reaching a balance between licence holders and the 
environment 

• Supply rules to manage how people take and use water 

• Prevent the level of groundwater declining below a specified level 

• Clarify private users' access to water including reliability of supply, trading rules, extraction limits 
and licence conditions 



 
AITHER | report  258 
Environmental Contribution Evaluation 
 

The increase in groundwater management plans has been facilitated through the definition of 
management boundaries. Defining management boundaries based on groundwater systems provides 
state-wide coverage of management areas. It also enables the water balances and 
interconnectedness of aquifers within these systems to be better managed by overcoming inter- or 
intra-boundary issues. 

Common management objectives (potentially including for groundwater quality) for similar types of 
groundwater systems are also being developed. This approach aims to ensure the needs of water 
users and the environment throughout a groundwater system are supported by a consistent and 
efficient management framework. It also provides greater scope for groundwater trade. 

These measures have resulted in the improved use of groundwater by providing certainty to users 
through transparent, cost-effective and adaptive local management. The new management framework 
ensures whole groundwater systems are effectively managed, ensures water users understand the 
nature of a licence and associated water sharing rules, and protects existing users’ rights by ensuring 
statutory processes are followed before licenced entitlement can be changed permanently 

The investment has also led to improved engagement with local communities. Prior to the 
development of groundwater management plans, groundwater management had been impeded by a 
reliance on funds from government and reluctance by groundwater users (the primary beneficiaries of 
good groundwater management) to pay higher charges to recover the costs of management and 
planning. Through the development of groundwater management plans, combined with close 
engagement with local management committees, landholders have agreed to increase charges. The 
framework is one of the leaders in Australia in terms of groundwater management. 

There is now ongoing community support for the groundwater management planning and Victoria’s 
water management framework. The new framework has also reduced red tape and has enabled more 
efficient water management. In the later stages of the program there has been greater community 
attention on costs and the effectiveness of delivery. 

 Improved understanding of groundwater resource 16.6.2.

The groundwater investments in resource assessments, ongoing monitoring data and reports, and 
GDE mapping and strategy development have led to an improved understanding of groundwater 
resources. To manage groundwater use sustainably, equitably and efficiently it is important to ensure 
that the groundwater levels are sufficient to maintain flows in bores, streams and to enable access by 
ecosystems. Data on groundwater levels (from state observation bores) and metered extraction are 
used by water corporations for sustainable water use planning.  

Resource assessment was a necessary precursor to the development of groundwater management 
plans. Strategic groundwater resource assessments are a key government policy for improving 
groundwater management. Through understanding the characteristics of the resource, the system 
can be more effectively managed which enables secure, reliable resource allocations for consumptive 
use and for the environment. For instance, the depth to the aquifer, the salinity of the groundwater 
and the yield (pumping rate) are major determinants of how the groundwater will be used. Depth is 
the primary factor in determining the cost to extract the water. The salinity of the water determines 
what it may be used for although some water authorities mix brackish groundwater with less saline 
surface water to supply water of adequate quality during periods of water shortages. High flow rates 
are normally required if the groundwater is to be used for commercial and irrigation purposes. 

By understanding and assessing the capacity of a groundwater resource, more groundwater 
allocations can be made available to water users through expressions or interest or auctions. 
Increased groundwater trade and carryover has also been enabled, where sustainable, through a 
greater understanding of the resource. 
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The EC investments have also contributed to the ongoing monitoring of groundwater data and the 
development of reports and tools. Establishing long-term, viable and cost-effective groundwater 
monitoring arrangements are a key government policy. In addition to the SOBN, the EC funding has 
contributed to the development of a number of groundwater indices and inventories, groundwater 
information products and updates to the Water Register. 

Over time, other monitoring data programs have also been consolidated which has led to efficiency 
savings. For example, groundwater data was previously collected and held by a third party which 
created difficulties in the distribution of the data. Now the data is all held by the Department in the 
WMIS which has generated significant efficiencies in distributing data to other parties. 

Finally, the mapping of GDEs and the development of a GDE strategy have improved the way 
groundwater dependent ecosystems are considered in management decisions. The mapping of 
aquifers in 3-dimensions across the entire state is a first in Australia. This provides a comprehensive 
framework for understanding groundwater resources. The salinity of the groundwater within the 
aquifers was also mapped, creating a state-wide, 3-D understanding of how the groundwater may be 
put to productive uses. This complete 3-D framework led to the development of the online 
groundwater report tool. For any location in the state, a user can zoom to a location and with one click 
know what groundwater lies beneath that point. This facilitates resource knowledge and use. 

 Refurbishment and rationalisation of SOBN monitoring bores 16.6.3.

The EC investment has been used to deal with bore decommissioning work in a proactive way on a 
multiple bore program scale. The investment resulted in a systematic review and restructuring of the 
SOBN which led to the decommissioning of low value/high liability bores. This resulted in cost savings 
from ongoing maintenance and monitoring. 

There have been previous cases where the cost to the Department of ‘one off’ reactive bore 
decommissioning work was up to five times that of the proactive decommissioning works of the same 
scope completed under this EC funding. The reasons for this significant difference in cost between 
proactive and reactive decommissioning include: 

• Decommissioning of a failed bore is significantly more challenging and risky for a contractor than 
a bore that hasn’t yet failed 

• The costs of reactive decommissioning are generally higher given the urgency to take corrective 
action – requires greater involvement of external resources, immediate treatment of impacts and 
loss of competitive tendering cost advantages 

• Undertaking corrective action has no economies of scale opportunities related to undertaking bulk 
packages of work (e.g. 20 bores at a time). 

As an example, a failed (collapsed) bore in 2009 cost $300,000 to decommission, rather than the 
approximately $60,000 to deal with proactively (pers. comm., DELWP, 4 March 2015). Based on the 
number of monitoring bores that have been decommissioned, estimated savings through proactive 
decommissioning funded by the EC may be up to $3.1 million. The decommissioning work also saves 
costs of ongoing maintenance and monitoring. The average cost per SOBN bore is currently around 
$700 per year for monitoring and basic maintenance. 

The funding available through the EC has been critical to the work so far on addressing, in a 
systematic way, the problems of the SOBN. 
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 Ongoing groundwater monitoring 16.6.4.

The EC investment has supported the long-term ongoing monitoring of the 2,500 bores within the 
SOBN. If investment was not made into collecting SOBN monitoring data, the state would not be 
meeting its obligations under the Water Act and the data would not be available to the public and key 
stakeholders. The absence of groundwater monitoring data would lead to groundwater management 
decisions being made with very limited information, or alternatively new groundwater bores would 
need to be drilled at considerable cost. New groundwater research would be hindered by a lack of 
data availability. 

16.7. Ongoing need 

There is a need for improved knowledge regarding the impacts to groundwater from climate change 
and relationships between groundwater, surface water and ecosystems. While the EC investment to 
date has contributed to improved knowledge regarding current resource definition and the interaction 
between groundwater and surface water systems, there is a continued need for investment in 
understanding these relationships and the implications of climate change. 

In regards to the SOBN, the rationalisation of existing monitoring bores may need to continue to 
ensure that the network only reflects the number of bores needed to meet the government’s 
requirement to deliver continuous baseline groundwater monitoring. As discussed previously, several 
bores are not required for monitoring purposes, with the network largely evolving due to the 
department’s obligation to inherit and maintain existing bores. The maintenance of these excess 
bores is increasingly diverting resources to reactive high cost works which yield low value information: 
The ongoing maintenance and monitoring of these low value bores is a relatively inefficient use of 
available funding.  

While the groundwater management process has improved significantly as a result of the EC 
investments, there are further enhancements which could be made to continue to reduce red tape and 
associated regulatory costs. The process to assess the condition of the state’s groundwater resources 
and the effectiveness of measures within groundwater management plans could also be improved. 

There is also merit in providing clarity to stakeholders and water users regarding the overall objectives 
for groundwater management plans in maintaining and enhancing productivity while also conserving 
the environment.  

Ongoing funding is required for the Department to continue to collect groundwater and surface water 
monitoring data, in collaboration with partner agencies. Without ongoing support, the Government 
would be unable to leverage off industry investment and the integrity of the state-wide data set would 
be significantly compromised. Data records may again become fragmented and therefore affect the 
government’s ability to manage the water resource. 

It is likely that there will be demand for more digital products and systems in accessing water 
information, rather than a set of reports. Based on the internal audit into water resource monitoring, 
there may be the potential for an assessment of the existing water monitoring sites and the 
information collected to determine the suitability of the sites and quality of the associated data. 
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Part C: Proposed monitoring and evaluation 
framework 
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17. Proposed monitoring and evaluation 
framework 

17.1. Background 

One part of VAGO recommendation 3 stated that the Department should develop an evaluation 
framework for the EC that measures the effectiveness of the EC and the projects and/or initiatives it 
has funded (VAGO, Part 3, p.22).  

The Department supported the recommendation and committed to developing an evaluation 
framework and to progress steps to measure the effectiveness of the EC and individual initiatives 
funded by it. Part of delivering on this commitment is the whole of EC review the Department engaged 
Aither to undertake (this report). However, the Department also stated that it would develop a more 
systematic and consistent approach to each end of tranche review. 

17.2. Overview 

In large part it is not possible to develop a specific evaluation framework for the EC without 
knowledge of the EC’s future focus and investment priorities, because this will define the specific 
details of many elements of the framework. In addition, it was outside the scope of Aither’s whole of 
EC review to develop a comprehensive monitoring and evaluation framework for the EC. 

The term evaluation in this context encompasses periodic assessment of the appropriateness, impact, 
effectiveness, efficiency and legacy of a policy, program or project ”through a set of applied research 
techniques to generate systematic information that can help improve performance” (Australian 
Government 2009). 

However, this section provides guidance on the design of an effective evaluation framework that could 
be applied to the EC in future. This includes presenting and discussing the key elements that support 
effective evaluation, providing examples relevant to EC, and giving further applicability to EC through 
presentation of worked examples across each of the intermediate outcomes. These key elements 
include: 

• Using the monitoring evaluation reporting and improvement (MERI) approach as a guiding 
framework for evaluating the EC 

• The role of program logic, and key terminology arising from this 

• Evaluation framework 

• Targets, indicators and evidence, including guidance on developing better targets in the EC 
context 

• Roles, responsibility and accountability. 

The following sections cover why an approach based on MERI principles is critical to program 
performance, as well as outlining key terminology and its application within an effective evaluation 
framework. The material presented here could be built on to form a more specific EC evaluation 
framework once there is greater clarity about the EC’s future focus and investment priorities. 
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17.3. MERI fundamentals 

Aither is of the view that any future approach to evaluating EC or its component parts should be 
based on the principles and foundations of MERI. Programs and investments that embed robust 
MERI processes are more resilient to change, more often return maximum value on every dollar 
spent, and also allow for more effective demonstration of this value. Effective MERI enhances the 
performance of program activities themselves, but is also critical to ensuring the availability of data on 
outputs or outcomes that can help answer a range of critical questions for decision-makers such as: 

• Did the management actions, plan or policy make a difference? 

• How can things be done better, more efficiently, or more effectively? 

• What should we continue doing, what should we stop doing? 

• Is the overall target still achievable and appropriate? 

The more embedded the MERI approach and the stronger and more immediate the feedback loops, 
the more value that can be delivered through the ability to adaptively manage the program over its 
duration. This is fundamentally important for EC because better managed programs are ultimately 
more effective at achieving the outcomes desired from the investment and are more cost effective. 

The role of program evaluations should be based on understanding, and be guided by, a program 
logic or logical framework. Program logic is also often a whole of government requirement for 
developing investment cases and is used as the foundation for evaluation. Program logic applies 
equally to programs and projects, and henceforth the term ‘program’ is used to mean either.  

Program logic is an approach to program planning. Program logic expresses how change is expected 
to occur. It captures the rationale behind a program, probing and outlining the anticipated cause-and-
effect relationships between program activities, outputs, intermediate outcomes and longer-term 
desired outcomes (often more akin to a vision). A program logic is usually represented as a diagram 
or matrix that shows a series of expected consequences, not just a sequence of events.  

Indicators and measurement tools should be used to link inputs, outputs, current outcomes and long 
term outcomes (goals), as shown in Figure 40. 

 

 

Source: Aither. 

Figure 40 Core evaluation questions within a program logic framework 
 

Outcomes represent the end product of an investment and are therefore considered the most 
important criteria in performance evaluations. They are the impacts that the program of work has 
generated. Outputs are management tasks completed or commitments fulfilled. Inputs may include 
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financial, time or other resources injected into the program to complete a series of activities that in 
turn generate measureable outputs. 

Understanding and correctly defining outputs and outcomes is key to effective performance 
management. The two terms are intrinsically linked. Without effective outcome statements, it is not 
possible to determine the outputs that are required to achieve the defined outcome. It is common that 
a number of different outputs will be needed to achieve a stated outcome. Outcomes are the 
difference or impact made by the outputs. Outcome targets: 

• demonstrate commitment 

• provide a common focus to guide investment and effort over time and space and across 
stakeholders who will all have differing levels of expertise and resources 

• support accountability and provide the basis upon which progress can be tracked and reported. 

For example an outcome may be an improved native fish population. Achieving this outcome may 
require a range of particular outputs to be achieved such as delivery of flows for migration triggers at 
a specific time of year, removal of barriers to fish migration, maintenance of water quality, or a 
regulation and compliance program to enforce recreational fishing regulations. 

17.4. Evaluation framework 

It is unlikely that any evaluation can address all questions that might be asked by stakeholders. As a 
result, it is important to construct an appropriate framework, which may include considering the 
following points. 

• Planning - purpose and outcome: Why is the evaluation being completed? What is the 
expected outcome of the evaluation? What decisions are dependent on the evaluation findings 
and, as a result, what information must be generated through completion of the evaluation? This 
should be incorporated into an evaluation plan that sets out the proposed details of an 
evaluation - what will be evaluated, how and when. The evaluation plan should include 
information about what the evaluation is trying to do (what is to be evaluated, the purposes of the 
evaluation and key evaluation questions) and how it will be done (what data will be collected, how 
and when, how data will be analysed, and how and when results will be reported) 

• Scale and scope: The evaluation should be appropriately scaled to the program/project/initiative 
being assessed. Once the overall scale has been determined, there should be clarity about the 
evaluation’s scope, in particular what is out of scope 

• Governance - roles and responsibilities: It is important to consider the roles and 
responsibilities of the various stakeholders and audiences for the evaluation. Who is directly 
involved, what are their roles and responsibilities? How will information generated by the 
evaluation be used and how might those needs influence the evaluation approach and outputs? 

 Core evaluation questions 17.4.1.

Based upon the above elements, the core evaluation questions will need to be designed. These 
questions should be based around the core aspects of the program logic and described in detail 
below.  

Appropriateness – the extent to which the investment’s objectives align with the driving priorities, 
values and needs (e.g. of community, Government or corporate investor). Appropriateness includes 
issues such as: 
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• Was there a need for this program? 

• Should the government address this need? In other words, is there evidence of market failure? 

• Is the program consistent with the specified priorities and policy position in the way it addresses 
the need?  

• Is the program and the associated strategy the best available?  

• Is the program likely to be successful? 

In addressing appropriateness it is necessary to consider the rationale behind the program and weigh 
up the economic merits with social, regional or environmental objectives – which may be inconsistent. 

Effectiveness – the extent to which outputs achieve desired outcomes or objectives. Effectiveness 
reviews address issues such as: 

• Impacts on each specific objective 

• Any unexpected outcomes, both positive or negative 

• The net benefit of the program (over and above other programs) – “additionality” 

• Other factors that influenced the achievement of the outcomes. 

Additionality is the most difficult issue to assess because programs rarely occur in isolation – other 
programs and influencers are at play that also affect outcomes and confound the effects of the 
program. To isolate the effects of the program requires ‘controlling’ for the effects of other programs 
and factors (i.e. establishing a clear counterfactual). 

Cost-effectiveness – the relationship between inputs and outcomes expressed in dollar terms. Do 
the costs of the program represent good value for money? 

Efficiency – the extent to which the investments are minimised for a given level of outputs, or to 
which outputs are maximised for a given level of inputs. Efficiency focuses on program administration 
and issues such as: 

• Efficiency of resource usage 

• The practical feasibility of the program 

• The level and quality of resourcing of the program. 

Impact – the relationship between the programs outputs and outcomes. Impact assessments focus 
on: 

• The extent to which the program has contributed to changing asset condition and management 
practices and institutions 

• What, if any, unanticipated positive or negative changes or other outcomes have resulted?  

• To what extent were the changes directly or indirectly produced by the program interventions? 

Legacy – the likelihood that the program’s impacts will continue over time and after the program 
cease as well as how and by whom the legacy should be managed. 
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 Linking evaluation questions to evidence in an evaluation framework 17.4.2.

Each element of the program logic is accompanied by evaluation questions designed to provide 
the necessary information to inform the evaluation. Answering these evaluation questions will be 
important for developing an accurate picture and evidence base to underpin the assessment of the 
appropriateness, effectiveness, cost-effectiveness, efficiency, impact and legacy of the program. 

As stated earlier, multiple lines of evidence should be used to inform indicators and findings. Table 77 
shows how these lines of evidence (core data sources) should be used to inform the agreed 
performance measures that are themselves linked to the core evaluation questions. 

Table 77 Mapping of core data sources against evaluation questions and performance 
measures 

 
Evaluation questions Indicators Evidence (core data 

sources) 

1. Stakeholder 
needs 

   

2. Objectives    

3. Inputs    

4. Outputs    

5. Intermediate 
outcomes 

   

6. Long term 
outcomes 

   

 

Source: Aither. 

17.5. Targets, indicators, and evidence 

 Targets 17.5.1.

Outcomes should be supported by the definition of targets, which help guide investment and 
activity towards achievement of a specific outcome. Targets help to provide focus – many plans 
require responsibility and action from a range of stakeholders. Targets can provide clarity and focus 
for participating agencies, helping to ensure that “everyone is pulling in the same direction”. They can 
also provide insight. Where targets are in place and paired with effective MERI systems, considerable 
insight can be gained into what’s working and what’s not. This leads to more efficient, adaptive 
delivery. Further guidance on targets, including in the context of the EC is included below with these 
aspects incorporated into more specific guidance for a potential future EC evaluation framework in the 
following section: 

• Use SMART goals and targets. It is important that program plans contain targets that are 
specific, measurable, attainable, relevant and time-bound (SMART). SMART targets provide the 
specificity around which effective MERI frameworks can be constructed. Strategies and plans that 
articulate SMART targets perform better 

• Simple is good. A small set of clear, understandable and measureable targets routinely 
outperforms more complex arrangements. Targets with these attributes are also easier to 
communicate to delivery partners and other stakeholders 
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• Don’t over-reach. While it is one of the SMART attributes (namely Realistic), plans often contain 
targets that are neither achievable, nor realistic, particularly for demonstration of measureable 
performance within the investment timeframe 

• Targets that are outputs, not outcomes. While it is thoroughly appropriate for delivery agents to 
have a series of performance output targets, strategies and plans should focus on the change in 
condition (outcome) that will be achieved as a result of a range of activities. While outcome 
targets can be more difficult to establish and measure, establishing them can provide a level of 
flexibility and enable delivery approaches to be adapted over time to focus effort where it is most 
effective and efficient. 

 Indicators 17.5.2.

Targets must be supported by effective indicators and datasets: 

• Indicators are things that are measured to assess the achievement of the inputs, outputs and 
outcomes. Performance indicators may be lagging (measure outcomes and outputs after they 
have been achieved) or leading (measuring things that indicate that the program is on track to 
achieve its expected outcomes and outputs). Generally a combination of both lagging and leading 
indicators are used since program outcomes can often occur into the future beyond the life of 
evaluations linked to investment timeframes 

• Datasets should be capable of demonstrating change in condition linked to the outcome sought. 
It is also important to be pragmatic and realistic about what changes can be effected as a result of 
management intervention and what responses will be observable within investment timeframes. 

 Evidence 17.5.3.

Wherever possible, multiple lines of evidence (MLE) (a range of sources and types of information) 
should be used to inform indicators and findings. MLE can include a range of sources with different 
characteristics (time, spatial coverage, data quality). MLE can also include different datasets for 
assets and threats that relate to the same condition outcome being sought. Ultimately, taking a MLE 
approach can help decision makers act on a “credible evidence or balance of probabilities” basis 
when clearer and stronger linkages are absent. MLE has other benefits such as: 

• Not having ‘all the monitoring eggs in the one basket’, in the event that one approach has funding 
cut, or fails to provide the basis for informed judgement 

• A range of data sources is likely to have greater coverage across temporal, spatial and 
stakeholder scales, resulting in greater data and information continuity across these scales 

• Greater MLE and associated stakeholder coverage actively drives program participation and 
communication, typically leading to improved program outcomes. 

 Summary and application to the EC objectives 17.5.4.

Figure 41 shows, in a simplified schematic, how each of these elements described above work 
together. In this example, the outcome sought (improved health of a native fish population) is shown 
on the Y-axis. The target outcome (shown as the blue star) defines a level of health at a point in time. 
A small set of indicators (green dots) are monitored to assess progress over time towards the target 
outcome. As is shown in the figure, the trajectory established as a result of this monitoring shows that 
the current trajectory will result in a health of the native fish population (orange star) which is less than 
the target outcome, resulting in the ability to reassess both the target and the delivery program. The 
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delivery program is shown as “work done” in the orange shaded areas and consists of all activities 
(management and works) which will contribute to a change in condition. These activities should also 
be monitored and reported upon in the form of output metrics. 

 
Source: Aither 

Figure 41 Schematic of ecological restoration showing key delivery and MER elements and 
evaluation terms 

Building on the program logic established for the evaluation, Aither has provided worked examples for 
each of the intermediate outcomes established. Table 78 presents the seven intermediate outcomes 
along with the impact and associated potential indicators. As can be seen, it will be important for any 
future evaluation plan to clarify: 

• What intermediate outcomes are sought and whether this needs to be expressed in a way that will 
be observable as a result of a range of delivered activities and within the timeframe of investment. 

How such an impact could be measured. In the worked example (Table 78) this results in seven 
indicators, 2 which would be surveys, 2 which would involve datasets and 3 which would be 
assessments.Aither notes that the Department has existing programs in place such as the Index of 
Stream Condition (ISC) and Index of Wetland Condition. Aither recommends that the Department 
adopt simple, easy (and inexpensive) metrics (as shown in Table 78) so that large datasets can be 
established quickly to build an understanding of the current condition trajectory. There will always be 
a range of external factors that impact upon the ability of investment programs and activities to 
influence condition. In the case of the waterway health example, floods, droughts and fire can all 
swamp the amount of change achieved by direct interventions such as riparian fencing and flow 
management. Because of these factors, the more data points that can be established in a range of 
different settings, the more confidence system managers will have in understanding the success or 
otherwise of intervention activities. 

Table 78 is intended to provide the Department with worked examples and guidance. As noted earlier, 
until the EC’s future focus and investment priorities are defined it is not possible to define the exact 
outcomes and evidence that should be targeted. Further, detailed design of the evaluation plan would 
need to recognise that EC investments occur as a component of a range of investments and system 
changes. Consideration would need to be given to how this is accounted for in the evaluation 
approach. 
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Table 78 Intermediate outcomes, impact and potential indicators 

Intermediate outcomes 
What is it seeking to 
achieve? 

How could you measure the 
impact? 

Improved understanding of surface 
water and groundwater resources 

Confidence in management of 
the resource base 

Survey of those responsible for 
managing and using the 
resource 

Improved planning, management 
and institutional arrangements 

Confidence in management of 
the resource base 

Survey of those responsible for 
managing and using the 
resource 

More secure water entitlements and 
flexible trading arrangements 

Greater confidence and 
participation in the water 
market 

Survey of those participating in 
the market 

Recovered water for environmental 
uses 

% of systems on a revised, 
sustainable footing 

Assessment of planning and 
management of all systems 

Delivery of environmental water In-stream and riparian health 
Water quality and flow 
compliance 

Improved riparian and in-stream 
environments 

In-stream and riparian health 
Water quality and flow 
compliance, percentage of 
system fenced and vegetated 

Improved on-farm irrigation systems 
and practices 

Efficient and sustainable 
irrigation systems and 
practices 

Assessment of uptake and 
ongoing use of systems and 
practices and evidence of 
benefits 

Increased urban water efficiency 
and substitution away from potable 
sources 

Reduced reliance on potable 
water sources 

Potable water use per capita, 
change in demand for 
alternative sources. 

 

Source: Aither 

17.6. Roles, responsibilities and accountability 

It is important that there is clarity about which parties have responsibility for different aspects of 
evaluation and reporting across the investment and delivery spectrum. In accordance with our 
recommendation that there should be enhanced transparency to external stakeholders, Aither 
believes that this will only be achieved through clear accountability for projects, investment themes 
and MER for the overall EC.  

Without clear accountability and performance sanctions for inadequate performance (e.g. funding 
constraints to specific areas that inadequately report on outputs and outcomes) then it is likely that the 
challenges in assessing outputs, outcomes and cost-effectiveness will continue, to the detriment of 
the Department and the Victorian community. Table 79 provides a proposed framework of roles and 
responsibilities that would provide the basis for reporting on the effectiveness of both the EC and the 
projects and initiatives it funds. 
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Table 79 Roles and responsibilities within a delivery and evaluation framework 

Party Outcome/objective Strategy & 
planning 

Implementation 
and monitoring 

Evaluation, reporting and 
improvement 

DELWP Set clear policy 

Clearly define 
measureable 
outcomes to 
provide focus and 
alignment 

Approve funding 

Review 
strategy 
and 
planning 
against 
priorities 
for 
investment 

Audit for 
compliance 
against the 
delivery 
standard 

Periodic reporting of 
performance against 
appropriate delivery standard 

Recommendations for next 
funding tranche 

Delivery 
agent 
(e.g.: 
CMA) 

Held to account by 
DELWP for 
delivering outcomes 

Given operational 
autonomy 

Build 
proposals 
with robust 
business 
cases to 
achieve 
outcomes 

Deliver 
works/services 

Monitor & report 
on outputs 

Adaptively manage for continual 
improvement 

Refine assumptions and 
investment focus through 
adaptive management 

Auditor 
(TBD) 

Review and 
approve overall 
investment proposal 
for tranche, 
including outcome 
targets 

Independent review 
and reporting of 
performance 
against stated 
outcomes 

Not applicable  

 

Source: Aither. 
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Appendix A 

Table 80. Investments in the Small Town Water Quality funded by the EC (urban water theme) 

Small Towns Water Quality Fund 

Project Water 
Authority/ 

Description EC Expenditure Status 

Lexton Water 
Security 

Central 
Highlands 
Water 

Connection to the bore water 
supply from Waubra to secure the 
supply for Lexton. 

$1,000,000 Ongoing 

Avocoa 
Desalination 
Project 

Central 
Highlands 
Water 

Construct a water treatment plant 
for the township of Avoca to 
improve their drinking water 
supply.  

$500,000 Completed 

Mallacoota 
Shadecloth 
Cover 

East 
Gippsland 
Water 

Installation of a shade cloth cover 
to the Mallacoota raw water 
storage, to significantly reduce 
evaporation and algal blooms. 

$243,500 Completed 

Swifts Creek 
Tank 
Relocation 
Project 

East 
Gippsland 
Water 

Reallocate water tank from 
Sunlakes to Swifts Creek to 
improve water quality to town. 

$207,500 Completed 

Orbost Water 
Quality 
Improvement 

East 
Gippsland 
Water 

 Shadecloth cover over the 52ML 
clear water storage at the Orbost 
WTP to reduce algal blooms, 
prevent contamination from birds, 
reduce evaporation, improve WQ 
and security of supply over 
summer months 

$272,500 Completed 

Bemm River 
Sewerage 

East 
Gippsland 
Water 

Upgrade of septic tanks, effluent 
collection and pumping to further 
treatment using low flow sand filter 
and polishing treatment. Delivery of 
recycled water into wetland area 

$870,000 Completed 

Pimpinio PoE 
Treatment - 
Pilot project 

Grampians 
Wimmera 
Mallee 
Water 

Investigate long term reliability and 
financial viability of Point of Entry 
water treatment systems, including 
governance and management 
mechanisms 

$105,500 Ongoing 

Quambatook 
Water Quality 
Improvement 

Grampians 
Wimmera 
Mallee 
Water 

Installation of microfiber filtration 
unit & coagulation tanks upstream 
of Granulated Activated Carbon 
filters to reduce potable supply 
turbidity & increase lifespan of the 
GAC media 

$156,250 Ongoing 

Water Quality 
Improvement - 

Grampians 
Wimmera 

14 townships - Coagulation units 
installed to improve water quality in 

$50,000 Completed 
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Various 
Towns 

Mallee 
Water 

towns without treatment plants 

Wycheproof 
Treated Water 
Supply 

Grampians 
Wimmera 
Mallee 
Water 

Installation of a 2 ML/day ultra-
filtration treatment plant to 
augment the existing UV 
disinfection system and merged 
into the newly constructed 
treatment plant. 

$1,000,000 Completed 

Donald 
Treated Water 
Supply 

Grampians 
Wimmera 
Mallee 
Water 

Water treatment plant for potable 
supply compliant with ADWG 
standards 

$1,000,000 Completed 

Minyip 
Treated Water 
Supply 

Grampians 
Wimmera 
Mallee 
Water 

Installation of filtration units to 
reduce turbidity in water supply 

$1,000,000 Completed 

Rupanyup 
Treated Water 
Supply 

Grampians 
Wimmera 
Mallee 
Water 

Installation of filtration units to 
reduce turbidity in water supply 

$1,000,000 Completed 

Millewa Water 
Supply 
Scheme 

Lower 
Murray 
Water 

Planning and design of scheme, 
construction of new water 
treatment plant and lagoons; media 
filtration, chlorination and 
disinfection at three locations 

$1,000,000 Completed 

Cullulleraine 
Township 
Reticulation 

Lower 
Murray 
Water 

2.5km enclosed water main & 
pump unit for water supply to Lake 
Cullulleraine residents not on 
reticulation system 

$240,000 Completed 

Moyhu 
Wastewater 
Treatment 
Scheme 

North East 
Water 

Installation of a modified 
conventional sewerage system, 
decommissioning of on-site septic 
tanks and a gravity reticulation 
system, pipeline  to convey 
sewage to treatment and reuse 
facility 

$1,000,000 Ongoing 

Springhurst 
Water Quality 
& Quantity 

North East 
Water 

Springhurst water quality and 
quantity - connection to Chiltern. 
Surveys, plans, and permits for 
pipeline, traffic management 
works, installation of pipeline from 
Chiltern, installation of new clear 
water tank and commissioning of 
the new supply source 

$975,000 Completed 

Whitfield 
Water Quality 
& Quantity 

North East 
Water 

Whitfield - diversion from King 
River. Installation of a pump and 
pump station on the King River. 
Construction of new water 
treatment plant and raw water and 
clear water storage tanks, 

$675,000 Completed 
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connection to town supply and 
decommissioning of existing supply 

Snake Valley 
Sewerage 

Pyrenees 
Shire 
Council 

Upgrade of septic tanks, effluent 
collection and pumping to further 
treatment, construction of a 
modular secondary wastewater 
treatment plant. Delivery of 
recycled water to Snake Valley 
Golf Course 

$1,000,000 Completed 

Baddaginnie 
Community 
Wastewater 
Education 
Program 

Rural City 
of Benalla 

Development of community 
education materials to improve 
efficiency and lifespan of septic 
systems, installation of a range of 
wastewater improvement options 
and assessment of their 
effectiveness 

$65,000 Completed 

Alberton 
Sewerage 

South 
Gippsland 
Water 

Connection of town to pressure 
sewerage system, including pump 
unit, piping to treatment plant, air, 
scour and isolation valves, and 
reinstatement of road surface  

$1,000,000 Ongoing 

Eskdale Water 
Supply 

Towong 
Shire 
Council 

Installation of a pump on Mitta 
River and decommissioning of two 
existing private schemes pumping 
from the Little Snowy Creek. 
Construction of a water treatment 
plant, and connection to properties    

$225,000 Completed 

Walwa 
Sewerage  

Towong 
Shire 
Council 

Land acquisition. Upgrade and 
replacement of septic tanks. 
Construction of a Septic Tank 
Effluent Disposal (STED) system, 
reticulation pipe and transfer 
mains. Construction of a lagoon 
treatment facility and reuse of the 
treated water of public facilities 

$267,000 Completed 

West Portland 
Sewerage 

Wannon 
Water 

Decommissioning of existing septic 
tanks and construction of 8.0 km of 
reticulation sewer mains to service 
133 properties  

$767,443 Ongoing 

Cavendish 
Water 
Improvement 
Project 

Wannon 
Water 

Cavendish water supply - 
installation of shade cloth across 
reservoir, installation of telemetry 
for water quality monitoring, UV 
disinfection unit, valves and fittings 

$89,719 Completed 

Purnim Water 
Quality 
Improvement 

Wannon 
Water 

Purnim - UV-treatment module at 
Purnim WTP & 950mm mains pipe 
to supply Framlingham 

$121,175 Completed 

Glenthompson 
Water Quality 

Wannon 
Water 

Glenthompson - Raw water pump 
& infrastructure upgrades (security 
of supply) & installation of 

$221,062 Completed 
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Improvement ozonisation disinfection unit  

Apsley 
Domestic 
Wastewater 
Management 
Plan 

West 
Wimmera 
Shire 
Council 

Upgrade and replacement of failing 
septic tanks, installation of grey 
water systems and fitting of houses 
with dual flush cisterns and low 
flow showerheads 

$213,052 Completed 

Goroke - 
Domestic 
Wastewater 
Management 
Plan 

West 
Wimmera 
Shire 
Council 

Upgrade and replacement of failing 
septic tanks, installation of grey 
water systems and fitting of houses 
with dual flush cisterns and low 
flow showerheads 

$299,242 Completed 

Harrow 
Domestic 
Wastewater 
Management 
Plan 

West 
Wimmera 
Shire 
Council 

Upgrade and replacement of failing 
septic tanks, installation of grey 
water systems and fitting of houses 
with dual flush cisterns and low 
flow showerheads 

$172,522 Completed 

Total     $15,736,465  
 

Source: DELWP. 
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Appendix B 

Literature review of non-market benefits of waterways 

Description  

Victoria is home to a myriad of waterways that vary in size, quality, and economic, environmental and 
social value. South of the Great Dividing Range, Melbourne’s waterways feed into, and impact, Port 
Phillip and Westernport Bays, which are also host to a wide range of economic, social and 
environmental values.   

For the purposes of this review, the definition of waterways is aligned with that described in 
Melbourne Water’s Healthy Waterways Strategy in which the term waterway refers “collectively to 
rivers, estuaries, and wetlands”. We also consider the health of both bays within the region.  

The focus of this section is the value to the community of improving the ecological health of the 
waterways and bays in Victoria. The following description taken from Flint et al (2012) provides a 
relevant definition of ecological health for waterways: 

Simply, a healthy river (or healthy aquatic ecosystem) is a river in good condition 
(Karr, 1999). Describing the characteristics of a healthy aquatic ecosystem is more 
difficult (Norris and Thoms, 1999), however fundamentally a healthy aquatic 
ecosystem can be characterised by the presence of integrity, resilience and vigour in 
different components of the freshwater ecosystem (Rapport et al.,1998, Karr, 1999) . 
Essentially, after disturbance a healthy ecosystem is able to bounce back to a similar 
condition to what it was before disturbance. 

It is recognised that many of the benefits associated with improvements in the health of waterways 
exist as a ‘bundle’ composed of use and non-use values that are difficult to break down into 
components. 

An overview is provided in each subsection of whether any Melbourne based and Australian studies 
have been identified. Findings of the most relevant studies are then outlined recommendations in 
relation to the use of these studies are provided. 

Literature review findings 

Key qualitative findings 

The key qualitative findings of the literature review for the ecological health of rivers and streams, 
wetlands, and the bays that are relevant to IWCM are presented below. 

Rivers: 

• In addition to recreational values, rivers provide a range of non-market benefits including visual 
amenity, habitat for wildlife and biodiversity, waste assimilation, drainage, nutrient cycling, flood 
control, firefighting, and cultural and heritage values (URS 2006) 
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• There are very few studies relating to  the economic value of small urban waterways – most 
studies focus on large iconic rivers, often in rural settings 

• In a meta-analysis of 16 choice modelling studies, Rolfe and Brouwer (2008) found that WTP per 
km of improvements tended to be lower in larger catchments, and higher when river health is in 
decline 

• People’s willingness to accept compensation (WTA) for a loss in waterway health attributes tends 
to be larger than their WTP for a commensurate gain in the same attribute (URS 2003). This 
suggests that preserving healthy waterways from a given level of degradation provides greater 
benefit than restoring degraded waterways. 

• It is common to witness higher WTP responses for a  waterway when it is assessed individually 
than when it is assessed as part of a group of waterways or other environmental improvements 
(reflecting embedding and framing effects) (van Bueren and Bennett, 2004). This suggests that 
aggregating assessments of WTP for individual waterways may overstate the community’s 
combined WTP. 

• Most environmental attributes (i.e. purely related to ecological health, not amenity, which is not 
necessarily directly correlated with ecological health) will have only small, if any, effects on 
property values. Buyers and sellers would need to be aware of the environmental characteristics, 
and these need to be included in the price of a property. Even where prices are affected by 
environmental attributes, it may be difficult to distinguish values using econometric methods 
because other attributes, many of which are correlated, also influence property prices (NOAA 
Coastal Services Center 2006a). 

Wetlands: 

• Wetlands generate values for both their owners and the broader community. Individual wetland 
owners receive benefits in the form of livestock grazing use, water storage and drainage, and in 
some cases, hunting and tourism. The broader community receives benefits in the form of 
recreational use, biodiversity and habitat, and a range of other environmental and social benefits 
(Bennett and Whitten 2002) 

• Brander et al (2006) investigated 190 valuation studies from around the world that employed a 
range of different techniques. They found that on average woodland wetlands tend to provide 
greater benefits than freshwater marshes 

• Brouwer et al (1999) undertook a meta-analysis study that found that the value of riverine 
wetlands is twice as high as lakes, marshes and swamps 

• In an economic study of people’s WTP to preserve damage to Tilley Swamp and to the Coorong 
wetlands (in South Australia) as a whole,  Bennett et al (1998) found that people’s WTP varied 
with differences in wetland size, and exhibited decreasing returns to scale with size (i.e. WTP per 
hectare decreased as area of wetland preserved increased). Brander et al (2006) and Woodward 
and Wui (2001) found a similar effect. 

Key economic data 

The key economic data extracted from the literature review for the ecological health of rivers and 
streams, wetlands, and the bays that are relevant to this evaluation are presented below. 

An overview is provided in each subsection of whether any Melbourne based and Australian studies 
have been identified. Findings of the most relevant studies are then outlined and recommendations in 
relation to the use of these studies are provided. 
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Rivers and streams 

The literature review revealed some economic data relating to ecological health of rivers and streams 
in Australia; the findings of the most relevant studies are provided below. 

Rolfe and Broewer (2008) undertook a meta-analysis16 of 19 Choice Modelling studies focussed on 
river health across five Australian states and territories (including some of the studies discussed later 
in this section). As stated in the study, “the accuracy of benefit transfer can be further improved by 
pooling data form a number of studies to allow systematic analysis”. Willingness to pay for attributes 
across the studies were converted to a common metric of $ per km of river in good health17, 
expressed as a one-off upfront payment. Key economic data derived from this analysis were as 
follows (all expressed as WTP per household per km of waterway in good health): 

• River health: $2.10 

• Recreation: $6.54 

• Vegetation: $3.51 

• Native Fish $4.75 

• Waterbirds $1.49 

A choice modelling study of the Great Southern Region and Fitzroy Basin waterways (Van Bueren 
and Bennett 2004), produced the following relevant findings: 

• WTP for waterway health of $0.08 per 10km restored per household per year. Analysis suggested 
that this figure is appropriate if applied to a national population (allowing for 67% proportion of 
non-respondents), and may be up to 25 times greater per household if only applied in a regional 
context using Benefit Transfer of $2.00 per 10km restored per household per year).  

- As a present value 18 (to provide a comparison with the other one-off WTP payments 
generally shown here), this equates to $0.11 to $2.72 per household per km restored, 
depending on scaling for regionality – note that this is comparable with the Rolfe and Broewer 
findings discussed earlier ($2.10 per km per household)   

• WTP to prevent species extinction of $0.67 per species per household per year. This figure may 
be twice as large if used in a regional context. 

- As a present value this is $9.11 – $18.21 (A$ 2015) per species per household  

A choice modelling study by Bennett and Morrison (2001) investigated the environmental attributes of 
five “representative rivers” in NSW. The average response rate for the surveys was 38%, and the 
authors suggest that extrapolation of these values to the broader population should therefore not be 
greater than 38% of households. In most cases, values were estimated for ‘in catchment’ and ‘out of 
catchment’ population samples. The ‘within catchment’ values are likely to involve a greater degree of 
use values such as recreation than out of catchment samples.  

The key attribute values for each river are presented in Table 81. 

                                                      

16 Meta-analysis is the statistical analysis of the summary findings of empirical studies 
17 This metric is as described in the study and may seem somewhat confusing given the attributes presented. For each 

attribute, “in good health” may best be interpreted in reference to the attribute rather than the overall river. For 
example, waterbirds “in good health” may refer to a population of waterbirds that would be found on a healthy river 
of similar scale. In addition, the ‘River Health’ attribute is a generalised category that would consist of elements of 
the other attributes, and should not be used in conjunction with them. 

18 Discounted at 6% over 20 years 
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Table 81. Choice modelling study of improvements to NSW rivers (expressed as one-off 
payments) 

River 
Representative 
Group 

Value per 
1 % 
increase 
in length 
of river 
with 
healthy 
native 
veg and 
wetlands 
per HH 

Value per 
unit 
increase 
in the 
number 
of native 
fish 
species 
present 
per HH 

Value per 
unit 
increase 
in the 
number 
of 
waterbird 
and other 
fauna 
species 
per HH 

Value of 
increasing 
water 
quality 
from 
boatable 
to fishable 
across 
river per 
HH 

Value of 
increasing 
water 
quality 
from 
fishable to 
swimmable 
across 
river per 
HH 

Bega 
southern, 
coastal 

$2.32 
(within), 
$2.61 
(outside) 

$7.37 
(within), 
$6.27 
(outside) 

$0.92 
(within), 
$0.87 
(outside) 

$53.16 
(within), 
$30.10 
(outside) 

$50.14 
(within), 
$38.72 
(outside) 

Clarence northern, coastal 

$2.02 
(within), 
$2.61 
(outside) 

$2.02 
(within), 
$2.02 
(outside) 

$1.86 
(within), 
$0.87 
(outside) 

$47.92 
(within), 
$30.10 
(outside) 

$24.73 
(within), 
$38.74 
(outside) 

Murrumbidgee southern, inland 

$1.45 
(within), 
$2.17 
(outside) 

$2.58 
(within), 
$3.81 
(outside) 

$1.59 
(within), 
$1.80 
(outside) 

$53.43 
(within), 
$30.50 
(outside) 

$20.35 
(within), 
$60.68 
(outside) 

Gwydir northern, inland 

$1.49 
(within), 
$2.01 
(outside) 

$2.36 
(within), 
$3.43 
(outside) 

$2.36 
(within), 
$0.87 
(outside) 

$51.31 
(within), 
$29.19 
(outside) 

$60.21 
(within), 
$30.35 
(outside) 

Georges Urban  
$1.51 
(within) 

$2.10 
(within) 

$0.87 
(within) 

$47.92 
(within), 
$30.10 
(outside) 

$24.73 
(within), 
$38.724 
(outside) 

 

Source: Bennett and Morrison (2001) 
 

Being an urban river, the Georges River is probably most relevant to the majority of IWCM 
assessments (where impacts on a major urban river are expected). Georges River is 96km long, so: 

• Improvements in native vegetation represent a benefit of about $1.60 (A$2.30, 2015) per km per 
household 

• Improvements in water quality from boatable to fishable represent a benefit of $0.31 (A$, 2015) 
per km per in-catchment household, and $0.50 (A$0.71, 2015) per km per out of catchment 
household 

• Improvements in water quality from fishable to swimmable represent a benefit of $0.26 (A$0.37, 
2015) per km per in-catchment household, and $0.57 (A$0.71, 2015) per km per out of catchment 
household 

• Each increase in native fish species provides a benefits of $2.10 (A$2.96, 2015) per household 

• Each increase in waterbird or other fauna species provides a benefit of $0.87 (A$1.23, 2015) per 
household. 
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A similar choice modelling study was undertaken in Victoria for improvements in the environmental 
health of the Goulburn, Moorabool, and Gellibrand Rivers (Bennett et al, 2008). It estimated the 
following WTP (as a one-off payment):  

• $5 per % increase in fish species and populations from a pre-settlement baseline  

• $3 per waterbird/other animal species to sustain populations  

• $3-$6 per % increase in length of river with healthy native riparian vegetation, representing 
between approximately $0.80 to $3.00 per km per household.   

Other waterways studies found the following: 

• A choice modelling study of environmental improvements in waterways in Lachlan, Namoi, and 
Hawkesbury-Nepean catchments in NSW (Mazur and Bennett, 2009) found WTP of: 

- $0.83 - $1.29 per km of healthy waterway per household 

- $4.51 - $8.11 per native species protected per household 

• A choice modelling study of improvements in the George Catchment and Bay in north east 
Tasmania (Kragt and Bennet 2009), found the following WTP outcomes:  

- $7 - $12 per household per species of rare animal or plant protected 

- $3.5 - $5 per km of additional riverside vegetation 

• A study examined the link to ‘quality’ natural habitats, as opposed to man-made park-like features 
and property prices in Tuscon, Arizona (Bark et al., 2005). The authors found that homebuyers 
were willing to pay 20 percent more to live near a riparian corridor that is densely vegetated with 
tree species that are reliant on perennial water flows. This represented a $47,000 price premium 
in 2005 dollars. 

Wetlands/waterbodies 

The literature review revealed some economic data relating to ecological health of wetlands, but no 
direct studies associated with the non-market values of wetlands within the Melbourne region. The 
most relevant studies identified include the following: 

• Conservation of 5 NSW wetlands (Streever et al, 1998) assessed   WTP through contingent 
valuation to conserve a wetland in respondents’ local area of $124 per household per year for 5 
years   

• Valuing improvements in wetland quality – Macquarie Marshes NSW (Morrison et al, 1999): this 
Choice Modelling study found WTP of $0.05 per additional km2 ($0.0005 per hectare) of wetland 
preserved per household, or roughly $2,000 per hectare total (2015). 

• WTP to preserve Tilley Swamp and Coorong wetlands (Bennett et al, 1998): WTP to conserve 
Tilley Swamp was found to be $130 per household ($0.8 per hectare per household across 1600 
hectares, 2015) for Tilley Swamp and $200 per household for the entire Coorong (Ramsar listed, 
$0.04 per hectare per household across 4,600 hectares, 2015).  

• A study of wetlands on the Murray River associated with the Barmah Forest (approx. 29,500 
hectares) by Stone (1992) determined a value of approximately $3,000 per hectare ($A3,700 
2015), which equates to roughly $0.0015 per hectare per Victorian household (2015).  

• Brander et al (2006) undertook a meta-analysis study of wetlands and estimated the average 
value of wetlands to be approx. $6,000 (A$) per hectare ($7,400 2015). This would equate to 
approximately $.0037 per hectare per Victorian household  
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Bennet et al (2001) undertook a study of WTP for habitat management in the Upper South East in 
South Australia and found that households within Adelaide were willing to pay $1.41 per 1000 ha of 
wetlands conserved ($0.0015 per hectare per household, 2015), whereas households in the Upper 
South East were willing to pay $0.45 per 1000 ha ($0.0006 per hectare per household, 2015). This 
represented a range of between $400 and $1,000 per hectare for South Australian households. 

Useful findings for this evaluation 

Rivers 

Based on the findings described in the previous sections, the following information provides a 
reasonable basis for recommending an approach where general waterway health improvements on a 
significant waterway can be assessed (expressed as one-off payments in $2015): 

• Meta-analysis of 16 choice modelling studies by Rolfe and Brouwer (2008) found an average 
WTP of $2.10 per km of waterway in good health per household 

• Values provided by van Bueren and Bennett indicate a WTP of between $0.11 to $2.72 (midpoint 
$1.30)  per km of improvement in waterway health per household  

• Based on these, a WTP of $1.00 to $3.00 per Victorian household per km of significant water way 
returned to good health, or prevented from degrading,  appears reasonable 

• These values should be multiplied across a relevant number of households depending on the 
significance of the waterway.   

Where more specific attributes can be assessed for significant waterways, such as fish species or 
water quality attributes, it is recommended that values for the George River and/or Moorabool River 
be considered, as these both exist within an urban setting in large Australian cities and are more likely 
to satisfy benefit transfer requirements. Note that Georges River values (see Table 81) should only be 
applied to 38% of households when aggregating across Victoria to account for non-respondents, and 
18% of households for the Moorabool River. 

Wetlands 

The literature revealed a range of wetland values depending on quality, size, and location. The typical 
range for preservation of wetlands was found to be between $0.0005 and $0.005 per hectare per 
household.  

For a Victorian application, this would equate to between approximately $1,000 and $10,000 per 
hectare of wetland conserved, highlighting the large degree of uncertainty in these estimates. 

 



 
AITHER | report  287 
Environmental Contribution Evaluation 
 

Document history 

Revision: 

Revision no. 02 

Author/s 
Lucas van Raalte, Chris Olszak, Chris Arnott, Shannon Bourke, Louise Barth, 
Jane Branson 

Checked Chris Olszak 

Approved Chris Olszak 
 

Distribution: 

Issue date Thursday 13 August 2015 

Issued to Ian Mooney, DELWP 

Description Final report  
 

Citation: 

Aither (2015) 10-year Evaluation of the Environmental Contribution. A report prepared for the 
Victorian Department of Environment, Land, Water and Planning, August 2015 

For information on this report: 

Please contact:   Chris Olszak 

Mobile:    0425 707 170 

Email:    chris.olszak@aither.com.au 

 



 

© 2015 Aither Pty Ltd. All rights reserved. 

This document has been prepared on the basis of information available to Aither Pty Ltd at the date of 
publication. Aither Pty Ltd makes no warranties, expressed or implied, in relation to any information contained in 
this document. This document does not purport to represent commercial, financial or legal advice, and should not 
be relied upon as such. Aither Pty Ltd does not accept responsibility or liability for any loss, damage, cost or 
expense incurred or arising by reason of any party using or relying on information provided in this document. Any 
party that uses information contained in this document for any purpose does so at its own risk. 

The information contained in this document is confidential and must not be reproduced, distributed, referred to or 
used, in whole or in part, for any purpose without the express written permission of Aither Pty Ltd. 

 


