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Chair’s foreword
Melbourne’s water storage levels are at a record low of 26.5 1 per cent as a
result of significant declines in rainfall and surface runoff into water storages.
There is an urgent need to fundamentally rethink the way our rapidly growing
city sources and uses its water. In this context the Committee’s inquiry into
supplementing Melbourne’s future water supply is timely.
Major augmentation projects underway, including the Victorian Desalination
Plant and North-South pipeline, will boost Melbourne’s water supply and
address the problem of consumption outstripping supply in the short term.
However, by 2036 Melbourne’s water supplies will require further augmentation.
There is a pressing need for medium to long term water planning, to diversify
Melbourne’s water supplies and reduce our heavy reliance on rainfall. The
Committee has made 48 recommendations to the Victorian Government that it
believes will contribute to the management of Melbourne’s future water supply.
The Committee has recommended that simple low cost water efficient fixtures
become mandatory for existing houses and non-residential properties at the
point of sale or lease. The Committee has also recommended that the Victorian
Government establish an environmental sustainability assessment and rating
system which includes water efficiency. The system should be applied to all
new, altered and existing housing types and non-residential buildings at the
point of occupation, sale or lease.
Changes to the Victorian planning provisions and building regulations have
been recommended by the Committee to promote the harvesting of stormwater
at industrial, commercial and urban infill site developments in Melbourne.
The Committee has recommended that the Victorian Government set and
enforce new recycling and reuse targets – 50 per cent by 2012 and 70 per cent
by 2015. The Committee believes that the government should mandate dual
pipe systems or other water saving measures in new residential and industrial
developments. The installation of dual pipe systems in existing residential and
non-residential areas located in close proximity to wastewater treatment plants
is encouraged.
Of concern to the Committee was the large number of bore construction
licenses issued and the lack of data available on Melbourne’s groundwater
resources. Accordingly, it has recommended that a moratorium be placed on
the issue of all new bore construction and groundwater extraction licenses in
Greater Melbourne. The Committee also recommended that a groundwater
management strategy be developed for Victoria, including Melbourne, as a
matter of urgency.
I would like to extend my warm thanks to the individuals and organisations who
shared their expertise with the Committee through written submissions,
evidence provided at public hearings, briefings and on site visits both locally

1

as at 26 May 2009.
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and interstate. The Committee also received valuable insights into urban water
management from experts in the United States, Spain and Singapore.
Thanks also goes to my colleagues for their contribution to the Inquiry – Mr
Craig Ingram, MP (Deputy Chair); Ms Joanne Duncan, MP; Mrs Christine Fyffe,
MP; Ms Tammy Lobato, MP; Mrs Donna Petrovich, MLC; Mr Peter Walsh, MP;
and Mr Matthew Viney, MLC. I would like to thank the Secretariat staff for their
hard work on the Inquiry and Associate Professor Tim Fletcher for his expert
advice.
Hon John Pandazopoulos, MP
Chair
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Executive summary
Chapter 1 - Introduction

Melbourne’s water supply is heavily reliant on rainfall and a system of river and
reservoirs that provide over eighty per cent of the city’s water. Recycled water
(14 per cent), groundwater (2 per cent) and stormwater and rainwater (0.2 per
cent) account for the remaining supply. Melbourne’s water supply has also been
described as a ‘once through system’ with water from dams used once and then
disposed of. However, supply is currently at a record low and there is an urgent
need for a fundamental rethink as to how the city sources and uses this
resource.
Changes in rainfall and runoff patterns, climate change and population growth
continue to place pressure on Melbourne’s rainfall dependent water supply.
Projected demand has indicated that by 2055 Melbourne could have an annual
potential supply shortfall of 210 billion litres (gigalitres) under a medium climate
change scenario, but under a high climate change scenario the shortfall in
supply could be up to 302 gigalitres.
The Committee received the terms of reference for the Inquiry into Melbourne’s
Future Water Supply in September 2007. The Committee investigated the
relative merits of supplementing Melbourne’s water supply through water use
efficiency and conservation, harvesting stormwater, reusing treated wastewater,
groundwater supplies, small locally based desalination plants and other
potential sources.
A number of key issues were raised by witnesses to the Inquiry. Evidence to the
Committee highlighted the benefits of establishing an environmental
sustainability assessment and rating system, including water efficiency
performance standards, for all houses and non-residential buildings in Victoria.
Changes to the planning provisions and building regulations, to increase
stormwater harvesting across Melbourne, were also recommended by
stakeholders.
The Victorian Government has met its water recycling target of 20 per cent of
total sewage inflows to Melbourne’s two largest treatment plants by 2010.
Witnesses advised this target should be increased. The Committee
recommends that this target is changed to 50 per cent by 2012 and 70 per cent
by 2015. The Committee was also advised of the potential of indirect potable
reuse as an option for supplementing Melbourne’s water supply. The need to
better protect Melbourne’s groundwater systems, given there are significant
gaps in baseline information, was also emphasised in submissions to the
inquiry.
Chapter 2: Framework for managing Melbourne’s water supply
Several key policies and plans provide the framework for managing
Melbourne’s water supply. In 2004 the Victorian Government released the Our

xix

Inquiry into Melbourne’s Future Water Supply

Water Our Future Together white paper which established the government’s
water policy framework and management directions.
The most recent water plan for Victoria was released in 2007 as a response to
the lowest ever inflows into Melbourne’s catchments and the Murray and
Goulburn Rivers in 2006, together with prolonged drought and the threat of
climate change. It outlines several projects designed to augment Melbourne’s
water supply including a large scale desalination plant, an upgrade of Northern
Victoria's irrigation infrastructure (the Food Bowl Modernisation Project), an
expansion of the state’s water grid (including the Sugarloaf Interconnector, also
known as the North-South Pipeline) and an upgrade of the Eastern Treatment
Plant, to make greater use of recycled water. Water conservation programs
remain a priority under the plan.
In addition to the Victorian water plans, a number of regional and Melbourne
based strategies have also been developed including the Central Region
Sustainable Water Strategy, 2006, Water Supply-Demand Strategy for
Melbourne 2006-2055 (2006) and water authority water plans (every five years).
The institutional arrangements for water governance in Melbourne and the
funding arrangements for water supply programs are also discussed.
Chapter 3: Water use efficiency and conservation
In recent years, Melbourne’s water users have made substantial progress in
water use efficiency and conservation. Average daily water consumption has
reduced from 423 litres (1990s average) per person to 269 litres in 2007-08.
However, there is still scope for further reductions in demand and increased use
of alternative water sources. A key challenge for water managers will be to
maintain or improve on current conservation efforts once the planned major
water supply augmentation projects are completed and water restrictions are
eased. The Committee recommends that a more ambitious water conservation
and efficiency target should be set as part of the Central Region Sustainable
Water Strategy (CRSWS). The Committee also recommends that as part of its
water augmentation program, the Victorian Government should continue to
promote water conservation to avoid the large increases in household water
consumption that have traditionally accompanied the delivery of ‘new’ supplies
of water.
Water restrictions were generally supported as a short term response to water
supply shortages in submissions to the Inquiry. Some stakeholders supported
permanent restrictions or applying restrictions earlier in response to low storage
levels, while others warned against maintaining restrictions over a long period
and called for wider exemptions. The Committee recommends that the Victorian
Auditor-General conduct a performance audit of the present water restrictions
regime and that the Victorian Uniform Drought Water Restriction Guidelines be
revised. The Committee recommends that the Victorian Government deliver the
environmental flows contained in the CRSWS’s Environmental Water Resource
commitments, as a matter of priority. The Committee also recommends that the
Permanent Water Savings Rules be strengthened to reflect community attitudes
regarding the wasteful water use.
xx
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Water offset arrangements allow water users the opportunity to be granted an
exemption from water restrictions in exchange for funding or purchasing water
savings made by a third party. The Committee supports water offset
arrangements for small to medium non-residential water users within the same
water supply region.
Various behavioural change programs aimed at water conservation and
efficiency have been implemented in Victoria. Based on the Queensland Water
Commission’s Target 140 Campaign, the Target 155 Campaign was launched
to encourage the voluntary reduction of household water use to an average
daily consumption of less than 155 litres per person. The Committee has
recommended that the individual daily water consumption targets be linked to
water restriction levels as is the case in South East Queensland.
Water efficient buildings reduce overall potable water demand by increasing the
efficiency of consumption and substituting potable water with alternative
sources. The Committee recommends that simple, low cost water efficient
fixtures such as showerheads and dual-flush toilets become mandatory for
existing houses and non-residential buildings at the point of occupation, sale or
lease. The Committee also recommends the introduction of an environmental
sustainability assessment and rating system, including water efficiency, be
applied to all new, altered and existing housing types and non-residential
buildings at the point of occupation, sale or lease.
The Water Smart Gardens and Homes Rebate Scheme allows Victorian
residents to claim rebates on a wide range of garden and household water
saving products. The Committee received evidence on the extent to which the
government funds the rebate scheme, the size of the rebate, the variety of
eligible products and the eligibility criteria. The Committee recommends that the
scheme include a wider range of products, for example front loading washing
machines and be extended to include non-residential water users.
Business, industry and community institutions consume around 30 per cent of
Melbourne’s water, however, behavioural change programs and financial
incentives are primarily focused on residential water users. While water
restrictions apply to all water users, the unique water uses of some businesses
and industry are not specifically targeted. The Committee found that the
government has appropriately targeted the biggest non-residential water users
with a range of water conservation and efficiency initiatives. The Committee
recommends that the Victorian Government and water authorities develop a
strategy to encourage water conservation and efficiency in the non-residential
sector, especially for small to medium size water users.
Water pricing is structured whereby a fixed component is charged for the
provision of water and sewerage services and a variable component is charged
based on the volume of water used and sewage discharged. A number of
submissions supporting the forthcoming water price increases were received.
The Committee recommends that the pricing structure for water should move
towards a higher proportion of the bill allocated to consumption and a lower
reliance on fixed charges to promote efficient water use and conservation. The
Committee believes that rising block tariffs send an appropriate water
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conservation message to consumers but also raise some equity and efficiency
issues.
Chapter 4: Stormwater and rainwater – harvesting, storage and use
Stormwater in Melbourne is currently managed as a drainage problem rather
than as an alternative water supply. An estimated 400–550 gigalitres of
stormwater runs off Melbourne’s urban catchment annually. Significant potential
exists to harvest stormwater for a wide range of purposes depending on its
quality or level of treatment. Less than 0.25 per cent of the resource is currently
used. It has been estimated that stormwater harvesting in new inner city
developments can reduce demand for potable water by 35 per cent.
Harvesting stormwater from the existing drainage system is possible at various
scales and for centralised and decentralised uses. Some decentralised
stormwater capture and reuse projects have been established in Melbourne,
however, larger centralised stormwater reuse systems have not been
implemented.
The roles, responsibilities and legal requirements of different parties associated
with stormwater management are unclear. A Statewide Urban Stormwater
Strategy, clarifying stormwater property rights and promoting the use of
stormwater, was due for completion in 2007, however the strategy has not been
completed. The Committee recommends that the strategy be completed as a
matter of urgency and include detailed recommendations on allocation rules.
The main barrier to the wider uptake of stormwater harvesting in Melbourne is
not predominantly technical. The cost and planning and policy environment
from the local, state and federal settings are key barriers. The Committee
recommends that amendments be made to current planning provisions and
building regulations to promote stormwater harvesting in Melbourne.
An estimated one gigalitre of water is captured in rainwater tanks annually in
Melbourne. This volume is expected to increase as the impact of the drought
continues, water restrictions continue and as awareness of water scarcity
grows. Rainwater tanks are an important component of a diversified and
resilient water supply portfolio. Due to the extended timeframe required for
widespread adoption of tanks across Melbourne, the Victorian Government
should continue to provide policies, regulation and incentives to further
encourage the installation and use of rainwater tanks following the planned
major water supply augmentations. The Committee notes that the widespread
use of rainwater tanks will also assist in delaying further major future
augmentations and reduce stormwater runoff.
Chapter 5: The reuse of treated wastewater
Approximately 62 gigalitres or 23 per cent of recycled water was reclaimed from
Melbourne’s two sewage treatment plants in Melbourne in 2007-08. The water
was used directly at the plants for process systems or by external customers for
irrigating agricultural areas or sporting grounds. An upgrade of the Eastern
Treatment Plant is expected to yield an additional 110-130 gigalitres of Class A
xxii
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water from 2012. The Committee concluded that there is considerable potential
to increase the volume of water recycled at Melbourne’s sewage treatment
plants. It has recommended that the Victorian Government set enforceable
water recycling and reuse targets - 50 per cent by 2012 and 70 per cent by
2015 – thereby reducing the demand for potable water.
According to the CSIRO, the only water recycling option which allows
centralised control and oversight and which can provide a major boost to water
supply volumes in the short term is indirect potable reuse (IPR). The Committee
investigated both Australian and overseas IPR systems. The Committee also
found that some critics are concerned about the impact of IPR on public health
but these concerns have not been substantiated. It concludes that IPR is a
proven technology that has been available for a number of years and no
significant public health issues have arisen from IPR projects. The Committee
notes that IPR is not needed in the immediate future to augment Melbourne’s
water supplies.
The Committee also examined dual pipe systems and sewer mining. It
recommended that the government mandate dual pipe systems, or other water
saving measures, in new residential and industrial developments.
Chapter 6: Groundwater
Due to an extended drought and climate change and the declining level of
surface water, groundwater resources have become more widely explored as a
water supply option. However, the suitability of groundwater is determined by
the quality, the quantity and available yield of the groundwater source, with salt
levels a major constraint in parts of Melbourne.
There has been a large increase in bore construction licenses on-issue in
Melbourne in recent years despite water levels in groundwater systems having
fallen across the state. The use of groundwater for stock and domestic
purposes is not metered in Melbourne and is not subject to water restrictions.
The Committee is concerned that groundwater, a resource under pressure, is
being managed in the absence of scientific baseline information. The
Committee also has concerns regarding the sustainable extraction of
groundwater in Greater Melbourne and the management of groundwater as part
of an interconnected water system. The Committee recommends that a
groundwater management strategy should be developed for Victoria and
Greater Melbourne. The strategy could address gaps in information,
infrastructure issues, the adequacy of licensing and metering arrangements,
sustainable extraction issues, groundwater and surface water interactions, and
the protection and management of groundwater dependent ecosystems.
The Committee also recommends that a moratorium be placed on the issue of
all new bore construction and groundwater extraction licenses in Greater
Melbourne.
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Chapter 7: Desalination
The Committee investigated the merits of supplementing Melbourne’s water
supply with water from small locally based desalination plants. The Committee
defined a small desalination plant as one that produces between 110 and 180
megalitres of water annually. It concluded that there is a limited role for small
locally based desalination plants in Melbourne. The CSIRO advised that the
disposal of the brine effluent in Port Phillip Bay, a by product of the desalination
process, was the main constraint. Other limitations include the quality of the
source water and environmental and social values of Port Phillip Bay and
Western Port Bay.
The Committee noted that Melbourne requires augmentation to its water supply
in the immediate future and that a large desalination plant (150 gigalitres per
annum) will form an important part of a more diversified portfolio of water
sources. However, the Committee believes that the desalinated water produced
should not displace water savings through demand management or the
development of other water sources such as stormwater and recycled water in
Melbourne.
The operation of desalination plants in other Australian and international
jurisdictions, to augment urban water supply, is also discussed.
Chapter 8: Other optional water sources
The Committee received evidence both in support of and against the
construction of new dams to supplement Melbourne’s water supply. The
Committee concluded that given the current climate change predictions and that
most of the city’s water supply is rainfall dependent, there is an urgent need to
diversify supply rather than invest in the construction of new dams.
Furthermore, there are environmental impacts of constructing a dam that
cannot be managed such as loss of productive land, loss of habitat and
sediment transport.
The second issue considered in this chapter relates to the impact of timber
harvesting and bushfires on water yield and water quality in catchments. The
Committee recommended that in order to quantify the effects of thinning and
prescribed burning (in appropriate areas) in Melbourne’s water catchments, the
Victoria Government initiate a detailed investigation and trial.
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Chapter 3: Water use efficiency and conservation

3.1

Water conservation and efficiency be maintained as the top priority
in water management. Page 60

3.2

Current water conservation and efficiency funding, programs and
initiatives such as behavioural change programs, water pricing,
incentives and regulation be expanded. Page 60

3.3

Having met the water conservation and efficiency targets in the
Central Region Sustainable Water Strategy, the Victorian
Government develop more ambitious targets to demonstrate its
ongoing commitment to water conservation and efficiency and
continuous improvement. Page 60

3.4

The Victorian Government and water authorities develop a detailed
strategy (including funding commitments for specific programs and
initiatives) for the continuation of water conservation and efficiency
efforts to counter the possible increase in water use following major
supply augmentations. Page 60

3.5

As part of its water augmentation program, the Victorian
Government continue to promote water conservation to avoid the
historically large increases in household water consumption that
have accompanied the delivery of ‘new’ supplies of water. Page 60

3.6

The Victorian Auditor-General conduct a performance audit of the
present water restrictions regime including: its effectiveness in
reducing water consumption, the equity of its application and the
conditions for exemptions. Page 74

3.7

The Victorian Government revise the Victorian Uniform Drought
Water Restriction Guidelines to:
a) ensure greater equity in the application of water restrictions;
and
b) include appropriate restrictions targeting discretionary water
use in the non-residential sector. Page 74

3.8

The Victorian Government deliver the environmental flows contained
in the Central Region Sustainable Water Strategy’s Environmental
Water Resource commitments as a matter of priority. Page 74

3.9

The Permanent Water Savings Rules be strengthened to reflect
community attitudes regarding wasteful water use. Page 74
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3.10 The Victorian Government consider the wider use of water offset
arrangements to promote investment in long term water savings.
Page 74
3.11 The effectiveness and extent of water conservation behavioural
change campaigns over the last decade be evaluated. Page 79
3.12 Individual daily water consumption targets be linked to each water
restriction level, as is the case in south east Queensland. Page 79
3.13 The Water Smart Gardens and Homes Rebate Scheme be extended
to all products with a Water Efficient Labelling and Standards star
rating of four or higher. Page 90
3.14 Simple, low cost water efficient fixtures (e.g. showerheads, flow
restrictors, dual-flush toilets) become mandatory for existing houses
and non-residential properties at the point of sale or lease. Page 91
3.15 The Victorian Government establish an environmental sustainability
assessment and rating system which includes water efficiency. The
system should be applied to all new, altered and existing housing
types and non-residential buildings at the point of occupation, sale
or lease. Page 91
3.16 The Victorian Government investigate ways in which the costs of
performance based standards for environmental sustainability,
including water efficiency, can be offset for ‘affordable housing’.
Page 91
3.17 The Victorian Government monitor and facilitate the development of
new water efficient technologies and where practicable facilitate
research and development and implement pilot or demonstration
projects that support the development process. Page 91
3.18 The Water Smart Gardens and Homes Rebate Scheme be extended to
include a greater range of water efficient and water conservation
products, for example front loading washing machines. Page 98
3.19 The rebate paid under the Water Smart Gardens and Homes Rebate
Scheme be directly linked to a product’s water efficiency or potential
water savings. Page 98
3.20 The Victorian Government monitor the ongoing effectiveness of the
Showerhead Exchange Program and consider moving to a more
proactive (e.g. offering free door-to-door retrofits) or mandatory roll
out of the program. Page 98
3.21 The Victorian Government mandate the use of pool covers for all
outdoor domestic pools. Page 98
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3.22 The Victorian Government consider alternative financial incentive
models, such as green loans, to further encourage water
conservation and efficiency. Page 98
3.23 The Victorian Government and water authorities develop a strategy
to encourage water conservation and efficiency in the nonresidential sector, especially for small to medium sized water users.
Page 101
3.24 The Victorian Government extend the eligibility of the Smart Gardens
and Homes Rebate Scheme to non-residential water users. Page 102
3.25 The Essential Services Commission and water retailers agree to
responsibly increase water consumption charges to reflect the full
environmental, social and economic costs of water. Page 112
3.26 The Victorian Government ensure an adequate safety net and water
conservation assistance for:
a) low income households to help manage the forthcoming water
price increases; and
b) larger households who have made reasonable water
conservation efforts yet consistently face water charges at the
highest tariff. Page 112
3.27 The pricing structure for water moves towards a higher proportion of
the bill allocated to consumption and a lower reliance on fixed
charges. Page 112
3.28 Melbourne’s water authorities continue to invest in leak detection
and management to improve the efficiency of the water delivery
system and minimise water loss. Page 116
Chapter 4: Stormwater and rainwater – harvesting, storage and use

4.1

The Statewide Urban Stormwater Strategy be completed as a matter
of urgency and include detailed recommendations on allocation
rules. Page 125

4.2

The Victorian Government and Melbourne Water reassess the
options considered in the Sinclair Knight Merz study into stormwater
harvesting with the changed criteria that the harvested water be
used for non-potable purposes and the annual yield requirements in
the assessment be significantly reduced. Page 134

4.3 The residential subdivision requirements for stormwater management
as contained in Clause 56.07 of the Victorian planning provisions be
extended to cover other areas of development including industrial,
commercial and public domain, such as roads. Page 147
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4.4

Water sensitive urban design provisions be included in the Victorian
building regulations to cover infill developments and modifications
that are not captured by the Victorian planning provisions. Page 148

4.5

Targets for stormwater harvesting be introduced to Clause 56.07 of
the residential subdivisions component of the Victorian planning
provisions. Stormwater harvesting targets also be established for
industrial, commercial and urban infill site developments in
Melbourne. Page 148

Chapter 5: The reuse of treated wastewater

5.1

The Victorian Government set enforceable water recycling and reuse
targets. The primary focus should be to replace the demand for
current potable water use. Page 173

5.2

The Victorian Government establish new recycling and reuse targets
- 50 per cent by 2012 and 70 per cent by 2015. An increased target
would reduce demand for potable water, minimise discharges to
receiving bodies and promote the importance and value of water
conservation and efficiency. Page 174

5.3

The Victorian Government move toward the prohibition
wastewater discharge into waterways and the ocean. Page 177

5.4

The Victorian Government commit to finding a use for all treated
wastewater. Page 177

5.5

The Victorian Government mandate dual pipe systems, or other
water saving measures in new residential and industrial
developments. Page 199

5.6

The Victorian Government, where practicable, should encourage the
installation of dual pipe systems in existing residential and nonresidential areas which are located in close proximity to wastewater
treatment plants. Page 199

5.7

The metropolitan water retailers and Melbourne Water finalise
guidelines to facilitate sewer mining projects. Page 205

5.8

The Victorian Government should continue to promote the
development of sewer mining projects as a decentralised wastewater
treatment option suitable for a variety of uses and locations. Page
205

of

Chapter 6: Groundwater

6.1 A moratorium should be placed on the issue of all new bore
construction and groundwater extraction licenses in aquifers
covered by Greater Melbourne. Page 230
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6.2

A groundwater management strategy, which builds on the actions
stated in the Central Region Sustainable Water Strategy relating to
groundwater, should be developed for Victoria and Greater
Melbourne as a matter of urgency. Page 235

6.3

The Victorian Government initiate further targeted investigations of
suitable sites for aquifer storage and recovery, and if possible,
establish further demonstration and trial projects. Page 239

Chapter 7: Desalination

7.1

The contract for the Wonthaggi desalination plant be designed to
allow the volume of water the plant supplies to be varied, so as not
to provide disincentives for water conservation and the development
of other water supplies – including stormwater and recycling – for
Melbourne. Page 271

7.2

The moratorium proposed in Recommendation 6.1 also apply to the
construction and operation of groundwater desalination systems.
Page 272

Chapter 8: Other optional water sources

8.1

No additional dams be constructed to supplement Melbourne’s water
supply. Page 286

8.2: In order to quantify the effects of thinning and prescribed burning (in
appropriate areas) in Melbourne’s water catchments, the Victorian
Government initiate a detailed investigation and trial. Page 292
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Definitions and acronyms
Definitions
Activated sludge process: This process involves using naturally occurring microorganisms to feed on the organic material in the sewage. Activated sludge is a rich
mixture of bacteria and minerals. The process is used in sewage treatment plants
to break down organic matter and nitrogen compounds.
Aeration: Adding oxygen (usually in air) by mixing air into sewage processes or
water bodies by mechanical aerators or blowing air through diffusers to ensure
that aerobic processes are maintained.
Ammonia: A chemical compound made up of carbon and hydrogen that can be
toxic and also contribute to the nutrient enrichment of waters.
Aquifer: A layer of underground sediments which holds water and allows water to
flow through it.
Base flows: The component of streamflow supplied by groundwater discharge.
Bio-solids: Stabilised organic solids derived from sewage treatment processes that
can be used safely for nutrient, soil conditioning, energy or other value.
Blackwater: Household sewage.
Catchment: Area of land drained by a creek or river system, or a place set aside
for collecting water which runs off the surface of the land. Catchments provide the
source of water for dams and reservoirs in which drinking water is collected.
Catchment Management Authorities: Responsible for the health of Victoria’s rivers
and water storages through the management of the catchments which feed and
replenish these water sources.
Catchment thinning: A practice of selective removal of trees in catchment with the
intention on increasing catchment yield.
Centralised system: Large scale systems administered by a central authority, e.g.
the Victorian Government or Melbourne Water.
Confined aquifer: contains groundwater under pressure
Decentralised system: Domestic or precinct scale systems that are not connected
to or dependent upon centralised systems.
Desalination: The removal of salt from water sources.
Discretionary water use: Outdoor water use such as watering of parks and
gardens, car washing and pool filling, not considered essential to human health.
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Drinking water: Includes water used for cooking, showering and washing dishes,
i.e. water that comes in direct human contact and/or may be ingested.
Dual/purple pipe system: Separate from the potable water system, dual/purple
pipe systems are used to supply recycled water for uses such as garden watering
and toilet flushing.
Effluent: Treated sewage that flows out of a sewage treatment plant.
Environmental flow: The minimum designated flow in a waterway needed to satisfy
specified ecological requirements. Water released from a reservoir to maintain
water levels downstream.
Environmental Water Reserve: The share of water resources set aside to maintain
the environmental values of a water system and other water services which are
dependent on the environmental condition of the system.
Escherichia coli (E. coli): A bacteria/bacterium found in the stomachs of mammals,
for example humans, and used as an indicator of recent faecal contamination.
Evapotranspiraton: The transfer of water, as water vapour, to the atmosphere from
both vegetated and unvegetated land surfaces.
Fit for purpose: Water which requires no further treatment for intended use.
Fixed usage charges (as opposed to variable charges): Water charges that are
charged independently from metered consumption.
Greenfield residential developments: New urban development areas.
Greenhouse gases: Vapours, including water, in the lower atmosphere, which
reflect solar radiation back to earth.
Greywater: Sewage from the kitchen, laundry and bathroom (but not the toilet). It
usually contains soap, detergents and fats.
Groundwater: Water collecting below ground level in an aquifer or water table.
Groundwater Management Areas: A single aquifer or group of interrelated aquifers
and are geographical areas from which water is extracted, and groundwater
development has already occurred or has the potential to occur.
Indirect potable reuse: Highly treated recycled water, often referred to as purified
recycled water that is fed into an aquifer, dam or river source of an urban water
supply system where natural processes provide an additional environmental and
time buffer.
Nutrients: Substances such as nitrogen and phosphorus in various forms required
for the growth of plants. Excess concentrations of nutrients can be harmful in
rivers, creeks and bays.
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Offsets: Arrangements which allow water users to be granted an exemption from
water restrictions in exchange for funding or purchasing water savings made by a
third party.
Outfall: The site of discharge of a liquid from a pipe. Applied particularly to the
point at which a sewer discharges to a treatment works or receiving water body.
Potable: Suitable for drinking.
Protected catchment: Protected catchments have no farms, houses or factories,
so they provide water free of pollutants that these and other human activities
produce.
Recharge: Restore with new supply.
Reclaimed water: Water recovered from sources that are considered to be waste
or unwanted supplies.
Recycled water: Water derived from sewerage systems, or industry processes,
that is treated to a standard that is appropriate for its intended use.
Reticulation: The network of pipelines used to take water into areas of
consumption.
Riparian: Vegetated corridor along streams and rivers.
Rising block tariffs: Pricing structure where a higher price per kilolitre applies
above a specified level, or levels, of consumption. In theory, the rising block
structure creates an incentive for water conservation because the more water
used, the more expensive the water becomes.
Runoff: Rain or water which flows from a catchment into streams, lakes, rivers or
reservoirs.
Salinity: The total amount of water-soluble salts present in the soil or water.
Sewage: The waterborne wastes of a community.
Sewer mining: Process of drawing wastewater directly from a sewer main.
Sewerage: The system of pipes, pumps and treatment plants to manage sewage.
Spills: An uncontrolled release of water into river systems.
Step change: Represents a sudden change in climate.
Stormwater: Rainfall that runs off roofs, roads and other surfaces where it flows
into gutters, streams, rivers and creeks or is harvested.
Stream: Body of water flowing in bed, river or brook.
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Supply augmentation: an increase in the supply.
Trade waste: Industrial and commercial liquid waste discharged to the sewerage
system.
Treated water: Water that has undergone chemical or biological processes to
remove contaminants and pollutants.
Unconfined aquifer: an aquifer open to receive water from the surface and its
water table surface fluctuates, depending on the recharge/discharge rate
Unincorporated areas: Areas in which groundwater development is limited by
information about availability of the resource.
Unregulated system: A river system where no major dams or weir structures have
been built to assist in the supply, or extraction, of water.
Urban Runoff: Water deposited by storms or from other sources that passes
through stormwater drains or is harvested. Urban runoff may contain substantial
level of pollutants, such as solid wastes, petroleum-based compounds, heavy
metals, nutrients, pathogens, sediment, organic chemicals, and pesticides,
insecticides and other lawn care and cleaning materials.
Variable usage charges (as opposed to fixed charges): Water charges based on
metered water consumption.
Wastewater: Water that, following capture or use by the community, does not
currently have a form of beneficial recycling. Includes, greywater, sewage and
stormwater.
Water authorities: Authorities charged with supplying water to towns and cities
across Victoria, for urban, industrial and commercial use. They administer the
diversion of water from waterways and the extraction of groundwater.
Water rights: A legal right to water held by irrigators in an irrigation district.
Water supply protection areas: An area declared under Section 27 of the Water
Act 1989 to protect the area’s groundwater or surface water resources through the
development of a management plan which aims for equitable management and
long term sustainability.
Waterway: Rivers, creeks, streams, watercourses and natural channels where
water regularly flows, whether or not the flow is continuous.
Wetlands: Low-lying areas of land intermittently or permanently covered with
either fresh or salt water. Wetlands occur naturally and can be constructed.
Yield: The quantity of water that a catchment or aquifer produces.
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Acronyms
ABS

Australian Bureau of Statistics

ASR

Aquifer Storage and Recovery

ASTR

Aquifer Storage Transfer and Recovery

BASIX

Building Sustainability Index

BOD

Biochemical Oxygen Demand

CDPH

Californian Department of Public Health

CH2

Council House 2, City of Melbourne

CMA

Catchment Management Authority

CO2

Carbon Dioxide

COAG

Council of Australian Governments

CPRS

Carbon Pollution Reduction Scheme

CRSWS

Central Region Sustainable Water Strategy

CSIRO

Commonwealth Science and Industrial Research Organisation

CWW

City West Water

DSE

Department of Sustainability and Environment

DTF

Department of Treasury and Finance

ENRC

Environment and Natural Resources Committee

EPA

Environment Protection Authority

ERD

Energy Recovery Device

EREP

Environmental and Resource Efficiency Plan

ESC

Essential Services Commission

ETP

Eastern Treatment Plant

EWOV

Energy and Water Ombudsman Victoria

GL

Gigalitre (billion litres)

GLiB

Groundwater and Licensing Branch

GMU

Groundwater Management Unit

xxxv

Inquiry into Melbourne’s Future Water Supply

GWR

Groundwater Replenishment

HIA

Housing Industry Association

IPR

Indirect Potable Reuse

ISD

In-Situ Desalination

ITC

Canary Islands Institute of Technology

KL

Kilolitre (thousand litres)

kWh

Kilowatt Hour

MF

Microfiltration

ML

Megalitre (million litres)

MW

Megawatt

MWC

Melbourne Water Corporation

MWDOC

Municipal Water District of Orange County

NWC

National Water Commission

OCWD

Orange County Water District

PCV

Permissible Consumptive Volume

PPP

Private Public Partnership

PRW

Purified Recycled Water

PWSR

Permanent Water Savings Rules

QWC

Queensland Water Commission

RO

Reverse Osmosis

SEW

South East Water

SKM

Sinclair Knight Merz

SMURRF Santa Monica Urban Run-off Recycling Facility
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SOBN

State Observation Bore Network

TDS

Total Dissolved Solids

UA

Unincorporated Area

UOSA

Upper Occoquan Service Authority

UV

Ultra-violet

Definitions and acronyms

VAFI

Victorian Association of Forest Industries

VCEC

Victorian Competition and Efficiency Commission

VFF

Victorian Farmers Federation

VWT

Victorian Water Trust

WaterMAP Water Management Action Plan
WBMWD

Western Basin Municipal Water District

WCRWP

Western Corridor Recycled Water Project

WELS

Water Efficient Labelling Standards

WIRO

Water Industry Regulatory Order

WSPA

Water Supply Protection Area

WSUD

Water Sensitive Urban Design

WTP

Western Treatment Plant

YVW

Yarra Valley Water

Many of these definitions and acronyms have been taken from the Department of
Sustainability and Environment and Melbourne Water.

xxxvii

Chapter

1

Introduction
Background to the Inquiry
On 19 September 2007, the Environment and Natural Resources Committee
(ENRC) received a reference under section 33 of the Parliamentary
Committees Act 2003 on the relative merits of supplementing Melbourne’s
water supply. 2 The terms of reference state that the Committee is to:
….. inquire, consider and report no later than 31 December 2008 on the relative merits of
supplementing Melbourne’s water supply by some or all of the following means:
1.

further water savings that can be achieved by increased conservation and
efficiency efforts;

2.

the collection of stormwater;

3.

the reuse of treated wastewater;

4.

the use of groundwater;

5.

small locally based desalination plants; and

6.

any other optional water source which appears to the Committee to be
appropriate.

On 9 October 2008 the Legislative Council resolved that the reporting date for
the Environment and Natural Resources Committee's Inquiry into Melbourne’s
Future Water Supply be amended to 30 April 2009. 3
Melbourne’s water catchments have traditionally supplied the city with reliable,
clean and relatively cheap water. But Melbourne’s water supply system is also
a centralised one – with a heavy reliance on rainfall and a system of rivers and
reservoirs to provide over 80 per cent of the city’s water. This dependence on
surface water sources makes the system vulnerable to changes in water
availability. It has been described as a ‘once-through system’ – with water
taken from a dam, used once and then disposed of. However the convergence
of a number of significant and unprecedented pressures on Melbourne’s water
supply system has created an urgent need for a fundamental rethink as to how
the city uses and sources water.

2

Victorian Legislative Council, Parliamentary Debates (Hansard), Book 13, 19 September 2007, p. 2792

3

Victorian Legislative Council, Parliamentary Debates (Hansard), Book 13, 9 October 2008, p. 4049
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The main challenges for water planners are interconnected and include
changes in rainfall and runoff, drought, climate change, population growth and
the need to protect river health. Watermark Australia advised the Committee
that:
… we think we have a state of emergency on our hands. We could be looking at dry weather
for decades … We do not think the current approaches [to water management] appreciate
how extreme a situation, particularly in Victoria, we are going to be facing. 4

Similarly Professor John Langford, Director of Uniwater stated at a public
hearing that:
The CSIRO’s forecasts for the highest climate change said our [water supply system] would
survive until about 2016. In reality it needs augmentation right away. What is happening, this
step [change in supply] is more severe than anything the experts or any of us predicted. 5

The combination of rainfall deficiencies over the last decade and high
temperatures have resulted in decreased runoff in Melbourne’s water
catchments and declining storage levels. Melbourne’s water storages, close to
full in October 1996, are currently at 26.5 6 per cent capacity - a record low. The
complex task of planning for Melbourne’s water supply is further compounded
by uncertainties in the forecasting of future inflows, as indicated by water
experts above.
Melbourne’s population is also growing rapidly, extending into peri-urban areas
and leading to a requirement for more water for consumption. Australian
Bureau of Statistics projections estimate that Melbourne’s population will range
between 6.1 million and 8 million people by 2056 – a significant increase from
3.8 million people in June 2007. Both projections outstrip the estimates
contained in the Water Supply-Demand Strategy for Melbourne 2006-2055
which anticipates 4.7 million people living in metropolitan Melbourne by 2055. 7
Melbourne’s water supply system is dependent on a number of rivers, most
notably the Thomson and the Yarra. However the Committee also recognises
that managing Melbourne’s water supply extends beyond ensuring the security
of water for human consumption. As Dr Ian McPhail, Commissioner for
Environmental Sustainability explained:
The historic priorities for water resources management were allied with a drive for
development, to provide reliable sources of water for consumption and protection from
disease and flooding. Today, however, many rivers and wetlands are degraded … The focus

4

W. Chamley, Senior Project Officer, Watermark Australia, Transcript of evidence, Melbourne, 10
November 2008, p. 3.
5
J. Langford, Director, Uniwater, Department of Civil and Environmental Engineering, The University of
Melbourne, Transcript of evidence, Melbourne, 27 October 2008, p. 3.
6
As at 26 May 2009
7
WaterSmart, Water Supply-Demand Strategy for Melbourne 2006-2055, Melbourne, 2006, p. 8.
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on water resources management has now broadened to protect the inland waters on which
healthy communities and economies depend. Providing and protecting adequate flow regimes
remains a central issue. 8

It is important to note that the challenges confronting Melbourne’s water
planners are not unique. Water authorities in most Australian capital cities are
in the process of augmenting their water supplies and finding new ways of
conserving water and using it more efficiently. In Perth for example, major
declines in water supplies have meant planners are exploring supply scenarios
where water is not sourced from dams.
Some water experts advised the Committee that there is no reason why any
city in Australia, particularly Melbourne, should have a water ‘crisis’. Dr Peter
Coombes, Director of Bonacci Water advised the Committee that: “We have
plenty of water … we are just not using it [stormwater and wastewater from
households]”. 9 There is however widespread agreement that Melbourne’s
water supply needs to be significantly augmented and diversified, both in the
short and long term, and that further water savings can be achieved. The
Committee notes that this process is underway. In this context, the ENRC
inquiry into Melbourne’s water supply is timely.
Scope of the Inquiry
This report considers ‘Melbourne’ to encompass the Greater Melbourne region.
Water is harvested in the region mainly from the Thomson and Yarra basins,
with smaller amounts from the Bunyip and Goulburn basins. Greater
Melbourne is serviced by Melbourne Water and three water retailers whose
jurisdiction covers sections of the Port Phillip and Western Port catchments.
The terms of reference provided to the Committee were quite specific, with
their intent being to examine the relative merits of supplementing Melbourne’s
water supply. As such, forthcoming water infrastructure, such as the Sugarloaf
Interconnector Project (that will deliver water into the Sugarloaf Reservoir from
the Goulburn River system), is considered beyond the scope of the Inquiry.
It is also important to note at the outset that the terms of reference require the
Committee to investigate the merits of small locally based desalination plants.
The proposed construction of a large desalination plant in the Wonthaggi
region – the Victorian Desalination Project – is discussed in this context.
Inquiry process
The Committee advertised the terms of reference and called for submissions in
Melbourne and regional Victorian newspapers in June 2008. The Committee
received 111 written submissions (see Appendix 1).

8I
9

McPhail Commissioner for Environmental Sustainability, Submission, no. 105, 15 November 2008, p. 3.

P. Coombes, Director, Bonacci Water, Transcript of evidence, Melbourne, 16 March 2009, p. 2.
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The Committee held five public hearings in Melbourne and received evidence
from a variety of stakeholders including State and Local Government, water
authorities, academics, non-government organisations, peak industry groups
and individuals. Key stakeholders who provided evidence to the Inquiry at
public hearings included representatives from the Department of Sustainability
and Environment, Monash University, CSIRO, Melbourne Water, Environment
Victoria, Uniwater and Yarra Valley Water representing Melbourne’s water
retailers. Details of the hearings, including witnesses, are provided at Appendix
2.
The Committee undertook the following site visits in Greater Melbourne:
•

Melbourne’s Eastern Treatment Plant - the plant is located at
Bangholme, approximately 35 kilometres southeast of the city. The
plant services Melbourne's eastern and south-eastern suburbs,
processing around 40 per cent of Melbourne's total sewage. After an
upgrade of the plant (2009 - 2012) all water will be treated to tertiary
standard, producing about 100-130 gigalitres of Class A recycled water
for non-drinking purposes annually;

•

Boags Rocks outfall at Gunnamatta Beach – treated sewage from
Melbourne’s Eastern Treatment Plant is released into Bass Strait via a
56-kilometre pipeline to Boags Rocks;

•

Royal Park Wetlands - the wetlands have been designed to treat
stormwater runoff from the roads, rooftops and gutters of surrounding
suburbs. The wetland area has created a new habitat for wildlife,
provides recycled water for use in Royal Park and cleans stormwater
before it reaches Port Phillip Bay;

•

Rossdale Golf Club - located in the south eastern suburb of
Aspendale, the club is participating in an aquifer storage and recovery
demonstration project; and

•

Sandhurst Residential Estate - in December 2007, South East Water
connected the first Victorian suburb to recycled water at Sandhurst
Estate in Melbourne’s south east. Around 840 homes and open spaces
are now connected via a dual pipe reticulation system to ‘Class A’
recycled water which is suitable for the flushing of toilets and watering
of gardens.

The Committee also held meetings and conducted related site visits with key
government and non-government agencies in Adelaide, Queensland and
Perth. The Committee’s site visit to Adelaide focused on water recycling, with
the Committee visiting a number of water recycling projects including the:
•

Glenelg to Adelaide Park Lands Recycled Water Project;

•

Mawson Lakes Reclaimed Water Scheme; and

•

Willunga Basin Water Recycling Project.

In Queensland the Committee inspected a range of projects including the:
4
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•

Goldcoast Seawater Desalination Plant;

•

Gibson Island Advanced Water Treatment Plant;

•

Rocks Riverside Park; and

•

Bundamba Advanced Water Treatment Plant.

While in Perth conducting site visits for the Inquiry into the Impact of Public
Land Management on Bushfires in Victoria, the Committee also inspected the
Perth Seawater Desalination Plant. The evidence gathered on these site visits
is discussed in the relevant chapters.
In November 2008, six Members of the Committee and a Research Officer
gathered information on the ways in which urban water supply challenges are
being addressed in the United States of America, Spain and Singapore
(Appendix 3).
The Committee notes that many individuals and organisations made valuable
contributions to the Inquiry by providing written submissions, participating in
public hearings and assisting with site visits. The Committee is grateful to
these people who shared their expertise.
A number of divisions took place during consideration of the draft report. These
divisions are set out in Appendix 4.
Issues raised during the Inquiry
Several key issues emerged from the evidence provided to the Committee
during the course of the Inquiry. These issues are discussed in detail in this
report and include the following:
•

considerable water savings have been achieved in the residential and
industrial sectors through conservation and efficiency measures. By
2007-08 daily per capita water consumption declined by 34 per cent in
the residential sector and 38 per cent in the non-residential sector
compared to the 1990s average, over a period when Melbourne’s
population has grown by over 20 per cent. The savings have been
achieved, in part, due to water restrictions and permanent water
savings rules, behavioural change programs, and incentives promoting
the uptake of water efficient products. The savings also reflect public
concern about Melbourne’s future water supply and a water
conservation ethos that is developing in the community;

•

however, a major challenge for water managers will be to sustain the
community’s water conservation ethos and behaviour in the long term,
particularly when “new” supplies of water become available. Some
experts 10 anticipate a marked increase in demand when water becomes

10

J. Langford, Director, Uniwater, Department of Civil and Environmental Engineering, The University of
Melbourne, Transcript of evidence, Melbourne, 27 October 2008, p. 4.; T. Kelly, Yarra Valley Water,
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available from the Victorian desalination plant, but not to the high
consumption levels of the 1990s;
•

there is the capacity to achieve further water efficiencies in the
residential and non-residential sectors. For instance, the CSIRO
advised the Committee that in comparison with the 2006-07
consumption figure for Melbourne of 150 litres per person per day
(average internal water consumption) northern European household
use is 125 litres per person per day. There are significant opportunities
to increase water use efficiency and conservation through the
introduction of environmental sustainability, including water efficiency,
performance standards for residential and non-residential buildings. An
expansion of the Water Smart Gardens and Homes Rebate Scheme
and mandatory installation of simple, low cost water efficient fixtures in
houses at point of sale or lease, would also create further water
savings;

•

to date large industrial water users and the residential sector have been
targeted in water saving campaigns and less attention has been
directed towards businesses with more moderate water needs;

•

some submissions expressed concern about environmental flow
allocations being deferred and made conditional on the level of
Melbourne’s water storage levels and water restrictions. The Committee
was advised that the health of the Yarra and Thomson catchments is
under increasing stress;

•

Melbourne produces a similar or greater volume of stormwater runoff
than its total annual water use and therefore considerable opportunities
exist to increase the capture of rainwater and stormwater;

•

stormwater harvesting can reduce pollution entering and degrading
Melbourne’s waterways;

•

decentralised (or precinct-based) stormwater systems have a low
energy footprint compared with other supply augmentation options;

•

several submissions noted that new planning provisions and building
regulations should be established to facilitate greater uptake of
stormwater and rainwater harvesting;

•

there is significant potential for Melbourne’s wastewater treatment
plants to increase the volume of recycled water produced;

•

the placement of purified recycled water into potable water storages
(indirect potable reuse (IPR)) can be a viable option for augmenting
Melbourne’s water supply. Evidence received by the Committee on IPR
facilities in other countries, suggests that current purified recycled water
technology can meet stringent safety requirements. The Committee

Transcript of evidence, Melbourne, 2 February 2009.; Essential Services Commission, Metropolitan
Melbourne Water Price Review 2009 - Draft Decision, Melbourne, 2009, p. 96.
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notes that the Australian Guidelines for Water Recycling (Managing
Health and Environmental Risks) are more stringent than the Australian
Drinking Water Guidelines. The experiences with IPR in other
jurisdictions indicates that communities have reservations regarding the
use of purified recycled water for potable purposes;
•

residential dual pipe schemes play a valuable role in offsetting demand
for potable water while also assisting in educating and familiarising the
community with the challenges and benefits of using recycled water.
However, if an IPR system was to be introduced in Melbourne, the
benefits of dual pipe systems may diminish;

•

sewer mining offers an innovative water supply solution by providing fitfor-purpose water for immediate local use while also alleviating
treatment plants’ effluent loads. While the Committee encourages the
application of sewer mining, it is unlikely to provide large scale
augmentation of Melbourne’s water supply;

•

there remain significant gaps in information regarding the volume,
quality and extraction of groundwater in the Melbourne region;

•

submissions raised concerns about the sustainable extraction of
groundwater in Melbourne and highlighted the need for improved
monitoring;

•

some submissions to the Inquiry expressed concern about the impact of
the planned Victorian Desalination Plant and associated long term
public private partnership contract on water conservation initiatives and
the development of alternative sources of water such as stormwater
and water recycling in Melbourne; and

•

there is a limited role for small locally based desalination plants in
Melbourne due to problems associated with the quality of the source
water, the disposal of brine effluent in Port Phillip Bay and Western Port
Bay and other constraints. Similarly, groundwater desalination is not
considered a viable major supply of water for Melbourne.

Melbourne’s water supply
Over 80 per cent of the water used in Melbourne, is supplied by rivers and
reservoirs as shown in Figure 1.1. The remaining proportion is supplied by
recycled water, groundwater and stormwater. 11

11

Department of Sustainability and Environment, Sustainable Water Strategy Central Region: Action to
2055, Department of Sustainability and Environment, Victorian Government, Melbourne, 2006. p. 13.

∗

Groundwater figure does not include domestic and stock use in Melbourne except in some cases where
licenses are for multiple uses (Personal Communication, Mr Matthew Potter, Manager, Groundwater
Monitoring and Reporting, Department of Sustainability and Environment 16 April 2009). Estimated licensed
domestic and stock use (assuming 2 megalitres per bore) was approximately 10 gigalitres in 2004/05
according to DSE data (Personal Communication, Mr Matthew Potter, Manager, Groundwater Monitoring
and Reporting, Department of Sustainability and Environment 15 April 2009). However there were an
estimated 6000 bore construction licenses on issue in Melbourne in 2007 (Department of Sustainability and
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Figure 1.1: Water sources and volumes currently used in
Melbourne each year

1

Volume Use (GL)

7.3
62

Rivers and resevoirs

Recycled water
(excluding
environmental flows)
Groundwater*

383

Stormwater and
rainwater

Source: WaterSmart, Water Supply Demand Strategy for Melbourne 2006-2055, Melbourne,
2006, p 10; Melbourne Water, 2009 Water Plan, Melbourne Water, Melbourne, 2008, p. 70; P.
Harris, Secretary, Department of Sustainability and Environment, Transcript of evidence,
Melbourne, 8 September 2008, p. 5.

Note this report uses different measurements of water volumes. One megalitre
(ML) equates to one million litres. One gigalitre (GL) equates to one billion
litres of water.
Separate wastewater and urban drainage systems transport wastewater and
drainage generally in westerly and southerly directions across Melbourne. 12
The two main wastewater treatment plants in Melbourne are the Western
(Werribee) and Eastern (Carrum Downs) Treatment Plants. Treated water is
either recycled or discharged into Port Phillip Bay or Bass Strait. Drainage
systems are directed towards natural waterways that in Melbourne generally
discharge into Port Phillip Bay.
Melbourne will in future, be part of an increasingly interconnected state water
grid according to the Victorian Government’s submission to the Inquiry. All
connected towns will have access to a range of water sources. Transfer
infrastructure will include the existing gravity fed systems plus new
interconnecting pipelines involving pumping. Projects underway to develop the

Environment, Victorian Water Accounts, Victorian Government, 2008). Actual groundwater consumption for
domestic and stock use is unknown.
12
This section is taken from I McPhail Commissioner for Environmental Sustainability, Submission, no.
105, 15 November 2008, p. 7.
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water grid include the reconnection of the Tarago Reservoir to the Melbourne
water supply system, Sugarloaf Pipeline and Geelong-Melbourne Pipeline.

Rivers and reservoirs
Most of Melbourne’s water is sourced from the Thomson River catchment and
uninhabited mountain ash forests in the Yarra Ranges to Melbourne’s east.
More than 157,000 hectares of these native forests are protected and reserved
as water supply catchments. 13 This reliance on surface water resources is a
defining feature of Melbourne’s centralised water supply system.
Melbourne Water invests about $1 million annually on fire prevention and
suppression to protect the security and quality of water in the catchments,
restricts public access, and takes measures to minimise the potential for
erosion and sedimentation. 14 The level of protection afforded to these
catchments means that Melbourne’s water supply requires only minimal
treatment prior to use. 15
Water flows from these catchments into nine major reservoirs (Figure 1.2). Due
to the location of these main reservoirs, Melbourne’s water supply system has
been primarily configured to transfer water from east to west through the use of
gravity. 16 These reservoirs provide a combined holding capacity of 1,773
gigalitres and broadly fall into two categories:
•

harvesting storages which typically harvest water by gravity from
streamflows; and

•

seasonal transfer storages which hold water harvested from other
smaller catchments and/or water that is transferred from the harvesting
storages. 17

13

Victorian Government, Submission, no. 54, 29 August 2008, p. 4.

14

Melbourne Water, Essential Facts: Our Precious Drinking Water, Melbourne Water, Melbourne, 2006, p.

1.
15

Victorian Government, Submission, no. 54, 29 August 2008, p. 4.

16

Ibid, p. 5.

17

Ibid, p. 4.
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Figure 1.2: Melbourne’s water supply system

Source: Melbourne Water, 'Melbourne's Water Supply System', viewed 11 June 2008,
<http://www.melbournewater.com.au/content/water/distribution/distribution.asp>.

The movement of water between reservoirs is an important facet of the
operation of the Melbourne water supply system. 18 For example, water that is
stored in either the Thomson Reservoir or Upper Yarra Reservoir can be
transferred to Silvan Reservoir and from there to Cardinia Reservoir. Currently
about 75 per cent of Melbourne receives water that has passed through either
the Silvan Reservoir or Cardinia Reservoir, primarily in areas to the east of the
city. Figure 1.3 provides details of the capacity of Melbourne’s nine major
reservoirs and their current storage levels.

18

10

Ibid, p. 5.
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Figure 1.3: Melbourne’s reservoir capacities and current
storage levels
Reservoir

Capacity (ML)

Current Volume (ML)

% Full

1,068,000

181,165

17.0

Upper Yarra

200,000

89,241

44.6

O’Shannassy

3,000

3,147

100.0

Maroondah

22,000

8,747

39.8

Sugarloaf

96,000

12,986

13.5

Yan Yean

30,000

5,604

18.7

Silvan

40,000

35,157

87.9

Greenvale

27,000

18,787

69.6

Cardinia

287,000

115,337

40.2

TOTAL

1,773,000

470,171

Thomson

26.5

19

Source: Melbourne Water, 'Melbourne's Water Supply System', viewed 11 June 2008,
<http://www.melbournewater.com.au/content/water/distribution/distribution.asp>.

The Thomson Reservoir is Melbourne’s biggest dam with 60 per cent of the
city’s water storage capacity. It is currently 17 per cent full. In addition to the
nine major reservoirs, Melbourne’s water supply system comprises:
•

64 service reservoirs that provide short term storage and allow for a
constant supply during peak demand periods;

•

1,300 kilometres of distribution mains and aqueducts;

•

18 water pumping stations, used to pump water from low lying areas to
higher areas;

•

five water filtration plants; and

•

49 water treatment (disinfection) plants. 20

19

As at 26 May 2009.
Melbourne Water, 'Melbourne's Water Supply System', viewed 11 June 2008,
<http://www.melbournewater.com.au/content/water/distribution/distribution.asp>.
20
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While Melbourne has previously experienced a number of droughts, historically
it has had relatively reliable rainfall until the mid 1990s. 21 Over the last decade
Victoria has experienced drought conditions with unprecedented low rainfall
and low inflows into Melbourne’s water storages. 22 Between 1997 and 2008 the
majority of the state received “below average” rainfall (Figure 1.4). 23 The below
average rainfall experienced in Victoria was generally consistent with that
experienced by most of south-eastern Australia over that period. 24

Figure 1.4: Rainfall deciles for Victoria - 1997 to 2008

Source: Melbourne Water, 2009 Water Plan, Melbourne Water, Melbourne, 2008, p. 38.

Consequently Melbourne’s catchments have experienced a significant decline
in rainfall, decreasing from 1,268 millimetres per year in 1985 to 929
millimetres per year in 2008 (Figure 1.5). Furthermore, four of the five lowest
rainfall levels since 1985 have occurred in the last 10 years (2006, 2002, 1999
and 2008 respectively).

21

Melbourne Water, 2009 Water Plan, Melbourne Water, Melbourne, 2008, p. 38.

22

B. Furmage, General Manager Strategic Planning, Melbourne Water, Transcript of evidence, Melbourne,
8 September 2008, p. 4.

23
24

Melbourne Water, 2009 Water Plan, Melbourne Water, Melbourne, 2008, p. 38.

Department of Sustainability and Environment, Victorian Water Accounts 2006-2007, Victorian
Government, Melbourne, 2008, p. 5.
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Figure 1.5: Catchment weighted rainfall for Melbourne’s
catchments
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Source: G. McFarlane, General Manager, Strategic Planning, Melbourne Water, personal
communication, 26 March 2009.

The Committee was advised that catchment weighted data is based on the
rainfall for each site, Maroondah, O’Shannassy, Upper Yarra and Thomson
dams, multiplied by their respective catchment areas and then divided by the
total of the catchment areas. The data starts in 1985 as the Thomson reservoir
came on line in 1984. 25
The Central Region Sustainable Water Strategy, states that a medium climate
change scenario would reduce available water by 25 per cent by 2055. 26 The
Central Region comprises the area south of the Great Dividing Range that
includes the West Gippsland, Central Highlands, Barwon, Port Phillip and
Westernport regions and the urban centres of Geelong, Ballarat, Greater
Melbourne, Melton, Sunbury, Warragul and Traralgon.
Long term forecasting by the Bureau of Meteorology and CSIRO in 2008
indicated that the frequency and extent of exceptionally hot and dry years are
likely to increase in the future and that by 2010-2040 exceptionally low rainfall
years are likely to affect about 10 per cent of the region and occur about once
every 12 years on average. 27

25

G. McFarlane, General Manager, Strategic Planning, Melbourne Water, personal communication, 26
March 2009.
26

Department of Sustainability and Environment, Sustainable Water Strategy Central Region: Action to
2055, Victorian Government, Melbourne, 2006, p. 15.
27
K. Hennessy, et al, An assessment of the impact of climate change on the nature and frequency of
exceptional climatic events, Commonwealth of Australia CSIRO, Canberra, 2008, p. 25.
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Over the years, below average rainfall, higher temperatures and reduced soil
moisture have resulted in less surface water runoff into Melbourne’s water
storages (Figure 1.6). Melbourne Water advised that in winter 2008 for
example, Melbourne received 98 per cent of its average rainfall, but only 61
per cent of this translated into runoff. 28

Figure 1.6: Annual inflow into Melbourne’s major harvesting
reservoirs
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Source: B. Furmage, General Manager, Strategic Planning, Melbourne Water, personal
communication, 20 March 2009.

Figure 1.7 shows that Melbourne water storages, which were close to capacity
in 1996, have experienced a gradual and steady decline since this time. While
not included in the figure below, the general downward trend continues in
2009, with storage levels at 26.5 29 per cent at the time of writing. 30 This means
that between 1996 and 2009, Melbourne’s water storages have fallen by
approximately 70 per cent.

28

G. McFarlane, General Manager, Strategic Planning, Melbourne Water, personal communication, 26
March 2009.
29
As at 26 May 2009
30
Melbourne Water, 'Water Storages', viewed 17 March 2009, <http://www.melbournewater.com.au >.
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Figure 1.7: Melbourne’s water system storage levels
1996-97 to 2007-08

Source: Melbourne Water, 2009 Water Plan, Melbourne Water, Melbourne, 2008, p. 39.

The Victorian Government submission notes that this drop could represent a
“step change” and argues that historical inflow data may no longer be relied
upon to predict future inflow patterns. 31 Professor John Langford, Director of
Uniwater advised that if water restrictions had not been introduced until mid
2009, “we would effectively be empty, so it is pretty clear that we need to do
something large and serious [to augment supply] that guarantees we are going
to get water out of it, even in an extended dry period”. 32

Recycled water
Wastewater in Melbourne is conventionally collected in a central location and
treated either for recycling or disposal to Port Phillip Bay and Bass Strait. Of
the wastewater that is recycled, most is recycled at a system-wide scale and
consumed by the bigger water users, 33 such as turf farms, some industrial
processes, irrigated agriculture and recreational lands such as parks and golf
courses. 34 Recycled water use in the Melbourne region currently focuses on
the use of water from the Eastern and Western Treatment Plants for irrigation
in the Cranbourne and Werribee Districts respectively. 35
In 2007-08, 62 gigalitres of recycled water was reclaimed at the two treatment
plants for use for process systems, such as rinsing screens, or by customers. 36
This represents 23 per cent of total sewage inflows to both treatment plants.

31

Victorian Government, Submission, no. 54, 29 August 2008, p. 6.

32

J. Langford, Director, Uniwater, Department of Civil and Environmental Engineering, The University of
Melbourne., Transcript of evidence, Melbourne, 27 October 2008, p. 3.
33
I McPhail Commissioner for Environmental Sustainability, Submission, no. 105, 15 November 2008, p.
16.
34
Ibid
35

Ibid.

36

Melbourne Water, 'Recycling Water for a Greener Future', viewed 16 March 2009,
<http://www.melbournewater.com.au>.
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Although the Victorian Government advised that this figure can fluctuate
according to climatic conditions:
Under drier climatic conditions greater opportunities arise for use in irrigation and some on-site
uses of recycled water while, simultaneously, waste water inflows to treatment plants are
lower. This means that while under the current dry conditions overall recycling is exceeding
the 20% target, a return to wetter conditions could see this performance measure drop to
around 16%. 37

The amount of waste water recycled has increased significantly since 2005-06
(44 gigalitres) 38 with further plans to upgrade the Eastern Treatment Plant to
produce over 100 gigalitres of Class A water. The use of this water is still to be
determined. 39 Minor amounts of waste water are recycled at other locations
across Melbourne.

Stormwater and rainwater
There is no consolidated data set that estimates how much stormwater is
captured or retained in Melbourne. 40 It is estimated that around 400-550
gigalitres of stormwater runs off urban surfaces in an average year but how
much of that is collected for residential, industrial or commercial use is
unknown. 41 The Water Supply-Demand Strategy for Melbourne 2006-2055
reports that less than one gigalitre of rainwater and stormwater is used
annually. 42
Stormwater Victoria advised that there are some examples of larger scale
stormwater harvesting in Melbourne, for example the City of Melbourne Council
House 2; Royal Park Wetlands and the City of Whitehorse Bolton Park
stormwater retention and reuse system. 43 There are also many local scale
examples (through residential and industrial application of rainwater tanks) as
well as the stormwater that is retained in the landscape through precinct scale
water sensitive urban design applications or in peri-urban areas where less
formal drainage infrastructure exists. Melbourne Water reports that by May
2008, over 25,000 Victorian homes had claimed a rebate for installing a
rainwater tank, generating water savings of around 0.6 gigalitres of potable
water per year. A 2007 survey conducted as part of the Little Stringybark Creek
Stormwater Tender 44 showed that 92 per cent of people with a rainwater tank
had not applied for a rebate. This indicates that a much larger number of tanks

37

Victorian Government, Submission, no. 54, 29 August 2008, p. 20.

38

Melbourne Water, 'Recycling Water for a Greener Future', viewed 16 March 2009,
<http://www.melbournewater.com.au>.
39
Department of Sustainability and Environment, Our Water Our Future: The Next Stage of the
Government's Water Plan, Victorian Government Department of Sustainability and Environment, Melbourne,
2007, p. 12.
40
R. Dann, Executive Officer, Stormwater Victoria, personal communication, 14 April 2009.
41

A. Allan, President, Stormwater Industry Association of Victoria, Transcript of evidence, Melbourne, 27
October 2008, p. 2.
42
WaterSmart, Water Supply-Demand Strategy for Melbourne 2006-2055, Melbourne, 2006, p. 12.
43
44

R. Dann, Executive Officer, Stormwater Victoria, personal communication, 14 April 2009.

Monash University and University of Melbourne, 'Evelyn Rainwater Tank and Stormwater Survey: Survey
Results', viewed 26 May 2009, < http://www.urbanstreams.unimelb.edu.au >.
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have been installed in Melbourne than is reflected in the number of rebates
claimed. 45
There are opposing views on the potential for stormwater to augment
Melbourne’s water supply. The Victorian Government submission concluded
that “there are no practical opportunities for large scale stormwater harvesting
in Melbourne”. 46 In contrast Stormwater Victoria noted that there is
“considerable scope to view stormwater as a viable water source in the mix of
options being considered for Melbourne”. 47

Groundwater
Groundwater is water that lies beneath the surface of the ground. Historically,
groundwater has not received the same degree of attention from water
managers as surface water harvested from catchments around Melbourne.
However surface water and groundwater systems are connected and need to
be managed as an integrated system. The potential of groundwater to
supplement Melbourne’s water supply is now being more widely explored as
traditional water sources diminish. Approximately 3.5 48 to 7.3 49 gigalitres of
groundwater was consumed in Greater Melbourne in 2007-08. The quality of
groundwater, particularly the level of dissolved salt, is a major constraint on its
use. Many of the principal aquifers around Melbourne are also low yielding.
Groundwater extraction has been limited, for example, in the Werribee basin
since 2006, as a result of reduced groundwater recharge and the potential risk
of saline water intrusion. 50 Nevertheless, the number of bore construction
licenses to extract groundwater has more than doubled across Melbourne
between 2003 and 2007.

45

Melbourne Water, 'Stage 3a Water Restrictions - Questions and Answers', viewed 16 March 2009,
<http://www.melbournewater.com.au>. This point is also made by Mr Chris Chesterfield, General Manager,
Waterways, Melbourne Water, Transcript of evidence, Melbourne, 8 September 2008, p. 17.
46
Victorian Government, Submission, no. 54, 29 August 2008, p. 22.
47

Stormwater Industry Association Victoria, Submission, no. 60, 29 August 2008, p. 3.

48

Mr Peter Harris, Secretary, Department of Sustainability and Environment, Transcript of evidence,
Melbourne, 8 September 2008. According to subsequent advice from the Department of Sustainability and
Environment (Personal Communication, Mr Matthew Potter, Manager, Groundwater Monitoring and
Reporting, 20 and 22 April 2009) this figure excludes the Koo-Wee-Rup and Wandin Yallock Groundwater
Management Units (GMUs). 1.8 gigalitres of groundwater was extracted in the Koo-Wee-Rup Groundwater
Management Unit region and 0.5 gigalitres in the Wandin Yallock Groundwater Management Unit region in
2007-08 (Personal Communication, Mr Matthew Potter, Manager, Groundwater Monitoring and Reporting, 8
April 2009). The ENRC has included the Koo-Wee-Rup and Wandin Yallock GMUs given the scope of the
inquiry includes greater Melbourne and area managed by Melbourne Water.
49
This figure does not include domestic and stock use in Melbourne except in some cases where licenses
are for multiple uses (Personal Communication, Mr Matthew Potter, Manager, Groundwater Monitoring and
Reporting, 15 April 2009). Estimated licensed domestic and stock use (assuming 2 megalitres per bore) was
approximately 10 gigalitres in 2004-05 according to DSE data (Personal Communication, Mr Matthew
Potter, Manager, Groundwater Monitoring and Reporting, 15 April 2009). However there were an estimated
6000 bore construction licenses on issue in Melbourne in 2007 (Department of Sustainability and
Environment, Victorian Water Accounts, Victorian Government, 2008). Actual groundwater consumption for
domestic and stock use is unknown.
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Melbourne’s water demand
Melbourne’s water consumption increased steadily during the twentieth
century, rising from 42 gigalitres in 1891 and peaking in 1997 at 538 gigalitres
(see Figure 1.8). In 2007-08 consumption was 381 gigalitres. This represented
a 19 per cent decrease compared to the preceding ten year (1997-2007)
average of 470 gigalitres.

Figure 1.8: Melbourne’s water consumption from 1891 to 2008
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Source: B. Furmage, General Manager, Strategic Planning, Melbourne Water, personal
communication, 20 March 2009.

The percentage breakdown of Melbourne’s water consumption has remained
reasonably consistent since the 1980s. 51 Sixty per cent of Melbourne’s water is
used for residential consumption, 30 per cent non-residential consumption and
10 per cent is unaccounted for. 52 In an average suburban home, about 51 per
cent of all water is used in the bathroom, 22 per cent is used in the laundry, 19
per cent is used in the garden and eight per cent in the kitchen. 53 In the nonresidential sector, approximately half of the water is used by 1,500 companies
such as manufacturing businesses and hospitals. 54 The remaining 50 per cent
is used by 122,000 businesses. 55

51

I McPhail Commissioner for Environmental Sustainability, Submission, no. 105, 15 November 2008, p. 6.

52

Department of Sustainability and Environment, Our Water Our Future: The Next Stage of the
Government's Water Plan, Victorian Government Department of Sustainability and Environment, Melbourne,
2007, p. 18.; Dr Ian McPhail Commissioner for Environmental Sustainability, Submission, no. 105, 15
November 2008, p. 6.
53
Department of Sustainability and Environment, 'How Much Water Do You Use?' viewed 26 February
2009, <http://www.ourwater.vic.gov.au>.
54
55
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Ibid, p. 6.
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Per capita water consumption in Melbourne has declined sharply since the
1990s average of 423 litres per person per day. 56 In 2007-08 the average
amount of water consumed in Melbourne per person per day was 269 litres. 57
Water consumption and conservation measures are discussed further in
chapter three.
Projections of Melbourne’s future water supply and demand
As part of the Water Supply-Demand Strategy for Melbourne 2006-2055,
modelling was undertaken to forecast future demand. Results indicated that if
Melbournians were to revert to pre-water restrictions levels, demand would
increase to 484 gigalitres. 58 It is currently around 381 gigalitres excluding
recycled water. The modelling also found that with population growth and the
continued adoption of existing water conservation measures taken into
account, Melbourne’s demand for water could increase to between 540 and
656 gigalitres by 2055. 59
The report also highlighted that Melbourne’s water supplies could decrease
from 581 gigalitres to 424 gigalitres by 2055, under the baseline supply
forecast with a medium climate change scenario, and without further actions to
augment supply. 60 The report stresses that the impacts of climate change
remain uncertain and that the potential variation could result in a supply
forecast variation between 324 and 581 gigalitres in 2055. 61 The report shows
that in 2055 Melbourne could have a potential supply shortfall of 201 gigalitres
under a medium climate change scenario (see Figure 1.9) but under a high
climate change scenario the shortfall in supply could be up to 302 gigalitres. 62

56

Victorian Government, Submission, no. 54, 29 August 2008, p. 15.

57

D. Sheehan, Senior Policy Officer, Office of Water, Department of Sustainability and Environment,
personal communication, 29 April 2009.
58
WaterSmart, Water Supply-Demand Strategy for Melbourne 2006-2055, Melbourne, 2006, p. 23.
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Ibid, p. 23.
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Ibid, p. 25.
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Ibid, p. 26.
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Figure 1.9: Supply-demand forecast based on a
mid-range climate change scenario

Source: WaterSmart, Water Supply Demand Strategy for Melbourne 2006-2055, Melbourne,
2006, p. 26.

Three possible inflow scenarios were developed for the 2007 Our Water Our
Future: The Next Stage of the Government’s Water Plan report. The scenarios
are as follows: 100 year scenario based on the long term inflow average with
no new supply; 10 year scenario based on 1997-2006 average with no new
supply; and three year scenario with a repeat of 2004-06 inflows with no new
supply. 63
The scenario results are included in Figure 1.10 (see below). The figure also
includes the trigger levels at which Stage 2 and Stage 4 water restrictions are
introduced. The report found that:

63

•

if the past 100 years’ average inflows are used as the basis for planning
Melbourne’s water supplies, we do not need to add to the water supply
in the short to medium term. Under this scenario, good rains will fill the
storages;

•

if the past 10 years’ average inflows are used, the Tarago Reservoir
(near Neerim South in Melbourne’s east) will need to be added to
Melbourne’s water supply system and a major new supply added in the
medium term, together with reduced use through ongoing conservation
and efficiency measures. Under this scenario, inflows will be lower than
in the past but will still be adequate when combined with the additional
measures; and

Department of Sustainability and Environment, Our Water Our Future: The Next Stage of the
Government's Water Plan, Victorian Government, Melbourne, 2007, p. 22.
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•

the third scenario takes into account “what we now know is possible”,
by incorporating the extreme low inflows of 2006 in a scenario based on
the past three years’ experience. This scenario represents a stepchange or sudden change in climate. If the past three years inflows are
taken as a guide, storage levels progressively decline and more than
one major new supply source needs to come online. Without this new
supply, Melbourne households would remain on severe water
restrictions for the foreseeable future.

The grey line in figure 1.10 indicates storage levels with no new supply.

Figure 1.10: Forecast Melbourne storage levels 2007-2016
under three inflow scenarios

Source: Department of Sustainability and Environment, Our Water Our Future: The Next Stage
of the Government's Water Plan, Victorian Government, Melbourne, 2007, p. 22.

The report concluded that:
Despite the impact of climate change, we see this [third scenario] as a relatively unlikely
scenario. Based on the average of the past 10 years, with conservation and planned new
supply, it is more likely that we will see an earlier recovery in storages. But to manage the risk
of very low inflows, new water supply projects will be brought forward immediately. 64

With the pressures of population growth, the need to protect river health,
climate change and the continuation of below average rainfalls; to ensure
adequate water availability in the future, Victorian water planners must
consider a range of policy options and alternative approaches to water

64

Ibid.
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infrastructure. This report examines a number of such options for
supplementing Melbourne’s future water supply.
Inquiry report
Chapter one of this report has provided an overview of the Inquiry process,
scope of the Inquiry and key issues raised by witnesses and in written
submissions. The chapter also discusses Melbourne’s current water supply
system and consumption. Demand projections under various scenarios are
examined.
An overview of the current framework for managing Melbourne’s water supply
is set out in chapter two. In particular, this chapter examines recent water
policies and plans that have been developed in Victoria, water legislation,
governance arrangements and the role of key stakeholders. The funding of
water supply programs is also discussed.
Chapter three of the report addresses the first term of reference and examines
current approaches to water use efficiency and conservation in the residential
and non-residential sectors. The following issues are covered in this chapter:
water conservation and efficiency programs; water restrictions; behavioural
change programs; water efficient buildings and appliances; and rebates and
other incentives for the uptake of water efficient products. Water pricing and
water infrastructure leak detection and repair are also discussed.
The collection and potential use of stormwater in Melbourne is explored in
chapter four (second term of reference). In particular this chapter will examine
water sensitive urban design and the key challenges to its wide-spread
implementation.
Chapter five addresses the third term of reference and examines the current
use of treated wastewater in Melbourne. The potential to use a greater amount
of wastewater to offset demand on potable water is discussed including
indirect potable reuse, dual pipe systems and sewer mining.
Chapter six of the report discusses current and potential uses of groundwater
in Greater Melbourne (fourth term of reference) including aquifer storage and
recovery.
The use of small locally based desalination plants as a means of
supplementing Melbourne’s water supply is discussed in chapter seven. This
issue is explored in the context of the planned Victorian Desalination Plant at
Wonthaggi and addresses the fifth term of reference.
The final chapter examines the merits of additional water sources discussed in
evidence provided to the Committee (sixth term of reference). These options
include dam building and timber harvesting and catchment management.
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Framework for managing Melbourne’s
water supply
Introduction
The aim of this chapter is to provide a background to Melbourne’s current
water management framework. The framework provides the context for any
decisions about future policies, plans and investment in Melbourne’s future
water supply. This chapter provides an overview of the current policy and
planning environment, legislation, governance and institutional arrangements
and funding sources.
Policies and plans
In response to six years of drought and the prediction of climate change
leading to further drier conditions, in 2002, the Victorian Government initiated
the Our Water Our Future program - a 10-year program of policies, plans and
investment in Victoria’s future water supply. 1
The Our Water Our Future policy and planning instruments are explained in
this section. Policy elements apply at state, regional and metropolitan levels
and their interrelationships are illustrated in Figure 2.1 below.

1

Department of Sustainability and Environment, Securing Our Water Future Together, Victorian
Government, Melbourne, 2004, p. 10.
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Figure 2.1: Victoria’s water planning framework

Source: Auditor-General, Planning for Water Infrastructure in Victoria, Melbourne, 2008, p. 17.

Securing Our Water Future Together, 2004
In June 2004, the Victorian Government released the white paper Securing
Our Water Future Together as part of the broader Our Water Our Future
initiative. The white paper followed on from the 2003 green paper – a
discussion paper which outlined over 80 proposals for improved water
management. 2
The white paper established the government’s water policy framework and
management directions for Victoria. It states the government’s water
management objective to provide a secure, reliable, and environmentally
sustainable supply of water for statewide domestic, agricultural and industrial
uses. This objective was intended to be met within the policy context of no new
dams for Melbourne in the next 50 years and no recycled water going directly
into the drinking water supply system. 3
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Ibid, pp. 91, 95 and 111.
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The objectives are planned to be met through the achievement of the following
measures:
•

the provision of reliable and safe water services to urban areas,
consistent with customer demands;

•

supporting an irrigation industry which has a high value but low impact
and which is supported by strong rural and regional communities;

•

preserving the health of water sources and catchments which have the
capacity to provide a broad range of water needs;

•

the promotion of a strong water conservation ethic so that communities
appreciate the variety of needs provided for by water and are able to
make informed choices regarding the delivery of water services; and

•

increasing efficiency, accountability and productive innovation within the
water sector. 4

The white paper also articulated the following fundamental principles for the
management of water in Victoria:
•

the management of water will be based on an understanding that a
healthy economy and society is dependent on a healthy environment;

•

the government will maintain overall stewardship of all water resources
irrespective of source, on behalf of all Victorians;

•

water authorities will be retained in public ownership;

•

users of the water services should, wherever practical, pay the full cost,
including infrastructure, delivery and environmental costs associated
with that service; and

•

the water sector, charged with managing the water systems, will be
capable, innovative and accountable to the Victorian community. 5

The white paper sets out 110 initiatives for water conservation and seeks to
provide water to sustain growth over the next 50 years. The white paper’s
framework was designed as the basis for subsequent water strategies and
management plans relevant to Melbourne’s water use and supply. However,
the Our Water Our Future: The Next Stage of the Government’s Water Plan,
2007 contains new major supply augmentation elements such as the proposed
desalination project and Sugarloaf Interconnector (North-South pipeline).

4

Ibid, p. 7.

5

Ibid, p. 12.
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Long term water resources assessment
Under the Water Act 1989, as amended in 2005, the Minister for Water is
responsible for delivering statewide long term water resources assessments. 6
The assessments are to determine whether:
•

there has been any decline in the long term availability of surface water
or groundwater and whether the decline has fallen disproportionately on
the environmental water reserve or on the allocation of water for
consumptive purposes; and

•

there has been any deterioration in waterway health for reasons related
to flow. 7

These assessments should identify significant long term resource changes
relating to climate change and land-use changes.
Under the amended Water Act, the first such assessment must commence in
2018 and be completed by 2021. Subsequent assessments are to be to be
completed every 15 years. 8 However the Commissioner for Environmental
Sustainability advised the Committee that, “this is too late in the context of the
current poor condition of inland waters, water scarcity and climate change”. 9

Regional sustainable water strategies
Under Action 2.11 of the white paper, the government committed to the
development of regional sustainable water strategies to help plan for greater
water security in regions across the State. 10
Under the Water Act 1989, the Minister for Water may call for the preparation
of regional-based sustainable water strategies 11 which aim to provide a
comprehensive 50-year plan for the sustainable use of water resources. Each
regional sustainable water strategy should apply the white paper’s framework
and tailor its strategies to the needs and circumstances of each of the four
water regions in Victoria (Figure 2.2).
The white paper noted that these strategies would be prepared within four
years with the development of some strategies commencing in 2006 and
others dependent on the progress of specific projects, such as the WimmeraMallee Pipeline Project and the Living Murray process. 12 To date, the
Department of Sustainability and Environment has only completed the Central

6

Water Act 1989, Part 3, Division 1C, s 22K

7

Ibid, s 22L.

8

Ibid, s 22K.

9

Dr Ian McPhail Commissioner for Environmental Sustainability, Submission, no. 105, 15 November 2008,
p. 6.
10
Department of Sustainability and Environment, Securing Our Water Future Together, Victorian
Government, Melbourne, 2004, p. 28.
11
12

Water Act 1989. , Part 3, Division 1B, s 22B.

Department of Sustainability and Environment, Securing Our Water Future Together, Victorian
Government, Melbourne, 2004, p. 26.
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Region’s strategy while the Northern Region Strategy is in its consultation
phase. 13

Figure 2.2: Map of Victorian water regions

Source: Department of Sustainability and Environment, ‘Sustainable Water Strategies’, viewed
16 March 2009, <http://www.ourwater.vic.gov.au/programs/sws>.

Central Region Sustainable Water Strategy
In October 2006, the Central Regional Sustainable Water Strategy (CRSWS)
was completed, providing a plan for Melbourne and its surrounding regional
centres and communities (i.e. Geelong, Ballarat, the Macedon district, West
Gippsland and Westernport Regions and several river catchments).
The CRSWS plans to secure water supplies for homes, businesses, industry,
agriculture and the environment over the next 50 years taking all water sources
into account including rivers, reservoirs, aquifers, recycled water, stormwater
and seawater. 14 The CRSWS builds on the principles and strategies contained
in the white paper. 15
The CRSWS articulates measures which are intended to achieve the goal of
water security – for both people and the environment – in the face of the

13

Department of Sustainability and Environment, 'Northern Region Sustainable Water Strategy', viewed 23
January 2009, <http://www.ourwater.vic.gov.au/programs/sws/northern>.
14

Department of Sustainability and Environment, Sustainable Water Strategy Central Region: Action to
2055, Victorian Government, Melbourne, 2006, p. 10.
15
WaterSmart, Water Supply-Demand Strategy for Melbourne 2006-2055, Melbourne, 2006, p. 3.
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predicted effects of climate change, increasing population, changes in land use
and drought, on traditional water sources. 16
The actions contained in the CRSWS fall into the following categories:
•

policy, regulations, performance obligations and targets set by the
government and enforced by regulatory agencies such as the
Environment Protection Authority Victoria; and

•

projects, services and targets delivered by water authorities and
catchment management authorities. 17

The Water Supply-Demand Strategy for Melbourne 2006-2055, discussed in
the following section, states that the CRSWS also “addresses any conflicts
arising from sharing water between urban areas, irrigators and rivers in the
Central Region”. 18 However the CRSWS does not provide details of any
specific conflict resolution mechanisms.
In December 2007, DSE completed the first of its planned annual reviews of
the CRSWS (2006-2007) which considered water availability and demand
compared to predicted forecasts. The annual review includes an evaluation of
progress in meeting targets for recycled water, conservation and for the
delivery of water for the environment. It also reports on river flows in the central
region. 19
The review found that water availability for most water systems during 2006-07
was within the lower end of the range defined by the Department of
Sustainability and Environment’s long term average supply scenario. This
scenario is based on long term average stream flow conditions and predicted
climate change impacts of gradual onset and medium severity. 20
The review also found that:
•

water authorities provided levels of recycled water that were consistent
with the achievement of their stated target;

•

residential and non-residential water conservation were on-track to
meet stated targets (consequent data shows that conservation efforts
have well exceeded the CRSWS targets); and

•

with the exception of a 20 gigalitre entitlement acquired for the Yarra
River, most additions to environmental water reserves for major rivers
in the Central Region were not realised due to the drought. Since the

16

Department of Sustainability and Environment, Sustainable Water Strategy Central Region: Action to
2055, Victorian Government, Melbourne, 2006, pp. 4-6.
17
Ibid, p. 108.
18
19

WaterSmart, Water Supply-Demand Strategy for Melbourne 2006-2055, Melbourne, 2006, p. 3.

Department of Sustainability and Environment, 'Project Implementation and Updates', viewed 4 August
2008, <http://www.ourwater.vic.gov.au/programs/sws/central/implementation. >.
20
PriceWaterhouseCoopers, Central Region Sustainable Water Strategy – Annual Review 2006-07,
Department of Sustainability and Environment, Melbourne 2007, p. 7.
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Yarra River entitlement was subsequently subject to ministerial
qualification, no actual water was delivered. 21
The review notes:
These findings are tempered by the fact that this review constitutes the first annual review and
subsequently a single year of data is inadequate for making definitive statements regarding
trends. 22

The Committee notes that a review was not conducted for 2007-08.

Water Supply-Demand Strategy for Melbourne
The Water Supply-Demand Strategy for Melbourne 2006-2055 (the Water
Supply-Demand Strategy) was developed in response to the policy framework
outlined in Action 5.1 of the white paper 23 and is informed by its policy
directions. 24 The strategy examines the supply and demand factors that are
likely to affect Melbourne’s water availability over a 50-year period and
establishes the way in which Melbourne’s water utilities are to implement the
policy directions and actions announced in the CRSWS. 25 This planning period
aligns with that of the CRSWS. This strategy was developed jointly by
Melbourne’s metropolitan water authorities: City West Water; South East
Water; Yarra Valley Water; and Melbourne Water. 26 All Victorian water utilities
are required to develop water supply-demand strategies every five years. 27
The Water Supply-Demand Strategy makes recommendations consistent with
the actions contained in the CRSWS 28 and contains the following four
objectives:
•

to determine the expected 50-year water demand for Melbourne;

•

to determine the expected available water supply to meet this demand;

•

to identify the range of potential water supply-demand options and
assess these against economic, environmental and social criteria; and

•

to define actions that sustainably manage and meet Melbourne’s water
needs over the next 50 years. 29

21

Ibid, p. 9.

22

Ibid. p. 8.

23

Department of Sustainability and Environment, Securing Our Water Future Together, Victorian
Government, Melbourne, 2004, p. 94.
24
WaterSmart, Water Supply-Demand Strategy for Melbourne 2006-2055, Melbourne, 2006, p. 3.
25

Ibid, p. 3.

26

Ibid, p. 1.

27

Ibid, p. 1.

28

Ibid, p. 3.

29
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The Next Stage of the Government’s Water Plan, 2007
In June 2007, the government released The Next Stage of the Government’s
Water Plan (the Victorian Water Plan) following the lowest ever inflows into
Melbourne’s catchments and the Murray and the Goulburn Rivers in 2006,
coupled with prolonged drought and the threat of climate change. The Victorian
Water Plan is intended to provide long term security of water supplies through
the following projects:
•

construction of a $3.1 billion desalination plant and an 85 kilometre
pipeline linking the plant to Melbourne;

•

water savings through the $1 billion upgrade of irrigation channels
(including a $600 million State contribution);

•

$860 million expansion of the Water Grid to pipe water around the State
(including $750 million for the 70 kilometre Sugarloaf Interconnector,
north-south pipeline); and

•

extension of conservation programs and recycling. 30

The government has announced that the infrastructure package will cost
approximately $4.9 billion 31 of which nearly 90 per cent of the investment is to
be sourced through customer charges applied by the State’s water retailers. 32
The desalination project is presently planned to provide up to 150 gigalitres
annually of water each year regardless of rainfall. This volume equates to
nearly 40 per cent of Melbourne’s annual water use in 2007-08. 33 The plant is
expected to be built in the Wonthaggi region and renewable energy will be
purchased to offset the anticipated 90 megawatts of electricity the plant will
demand. 34 This represents approximately 10 per cent of all electricity capacity
generated by renewable sources in Victoria. 35

30

Department of Sustainability and Environment, Our Water Our Future: The Next Stage of the
Government's Water Plan, Victorian Government, Melbourne, 2007, pp. 4-5.
Cost estimates from Victorian Auditor-General, Planning for Water Infrastructure in Victoria, Melbourne,
2008, pp. 28-29 and Office of the Premier, 'Desalination Plant to Deliver 150 Billion Litres of Water Per Year'
Media Release, 19 June 2007..
31
Department of Sustainability and Environment, Our Water Our Future: The Next Stage of the
Government's Water Plan, Victorian Government, Melbourne, 2007, p. 1.
32
33

Victorian Auditor-General, Planning for Water Infrastructure in Victoria, Melbourne, 2008, p. 19.

Melbourne Water, ‘Sustainability Report, 2007-08: Managing Our Current Supplies’, viewed 26 May 2009,
<http://www.melbournewater.com.au/applications/annual_report_2008/water_supply.htm>.
34
Department of Sustainability and Environment, Our Water Our Future: The Next Stage of the
Government's Water Plan, Victorian Government Department of Sustainability and Environment, Melbourne,
2007, p. 6.
35
Sustainability Victoria, 'Renewable Energy in Victoria', viewed 3 April 2009,
<http://www.sustainability.vic.gov.au/www/html/1818-renewable-energy-in-victoria.asp>.
Sustainability Victoria estimates that in 2005, Victoria’s renewable electricity capacity was 840 megawatts
(MW). Sustainability Victoria advised the Committee that an updated estimate on Victoria’s renewable
energy generation capacity is currently being evaluated. Early evaluations indicate that wind energy
production capacity has increased significantly, from 134MW to 192MW as of April 2009 with 500MW of
power expected to be available by 2010. Hydroelectric power generation has fallen significantly as a result
of the drought (data not yet available) and other renewable energy sources were not expected to have
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In partnership with the Commonwealth Government and local irrigators, the
Victorian Government is investing $2 billion to upgrade Northern Victoria's
irrigation infrastructure. According to the Victorian Water Plan, the upgrade,
known as the Food Bowl Modernisation Project, will improve water delivery
management and irrigation services, and is intended to recover much of the
water now being lost through leaks, evaporation and system inefficiencies. It is
estimated that 450 gigalitres of water will be saved every year 36 although some
critics would dispute this figure. 37
By building a network of pipes, the Water Grid project plans to interconnect
Victoria’s water systems. The project also aims to reduce the impact of
localised droughts and climate change. The new water grid connections will
allow the delivery of water saved, produced by other projects or purchased in
the plan, to be delivered across much of the State. For example, the
desalinated water produced in Wonthaggi may be consumed in Geelong or
Ballarat. A third of the water, up to 75 gigalitres per year, saved from the Food
Bowl Modernisation Project is planned to be delivered to Melbourne’s supply
network via the Water Grid. 38
Recycled water is part of the government’s strategy to diversify water supplies,
and to improve environmental health. The government has committed to
upgrading the Eastern Treatment Plant (ETP) to a level where a wide variety of
reuse is possible. It is estimated that upon completion in 2012 the upgrade will
produce between 100 and 130 gigalitres annually of high-grade recycled water.
Fifteen gigalitres of this water will be used for existing recycled water projects
such as the Eastern Irrigation Scheme. The remaining recycled water may be
used for industrial, residential, agricultural or environmental purposes. A
business case is underway, investigating options for substituting recycled
water for environmental flows or using recycled water for power generation and
paper manufacturing in the Latrobe Valley. 39 Mr Peter Harris, Secretary of the
Department of Sustainability, told the Committee that he expected the
business case to be completed by November 2008. 40 To date the outcome of
this business case has not been publicly released.
The 2007 Victorian Water Plan also notes that water conservation programs
remain a priority and that efforts will continue to focus on ways to reduce
household and industry water use. Existing strategies will continue and
expand. These include the rebate scheme for water efficient appliances, the

changed significantly since 2005 with small increases to both solar and biomass energy J. Edgoose,
Renewable and Distributed Energy, Sustainability Victoria, personal communication, 3 April 2009..
36
Department of Sustainability and Environment, Our Water Our Future: The Next Stage of the
Government's Water Plan, Victorian Government, Melbourne, 2007, p. 8.
37
P. Ker, 'Brumby's low-flow water pipe', The Age, 22 April 2009.
38

Department of Sustainability and Environment, Our Water Our Future: The Next Stage of the
Government's Water Plan, Victorian Government, Melbourne, 2007, p. 10.
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P. Harris, Secretary, Department of Sustainability and Environment, Transcript of evidence, Melbourne, 8
September 2008, p. 4.
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showerhead exchange program, marketing campaigns, industry water
management plans and permanent water saving rules. 41
Water restrictions will also continue to play a role although it is intended that
these will be eased as more water becomes available as a result of the water
production and savings projects in the Victorian Water Plan. 42 The Plan
predicts that by July 2012 Melbourne will not have of water restrictions
,although permanent water saving rules will remain. However, on 17 March
2009, an article in The Age stated that under a revised plan, Melbourne will
remain on water restrictions until at least July 2013 with no end to restrictions
predicted. 43
The Victorian Auditor-General reported in 2008 that the Victorian Water Plan
was developed as an emergency response with tight timeframes. 44 As a result,
the community consultation was not as comprehensive as that of the white
paper and the CRSWS and the rigour of the cost estimates varied significantly
across the plan components. Additionally, information on the Food Bowl
Modernisation Project did not adequately explain the basis for the water
savings estimates. 45 The report concluded: “The announcement of the food
bowl project in June 2007 was not informed by a rigorous cost analysis and full
validation of the water savings estimates.” 46

Water authorities’ water plans
Victoria's water authorities, also known as water corporations or water
retailers, supply water and sewerage services to customers within their service
areas. Melbourne’s water sector is made up of the Melbourne Water
Corporation (Melbourne Water), and three state-owned companies that are
holders of water and sewerage licenses issued under the Water Industry Act
1994 (the licensees). The licensees, also known as the water retailers, are City
West Water, South East Water and Yarra Valley Water.
All water authorities’ water plans must conform to Statements of Obligations
issued by the Minister for Water in consultation with the Treasurer. According
to the Victorian Auditor-General, the main difference between Melbourne
Water and the retailers is that the retailers have a greater focus on commercial
objectives. 47
Water plans outline how each corporation will deliver on service standards
over the designated five-year period, the revenue required, and the prices
proposed to generate sufficient revenue. The plans are reviewed and must be
agreed upon by the water pricing and service standards regulator, the

41

Department of Sustainability and Environment, Our Water Our Future: The Next Stage of the
Government's Water Plan, Victorian Government, Melbourne, 2007, p. 13.
42
Ibid, p. 17.
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P. Ker, 'Plan flags stricter water restrictions for longer', The Age, 17 March 2009.
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Victorian Auditor-General, Planning for Water Infrastructure in Victoria, Melbourne, 2008, p. 28.
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Essential Services Commission (ESC), before the proposed pricing schedules
can be finalised.
In accordance with amended Statements of Obligations, 48 four-year water
plans have been developed for the period 2009-10 to 2012-13 and submitted
to the ESC for consideration. In the water plans, all water authorities proposed
to significantly increase their charges due to:
•

a sizable capital works program (inclusive of relevant components of
implementing and managing the Victorian Water Plan);

•

real increases in operating expenditure; and

•

reduced water consumption. 49

The proposed price increases 50 remain within the government’s expectation of
water prices doubling in real terms over the five-year period, following the
release of the Victorian Water Plan. 51 A draft of the ESC’s findings on the water
plans was released on 21 April 2009 with the final report due mid 2009.

The Water Act: Victoria’s legislative framework
The Water Act 1989 (the Water Act) is the primary statement of the law in
relation to water in Victoria.
This Act has the following purposes —
•

to re-state, with amendments, the law relating to water in Victoria;

•

to provide for the integrated management of all elements of the
terrestrial phase of the water cycle;

•

to promote the orderly, equitable and efficient use of water resources;

•

to make sure that water resources are conserved and properly managed
for sustainable use for the benefit of present and future Victorians;

•

to maximise community involvement in the making and implementation
of arrangements relating to the use, conservation or management of
water resources;

•

to eliminate inconsistencies in the treatment of surface and groundwater
resources and waterways;

48 Statements of Obligations for Melbourne metropolitan water authorities were initially due to be finalised for
the 2008-09 – 2012-13 period but were delayed for a year to allow for the completion of the Victorian
Competition and Efficiency Commission, Water Ways, Inquiry into Reform of Metropolitan Retail Water
Sector, Victorian Competition and Efficiency Commission, Melbourne, 2008.
49
Essential Services Commission, Summary of Metropolitan Businesses' Water Plans, 2008, p. 1.
50

Essential Services Commission, Metropolitan Melbourne Water Price Review 2008-09 — Water Plans
Issues Paper, Melbourne, 2008, p. 6.
51
Department of Sustainability and Environment, Our Water Our Future: The Next Stage of the
Government's Water Plan, Victorian Government, Melbourne, 2007, p. 27.
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•

to provide better definition of private water entitlements and the
entitlements of Authorities;

•

to foster the provision of responsible and efficient water services suited
to various needs and various consumers;

•

to provide recourse for persons affected by administrative decisions;

•

to provide formal means for the protection and enhancement of the
environmental qualities of waterways and their in-stream uses;

•

to provide for the protection of catchment conditions;

•

to replace many forms of detailed administrative supervision of
Authorities with general supervision by the Minister, through approved
corporate plans and express directions;

•

to continue in existence and to protect all public and private rights to
water existing before the commencement of the relevant provisions of
this Act. 52

Legislative responsibilities
Primary responsibility for the administration of the Water Act resides with the
Minister for Water, who:
•

must make sure that a continuous program of assessment of the water
resources of the State is undertaken; and

•

must make sure that a program of long term water resources
assessments is undertaken in accordance with this Act; and

•

must make sure that a program of sustainable water strategies is
undertaken for the State in accordance with this Act; and

•

subject to and in accordance with this Act, may allocate the available
water resources; and

•

may require an assessment of the environmental water reserve to be
carried out. 53

In addition, the Treasurer is responsible for ensuring the financial success and
viability of water authorities. The Minister for Water and the Treasurer have
joint responsibility for corporate planning, performance monitoring, and board
appointments in the metropolitan water sector. 54
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Legislated governance arrangements
The legislated elements of water governance and planning in Victoria include:
•

the portfolio responsibilities of the Minister for Water, the Minister for
the Environment and Climate Change and the Treasurer, and the
associated support provided by the Department of Sustainability and
Environment (DSE) and the Department of Treasury and Finance
(DTF);

•

DSE’s statewide and regional
management responsibilities;

•

the oversight of water authorities by DSE and DTF;

•

the regulation of water authorities by DSE, the Environment Protection
Authority, the Essential Services Commission and the Department of
Human Services; 55

•

the planning and operational responsibilities of the metropolitan,
regional and rural water authorities. 56

water

resource

planning

and

The Water Act also contains provisions which are administered by, or of
relevance to, the Minister for the Environment and Climate Change. These
provisions relate to the Minister’s role under the Catchment and Land
Protection Act 1994 and include provisions for the optional assignment of
water shares and water allocations to the Minister 57 and the Minister’s powers
and duties regarding environmental entitlements. 58

Governance and key stakeholder relationships
The responsibility for the planning and management of Melbourne’s water
supply encompasses a range of public institutions including government
departments, water authorities and regulators. It is therefore critical that
governance arrangements are both clear and efficient to ensure policy
coordination and the consistent implementation of plans.
The water industry governance framework has its basis in the Water Act, the
Water Industry Act 1994, and associated legislation. The Department of
Sustainability and Environment’s Water Governance - Institutional
Arrangements chart describes the respective responsibilities of and
relationships between the key governance tiers involved in the supply of water
in Victoria. The framework is set out in Figure 2.3.

55

The Safe Drinking Water Act 2003, legislates for the supply of safe drinking water by placing obligations
on suppliers of drinking water (i.e. water authorities) and associated services. The Secretary of the
Department of Human Services is empowered to enforce the act.
56
Victorian Auditor-General, Planning for Water Infrastructure in Victoria, Melbourne, 2008, p. 56.
57

Water Act 1989, ss. 33U–33V.

58

Ibid, ss. 48B–48D, 48K– 48L, 48O, 48PB, 48Q.
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Figure 2.3: Water governance – institutional arrangements

Source: Department of Sustainability and Environment, White Paper: Securing Our Water
Future Together, Victorian Government Department of Sustainability and Environment,
Melbourne, 2004, p. 140.

Ministers, Secretaries and the Department of Sustainability
and Environment
The Minister for Water and the Minister for the Environment and Climate
Change and the Treasurer are responsible for overall planning and resource
allocation, setting water authority obligations, ownership and monitoring of
water authorities’ financial performance and developing policy.
The Ministers are ultimately responsible for the effective implementation of
government policy such as those set out in the Securing Our Water Future
Together white paper and reinforced with Our Water Our Future: Next Stage of
the Water Plan. These policies encompass all aspects of the water industry
and are emphasised through the governance arrangements.
The Department of Sustainability and Environment (DSE) provides support for
its Ministers - the Minister for Water, who has overall responsibility for the
management of all water resources in Victoria and the Minister for the
Environment and Climate Change, who is responsible for setting the
framework for the integrated management and protection of catchments
feeding rivers, streams and water storages. 59
The Department advises the Minister for Water on:

59
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•

water policy;

•

strategic, whole-of-state and regional water planning;

Victorian Auditor-General, Planning for Water Infrastructure in Victoria, Melbourne, 2008, p. 13.
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•

the obligations applied to the 19 water authorities responsible for
harvesting and supplying water; and

•

the performance of these water authorities in discharging their
obligations.

The Department advises the Minister for the Environment and Climate Change
on:
•

planning for the management of the catchments;

•

the use of environmental entitlements where a volume of water is
legally allocated to the Minister to safeguard the health of the
environment;

•

the obligations applied to the ten Catchment Management Authorities
(CMAs) responsible for formulating regional plans to protect and sustain
water resources; and

•

the performance of the CMAs in discharging their obligations.

In addition, the Treasurer is responsible for ensuring the financial success and
viability of water authorities. The Department of Treasury and Finance
undertakes this role on behalf of the Treasurer. 60
The importance of the delivery of water services has been recognised by the
Victorian Parliament through the assent of the Constitution (Water Authorities)
Act 2003. This Act amends the Constitution Act 1975 for the purpose of
securing the continued public responsibility for ensuring the delivery of water
services to the people of Victoria. 61
Meanwhile, the Water Act ensures that the control of and responsibility for
Melbourne’s water supply, its management and future planning lies with the
government of the day, in particular, the Minister responsible for water. 62

Metropolitan water authorities
Victoria's water authorities supply water and sewerage services to customers
within their service areas. Two types of water authorities constitute the water
sector:
•

sixteen water corporations constituted under the Water Act 1989; and

•

three state owned companies established under the Corporations Act
2001 that are holders of water and sewerage licenses issued under the
Water Industry Act 1994 (the retailers). 63

60

Department of Sustainability and Environment, Securing Our Water Future Together, Victorian
Government, Melbourne, 2004, p. 142.
61

Constitution (Water Authorities) Act 2003. Preamble.

62

Water Act 1989. s. 7. The Crown has the right to the use, flow and control of all water in a waterway and
all groundwater.
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Melbourne Water, one of the sixteen water corporations, manages Melbourne's
water supply catchments, removes and treats most of Melbourne's sewage,
approximately 330 gigalitres annually, and manages rivers and creeks and
major drainage systems throughout the Port Phillip and Westernport region. It
also supplies approximately 500 gigalitres of water annually to its customers,
the three water retailers. 64
The retailers deliver retail water supply and sewerage services to customers in
the Melbourne metropolitan area. The retailers are City West Water, South
East Water, and Yarra Valley Water. Figure 2.4 shows each of the water
retailers’ respective areas of operation within metropolitan Melbourne.

Figure 2.4: Areas covered by the Melbourne’s water retailers

Source: WaterSmart, Water Supply-Demand Strategy for Melbourne 2006-2055, Melbourne,
2006, p 2.

All water authority boards are accountable for:

63

•

forming plans consistent with government policy, financial performance
objectives and statewide and regional strategies;

•

pricing proposals, through the regulatory process administered by the
Essential Services Commission;

•

the effective implementation of their plans; and

Department of Sustainability and Environment, 'Water Corporations', viewed 23 January 2009,
<http://www.ourwater.vic.gov.au>.
64
Melbourne Water, 'Who We Are', viewed 22 May 2009, <http://www.melbournewater.com.au>; Melbourne
Water, 'Our Customers and Services', viewed 25 May 2009, <http://www.melbournewater.com.au >.
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•

monitoring the outcome of their plans and reporting to government. 65

The Minister for Water issues Statements of Obligations to Melbourne Water
and the three water retailers stating the government’s expectations for quality
and performance standards, community service obligations ,including active
involvement in water conservation initiatives, and other obligations to produce
and submit individual Water Plans to the Essential Services Commission.
Under their respective Statements of Obligations, all four water authorities
have responsibility to achieve water conservation and recycling targets defined
in the CRSWS. Metropolitan water authorities are responsible for waterway
management, water supply, sewage and recycling and are the primary point of
contact for water consumers.

Catchment management authorities
Catchment Management Authorities (CMAs) are responsible for the health of
Victoria’s rivers and water storages through the management of the
catchments which feed and replenish these water sources. (Figure 2.5) The
functions and powers of CMAs are defined in the Water Act 1989 and the
Catchment and Land Protection Act 1994. The management powers of CMAs,
in relation to waterways, floodplains, drainage and environmental water
reserves, are set out in the Water Act. 66
The Minister for the Environment and Climate Change issues Statements of
Obligations for each of the CMAs stating the government’s expectations for the
achievement of integrated and sustainable management of river health.67
CMAs are required to:
•

implement a regional catchment management strategy;

•

plan the longer term and day-to-day use of water set aside for the
environment (through a three to five-year environmental operating
strategy and an annual water plan); and

•

report on compliance with these strategies and plans to the Minster for
the Environment and Climate Change.

Their activities are funded through State and Commonwealth Government
grants, including an environmental levy. 68

65

Victorian Auditor-General, Planning for Water Infrastructure in Victoria, Melbourne, 2008, p. 57.

66

Department of Sustainability and Environment, 'Catchment Management Authorities', viewed 20 May
2009, <http://www.ourwater.vic.gov.au>.

67

Department of Sustainability and Environment, 'Statement of Obligations', viewed 20 May 2009,
<http://www.ourwater.vic.gov.au >.
68
Victorian Auditor-General, Planning for Water Infrastructure in Victoria, Melbourne, 2008, p. 15.
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Figure 2.5: Victoria’s catchment management authorities

Source: Department of Sustainability and Environment, ‘Our Water, Our Future: Your Local
CMA’, viewed 20 May 2009,
<http://www.ourwater.vic.gov.au/governance/catchment_management_authorities/your_local_c
ma>.

The Port Phillip and Westernport CMA has responsibility for the health and
management of most of Melbourne’s catchments, with the West Gippsland
catchment region containing Melbourne’s largest water storage reservoir, the
Thompson.

Community, customers and local government
The community and customers are important to the water industry governance
system because they are the end users of water and water services. Service
charges paid by water users provide revenue to the water retailers. All water
users play a vital role in delivering the government’s water conservation goals
that are administered by the water authorities.
In addition, the community and customers contribute to the accountability of
water authorities and ultimately governance as a whole, by making complaints
and advocating in support of or against policies and projects.
The Our Water Our Future white paper recognises local government’s water
management role as a manager of urban stormwater, planning authority and
key regional agency. In January 2006 the Victorian Government announced
$20 million for councils to improve stormwater management in the Yarra
catchment. The funding is over four years, with $10 million specifically
allocated to the lower reaches, that is, Melbourne. The funding provides
support for councils along the Yarra to implement plans for better management
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of urban stormwater. 69 Local government owns approximately 25 000
kilometres of the drainage network, according to Stormwater Victoria
estimates. 70 While not directly responsible for facilitating water conservation
within the community, many councils are taking a lead role in water
conservation for both their own water use and that of the broader community. 71

Regulatory bodies
The following agencies have regulatory responsibilities:
•

the Essential Services Commission (ESC) regulates prices and service
standards;

•

the Environment Protection Authority Victoria (EPA) is responsible for
protecting the environment;

•

the Drinking Water Regulatory Unit of the Department of Human
Services regulates drinking water quality; and

•

the Energy and Water Ombudsman Victoria (EWOV) deals with water
authorities’ customer complaints.

The Essential Services Commission
As economic regulator for the Victorian water industry, the Essential Services
Commission (ESC) is responsible for determining prices and overseeing the
service standards to be achieved by each of the State’s urban and rural water
businesses. 72 The Commission makes its determination taking account of
water plans put forward by water authorities as well as the input of the
community and State Government, who are consulted throughout the water
planning process. 73
The Commission’s role will become increasingly important as water charges
are set to nearly double by 2012 due to large capital investment and
maintenance costs, and as water pricing is used as a means to limit excessive
consumption of a scarce resource (see Chapter 3 for further discussion on
pricing).

The Environment Protection Authority
The Environment Protection Authority (EPA) is the environmental regulator
with regard to the quality of Melbourne’s water supply. The EPA monitors the

69

Municipal Association of Victoria, 'Environment: Integrated Water Management', viewed 20 May 2009,
<http://www.mav.asn.au>.
70
C. Cullino, Member, Stormwater Victoria, Transcript of evidence, Melbourne, 27 October 2008, p. 5.
71

Municipal Association of Victoria, 'Environment: Integrated Water Management', viewed 20 May 2009,
<http://www.mav.asn.au>.
72
The Commission's general regulatory powers are set out in:
the Essential Services Commission Act 2001;
Part 1A of the Water Industry Act 1994; and
a Water Industry Regulatory Order (WIRO) made under section 4D of the Water Industry Act.
73
Melbourne Water, 2009 Water Plan, Melbourne Water, Melbourne, 2008, p. 5.
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various sources of water and regulates the use of different sources or qualities
of water. For example, recycled A-grade water can be used for watering sports
fields, community gardens, and industry but not for drinking purposes.
The EPA will have an increased role as alternative water supply options, such
as water recycling, stormwater harvesting, and groundwater use and storage,
are adopted or become more widespread.

The Drinking Water Regulatory Unit
The Drinking Water Regulatory Unit of the Department of Human Services has
responsibility for the implementation and oversight of the Safe Drinking Water
Act 2003. 74 The Act is the first in Victoria to specifically regulate the safety and
quality of drinking water supplies. The Drinking Water Regulatory Unit works
with the Victorian water industry, other units within the Department of Human
Services, key stakeholders and other government departments to deliver the
regulatory objectives of the Act.

Energy and Water Ombudsman Victoria
The
Energy
and
Water
Ombudsman
Victoria
(EWOV)
has
the power to investigate and resolve disputes between Victorian
consumers and their electricity, gas and water companies. 75 While EWOV does
not have a direct role in the management of water supplies, they do provide a
social justice role and a means by which water customers can resolve disputes
with the water retailers or Melbourne Water.
The Auditor-General found in his 2008 report that while the water governance
relationship is complex, the relationship supported the appropriate planning of
water infrastructure and delivery of water services to Melbourne’s households,
businesses and industry. 76

Funding for water supply programs
The planning and implementation of Melbourne’s future water supply programs
and projects are funded by:
•

customer charges, levied by water authorities;

•

the Victorian Government through the Victorian Water Trust or separate
contributions to specific projects made through normal budgetary
processes; and

•

Commonwealth Government contributions.

74

Department of Human Services, 'Drinking Water', viewed 22 May 2009,
<http://www.health.vic.gov.au/environment/water/drinking.htm>.
75

Energy and Water Ombudsman, 'Energy and Water Ombudsman (Victoria)', viewed 22 May 2009,
<http://www.ewov.com.au/>.
76
Victorian Auditor-General, Planning for Water Infrastructure in Victoria, Melbourne, 2008, p. 3.
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Customer charges
Customer charges levied by the water retailers fully fund day-to-day
management and operation of Melbourne’s water supply systems. Additionally,
customer charges are the primary source of funding water infrastructure
investment. For example, nearly 90 per cent of the $4.9 billion cost of the
Victorian Water Plan will be funded through customer charges. 77 Figure 2.6
displays the approximate proportion of funding sources for the Victorian Water
Plan.

Figure 2.6: Funding sources for the Victorian Water Plan
capital works program
10%

90%

Customer charges

Other funding sources

Source: Environment and Natural Resources Committee and Auditor-General, Planning for
Water Infrastructure in Victoria, Melbourne, 2008, p. 19.

The Victorian Water Trust
The government established the $320 million Victorian Water Trust (VWT) in
2003 to provide investment over 10 years to secure sustainable water supplies
for Victoria. The VWT Advisory Council was established to provide
independent advice to the Minister for Water on the allocation of Trust funds,
additional sources of funding and Victorian water policy.
The objectives of the VWT are to fund, at the direction of the Minister for
Water, programs that will:

77

•

enhance the health and sustainability of the water resources of Victoria,
including rivers;

•

provide greater security for meeting the future water needs of
Victorians;

•

encourage the increased reuse and recycling of water in Victoria; and

Ibid, p. 19.
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•

improve efficiencies in the use of water across Victoria. 78

The Council has no powers to approve projects or to allocate funding for their
completion. These responsibilities remain with the Minister for Water. 79
The Minister has committed Victorian Water Trust funding to a wide range of
projects. Examples of these projects include:
•

the Water Smart Homes and Gardens rebates to encourage improved
water-use efficiency throughout the home and garden;

•

river health and riverine habitat restoration;

•

research on management of water in towns and cities in partnership
with the Smart Water Fund; and

•

sustainable water projects as part of the Werribee Plains Vision. 80

The VWT has also made contributions towards the Wimmera Mallee pipeline
project and the Northern Victoria Irrigation Renewal Project in the GoulburnMurray region. 81 Many VWT projects have included investment from other
sources, such as the Commonwealth Government, water authorities and the
private sector. In many instances, local communities are responsible for
delivering the on-ground works supported by the VWT.
The Acting Chair of the VWT Advisory Council advised the Committee that all
$320 million of the original VWT fund have now been fully committed to
projects. 82
In his 2008 performance audit into Planning for Water Infrastructure in Victoria,
the Victorian Auditor-General reported, that:
The $320 million of funding committed to the Victorian Water Trust has been disbursed in
three phases:
•

The first phase of $162 million funded the Government’s 2002 election
commitments, which preceded the formation of the VWT advisory council;

•

The second phase of $108 million provided funds for projects recommended
by the VWT advisory council while an additional $4 million was allocated to the
Water Smart Homes and Gardens Project; and

•

The third phase committed $50 million to the Victorian Water Plan. 83

78

Department of Sustainability and Environment, 'Victorian Water Trust', viewed 2 February 2009,
<http://www.ourwater.vic.gov.au/programs/victorian-water-trust>.
79
Victorian Auditor-General, Planning for Water Infrastructure in Victoria, Melbourne, 2008, p. 16.
80

Department of Sustainability and Environment, 'Trust Investment', viewed 16 February 2009,
<http://www.ourwater.vic.gov.au/programs/victorian-water-trust/trust-investment>.
81
82

Ibid.

C. Forster, Victorian Water Trust Advisory Council letter to the Committee, Victorian Water Trust Advisory
Council, 11 September 2008.
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The Auditor-General also reported that a small number of VWT projects had
fallen behind schedule:
For the period up to June 2007, we compared the budgeted expenditure listed in the VWT
progress report with the actual expenditure documented in the VWT project register. Of the 20
projects listed in the progress report, seven were underspent by more the $1 million and of
these three were underspent by more than $3 million. 84

Commonwealth Government contributions
The Commonwealth Government has indicated that it will contribute to a
number of Victorian Government projects, such as the Food Bowl
Modernisation Project and Wimmera-Mallee pipeline which are directly
supported by national strategies. 85 According to the Department of
Environment, Water, Heritage and the Arts, the Commonwealth Government
will provide funding capped at $167 million over ten years, from June 2005, for
the $501 million Wimmera-Mallee Pipeline Project. The remaining funding will
be sourced from equal funding from the Victorian Government and the water
authority and users. 86
The Commonwealth also provides grant funding to CMAs.

83

Victorian Auditor-General, Planning for Water Infrastructure in Victoria, Melbourne, 2008, p. 16.

84

Ibid, p. 48.

85

Ibid, p. 20.

86

Department of the Environment, Water, Heritage and the Arts, 'Environment, Water, Grants and funding,
Water Smart Australia: Wimmera Mallee pipeline project', viewed 3 April 2009,
<http://www.environment.gov.au/water/programs/wsa/projects/vic03.html>.
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3

Water use efficiency and conservation
Key findings

3.1

Melbourne’s water users have made substantial progress in water
use efficiency and conservation in recent years. However, there is
still scope to continue reducing demand and using alternative
water sources for non-potable water uses, particularly through
infrastructure investments.

3.2

There is a limit to how far residential water demand can be reduced
before impacting on people’s quality of life.

3.3

A key challenge for water managers will be to maintain and
improve on Melbourne’s water use efficiency and conservation
efforts following the introduction of additional water supplies
delivered as part of the Victorian Water Plan.

3.4

Water restrictions and the permanent water savings rules have
played a key role in helping Melbourne’s water users achieve
significant water savings over the past seven years.

3.5

Water restrictions based on supply limitations are generally
accepted by the community.

3.6

Water restrictions affect some water users more than others. This
is true for some industries such as nurseries, pool and spa retailers
and commercial car washes. Other water intensive industries, such
as manufacturing and power generation, do not face restrictions
that are primarily aimed at residential water users. Municipal
councils and residential vegetable growers may also be
disproportionately affected.

3.7

Water shortages and restrictions, through qualifications to the
allocation of the Environmental Water Reserve, have adversely
affected the ecological health and productivity of rivers and
wetlands.

3.8

Behavioural change programs, such as the Target 155 Campaign,
are essential for maintaining the present water conservation ethos
of the Victorian community, however they should be designed to
be responsive to changes in water availability, as is the case in
South East Queensland.
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3.9

Performance based water efficiency standards are a flexible and
cost effective means of achieving water efficient houses and nonresidential buildings.

3.10

In order to set water efficiency performance standards, an
environmental sustainability assessment and rating system for
houses and other non-residential buildings needs to be established
in Victoria.

3.11

At present there is no minimum standard for water efficiency that
applies to new, renovated or existing non-residential buildings.

3.12

Financial incentives such as rebates and subsidies are cost
effective ways of sharing the financial burden of installing water
saving devices, whilst reducing the demand for new supplies of
water.

3.13

Stakeholder views vary on the extent to which the government
funds the Water Smart Gardens and Homes Rebate Scheme, the
size of the rebate, the variety of eligible products and the eligibility
of the rebate applicant.

3.14

The Victorian Government has targeted large industrial water users
with a range of specific water use and conservation programs,
however, behavioural change programs and financial incentives,
such as rebates are primarily focused on residential water users.
While water restrictions still apply to businesses and industry,
behavioural change programs and financial incentives are not
specifically targeted to the many businesses with more moderate
water needs.

3.15

The Melbourne non-residential sector has made significant water
savings since the 1990s, reducing water consumption by 38 per
cent.

3.16

Water prices are set to double in real terms by 2012 to pay for the
water infrastructure investment plans outlined in the Victorian
Water Plan.

3.17

Water pricing can influence water consumption decisions but the
potential impact of price rises is reduced while severe water
restrictions are in place. As water demand is relatively inelastic and
represents only a small percentage of household expenditure, the
direct impact of price increases on consumption is likely to be
minimal.

3.18

The present rising block tariffs structure for residential water users
sends an appropriate water conservation message but creates
some equity and efficiency issues.

3.19

The non-residential sector may be more likely to respond to price
increases than residential water users, as rising prices make
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alternative water sources and the investment in their associated
infrastructure more viable.

3.20

Up to seven per cent of Melbourne’s water is lost through broken
pipes and leaks.

3.21

Due to the age of the infrastructure and extremely dry weather
conditions, Melbourne’s water retailers have experienced high
levels of water main breaks.

3.22

Further water savings can still be achieved through increased leak
detection efforts although the cost implications are significant.

Introduction
The Inquiry’s first term of reference requires the Committee to examine the
merits of supplementing Melbourne’s water supply by further water savings
through increased conservation and efficiency efforts.
In the 2004 Securing Our Water Future Together white paper, the Victorian
Government prioritised water conservation as one of the most important
activities to improve Melbourne’s water security. 1 The government further
acknowledged the role of water conservation and efficiency in the 2006 Central
Region Sustainable Water Strategy (CRSWS), stating that “using less water
should be the starting point in addressing the challenge of water scarcity
because it is generally the most cost effective solution and it has little or no
environmental or social drawbacks.” 2
The merits of conserving water, in comparison to the production of “new or
additional” water, are compelling. A litre of water saved is equivalent to a litre
of “new or additional” water, but is less costly to supply and has fewer
environmental impacts. The white paper describes water conservation and
efficiency as the priority action because:
•

all Victorians can conserve water;

•

measures to reduce water use are generally less costly than
substituting drinking water with alternative supplies;

•

it reduces discharge of effluent into the environment;

•

it reduces energy used for treatment, pumping and heating and hence
greenhouse gas emissions; and

1

Department of Sustainability and Environment,: Securing Our Water Future Together, Victorian
Government, Melbourne, 2004, pp. 93, 96.
2
Department of Sustainability and Environment, Sustainable Water Strategy Central Region: Action to
2055, Victorian Government, Melbourne, 2006, p. 4.
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•

it reduces extraction of water from the environment. 3

This chapter will discuss water use efficiency and conservation efforts
presently being implemented by the Victorian Government, Melbourne’s
metropolitan water retailers, business, industry and the community. Areas of
discussion include:
•

water restrictions and permanent water savings rules;

•

behavioural change programs;

•

water efficient buildings and appliances;

•

rebates and other incentives for water efficient products;

•

water use efficiency in the non-residential sector;

•

water pricing to encourage water saving; and

•

leak detection and repair.

The Committee notes that the previous Environment and Natural Resources
Committee tabled its Inquiry into Sustainable Communities report in 2005
which contained 24 recommendations that relate to water efficiency in
households, see Appendix 5.

Definition of water use efficiency and conservation
Water use efficiency can mean more than just using less water. Any
improvement to water use efficiency will conserve existing water supplies by
using and wasting less water. Additionally, water efficiency also means using
water more wisely, for example, using alternative sources or various qualities
of water for different purposes. Using alternative sources of water that are ‘fitfor-purpose’ is an efficient outcome because the highest quality and most
valuable water, that is potable drinking water is saved by substituting it for
water of lesser quality. Fit-for-purpose water may include treated recycled
water, rainwater, stormwater or groundwater for some household purposes,
use on plants and gardens, irrigation and industry.
In their submission to the Inquiry WaterMark Australia discusses the expanded
notion of water efficiency, stating that it is more than just using less water, it is
about using and reusing all available sources of water:
‘Water efficiency’ is a term in common use within the water sector and government quarters. It
tends to be narrowly defined, focusing only on ways of reducing water consumption, such as
cutting down shower time or not hosing driveways. It suggests that we become water efficient
simply when we use less water in everyday activities. We are currently profligate users of the
highest quality fresh water. A token reduction in our daily use of such water does not equate
with real water efficiency.

3

Department of Sustainability and Environment, Securing Our Water Future Together, Victorian
Government, Melbourne, 2004, p. 96.
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Real water efficiency is reached when we significantly reduce the volumes of potable water
and when we use all available water (rainfall, stormwater, treated wastewater) again, and
again, before we finally discharge it. 4

Water conservation and efficiency as a demand management outcome is the
focus of this chapter while the efficient use and substitution of potable water by
other water sources such as stormwater, treated wastewater and groundwater
are examined in more detail in Chapters 4, 5 and 6 of this report.
Progress in water use efficiency and conservation
Recent water use efficiency and conservation efforts have resulted in
Melbourne’s water storages being at a substantially higher level than they
would have been without conservation measures. The encouragement of water
savings, the imposition of water restrictions and a program of leak detection
and repair has seen average total daily water use decline from 1.32 gigalitres
per day in the 1990s to 1.04 gigalitres per day in 2007-08, as presented in
Figure 3.1. This 21 per cent reduction in average daily use occurred while
Melbourne’s population grew by about 22 per cent. 5

Figure 3.1: Daily water use for Melbourne

Source: Melbourne Water, ‘Sustainability Report, 2007-08: Managing Our Current Supplies’,
viewed 26 May 2009, <http://www.melbournewater.com.au >.

The government set water consumption targets to reflect its conservation and
efficiency objectives in the Central Region Sustainable Water Strategy

4

Watermark Australia, Submission, no. 63, 29 August 2008, p. 6.

5

Melbourne Water, ‘Sustainability Report, 2007-08: Our Water Our Future’, viewed 26 May 2009,
<http://www.melbournewater.com.au/applications/annual_report_2008/water_owof.htm>.
Population growth calculated from a 1991 census calculation of 3,156,700 and a 2008 population estimation
of 3,850,000.
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(CRSWS). The region-wide targets aim to reduce total per capita water use,
i.e. combined residential and non-residential, by at least 25 per cent compared
to the 1990s average in 2015, and 30 per cent in 2020. 6 In 2007-08,
Melbourne’s per capita water consumption was 34 per cent below the 1990s
average, well exceeding the 2020 target. Figure 3.2 provides an overview of
water consumption by households and businesses and the 2020 consumption
target of 296 litres per person per day as set out in the CRSWS. Since the late
1990s Melbourne’s average daily water consumption has been reduced from
423 litres (1990s average) per person to 276 litres. 7 The Committee has since
been advised that the actual per capita daily water consumption in 2007-08
was 269 litres. 8

Figure 3.2: Per capita water consumption in Melbourne

* 2007-08 is projected consumption based on actual data to 31 May 2008.
Source: Department of Sustainability and Environment, 'Our Water Our Future - The Next
Stage of the Government’s Water Plan 12 Month Progress Report', Victorian Government,
Melbourne, 2008, p. 6.

In addition, Melbourne has the lowest water use per property (a slightly
different measurement to above) compared with some of Australia’s other
capital cities. 9 These figures, presented in Figure 3.3, include all water
consumption – household, industry, leakage etc.

6

Department of Sustainability and Environment, Sustainable Water Strategy Central Region: Action to
2055, Victorian Government, Melbourne, 2006, p. 4.
7
Department of Sustainability and Environment, 'Our Water Our Future - The Next Stage of the
Government’s Water Plan 12 Month Progress Report', Victorian Government, Melbourne, 2008, p. 6.
8

D. Sheehan, Senior Policy Officer, Office of Water, Department of Sustainability and Environment,
personal communication, 29 April 2009.
9
T. Holding, Minister for Water, 2009, 'Melburnians the nation's best water users', Media Release, 6 April,
2009.
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Figure 3.3: Australian capital city water consumption
comparison, 2007-08
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Source: T. Holding, Minister for Water, 2009, ‘Melburnians the nation's best water users’, Media
Release, 6 April 2009. Interpreted data originally sourced from Water Services Association of
Australia, National Performance Report 2007–2008: Urban water utilities, Melbourne, 2009.
Melbourne data is the combined average of Melbourne’s water retailers and Melbourne Water.

The CSIRO presented data which the Committee has incorporated into Figure
3.4. The figure shows a breakdown between residential (including outside
watering) and internal residential water consumed in the years 2004-05 and
2006-07. This two year period is significant in highlighting the effect of water
restrictions. On 1 March 2005 permanent water savings rules replaced stage 2
water restrictions. Stage 1 water restrictions were re-introduced on 1
September 2006 and were progressively strengthened to Level 3a on 1 April
2007. 10

10

Melbourne Water, 'Sustainability Report 2007/08: Our Water Our Future', viewed 25 May 2009,
<http://www.melbournewater.com.au/applications/annual_report_2008/water_owof.htm>.
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Figure 3.4: Residential and internal residential daily, per capita
water use, 2004-05 and 2006-07
Melbourne’s residential water consumption –
Litres per person per day

2004-05

2006-07

Total

208

185

Internal

157

150

External

51

35

Source: CSIRO, Submission, no. 34, 29 August 2008, p. 7. Data from WaterSmart working
group report, 2006 and Melbourne Water’s Sustainability Report 2006/07.

The figure shows that external water use reduced from 51 to 35 litres/day, a 31
per cent reduction. Meanwhile daily internal water use fell by an average of
seven litres over the period. The CSIRO submission comments on the figure:
It can be seen that the major impact of water restrictions is on external residential water use,
although consumer concerns and the impact of more efficient water appliances has also
reduced internal consumption. 11

The CSIRO also notes that whilst consumption has fallen, internal residential
consumption rates in northern Europe are still below what has been achieved
in Melbourne during water restrictions:
In comparison with the 2006-07 figure for Melbourne of 150 litres per person per day, average
internal water consumption in northern European households is 125 litres per person per day.
This comparison indicates the prospect for further water savings if a higher adoption of water
efficient appliances can be achieved. From these figures alone, Melbourne wide achievement
of northern European internal household consumption levels would save about 35 GL/annum
or about 8% of the total 2006-07 supply.
It is important to distinguish between permanent water use reductions that may be achieved
through long term demand management initiatives, as against temporary drought
restrictions. 12

The Committee notes that continued water conservation and efficiency
improvements remain a vital component of the future management of
Melbourne’s water supplies. However, it also acknowledges that, given current
water savings technology, there is a limit to how much water can be
conserved. The CSIRO analysis confirms the value of continuing to pursue
water savings in homes, commerce and industry, however, its analysis notes:
It needs to be realised that there is a minimum level of water consumption that is needed to
preserve household amenity and the aesthetics of parks and gardens. The 2006-07
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CSIRO, Submission, no. 34, 29 August 2008, p. 7.

12

Ibid, p. 7.
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consumption figures for Melbourne occurred while the city was under significant water
restrictions and the concept of the 'Garden State' was brought into severe question. At the
same time, Brisbane has achieved average residential water consumption levels of 140 litres
per person per day, while under very severe Stage 6 water restrictions. However, it is
expected that this consumption level will rise after the recent easing of Stage 6 restrictions.
Economic studies by Marsden Jacob Associates (personal communication) have indicated a
significant negative economic impact of the current severe water restrictions in Brisbane.
Unless there is a significant breakthrough in the technology associated with residential water
use, it is unlikely that any large reduction in water consumption below that achieved in 200607 will be sustainable in the long term. Consequently, prudence dictates that long term
planning of water supply assumes a total consumption (including industry, commerce and
residential supply) for Melbourne of around 300 litres per person per day, with the aim of
reducing this to perhaps 250 litres per person per day as new, more efficient water saving
technologies enter the market. 13

A significant challenge for water managers is to ensure that any long term
demand management initiatives maintain or improve on current conservation
efforts into the future. This will be particularly important as water restrictions
are eased with the introduction of new water supplies and if significant rainfalls
return. In his submission to the Inquiry the Commissioner for Environmental
Sustainability commented on the risks posed by the government’s proposed
large scale desalination plant on maintaining Melbourne’s conservation ethos
and its ability to optimise supply options:
Water restrictions and other demand management measures have fostered a strong
conservation ethos in Melbourne and markedly reduced consumption. Without on-going
commitment to demand management strategies, and institutionalising water efficiency
measures through building codes and design standards, the large volume of additional water
produced by the desalination plant carries the risk of undermining this ethos and a return to
excessive water use by households and industry. The large volumes of water produced may
have lesser economic and environmental costs, and allow Melbourne’s supply system to be
optimised at a finer scale. 14

Similarly, Professor John Langford, Director of Uniwater provided the
Committee with a copy of Figure 3.5 and advised that:
… the drought of 1967 stimulated a major program of dam construction. People declared you
could have all the water you want and they induced a boom in water consumption, and our per
capita water consumption got up to 500 litres per day by about 1982.
In 1982 we had another one of our periodic droughts. It was short and sharp and severe, and
it was the first drought that did not stimulate a dam-building program, but what it did do was
stimulate a major demand management program that has been going on for the last 25 years,
and you can see that it has been reasonably if not very effective …
There are two things to remember. One, when this desalination plant is operational we do not
want to say, “You can have all the water you want so long as you are prepared to pay for it”

13

Ibid, p. 8.

14

I McPhail Commissioner for Environmental Sustainability, Submission, no. 105, 15 November 2008, p.
19.
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and remove the efficiency program because I can tell you what will happen – exactly what
happened there. We will be building desalination plant after desalination plant, which is
something I would think is unacceptable. So demand management stays on and efficiency
programs stay on, and we keep at it. 15

Figure 3.5: Melbourne’s historical average water
use per capita per day

Source: Professor J. Langford, Director, Uniwater, Department of Civil and Environmental
Engineering, The University of Melbourne., Transcript of evidence, Melbourne, 27 October
2008, presentation notes.

The installation of further water efficient appliances, fixtures and other water
saving infrastructure will defer the need for further large scale supply
augmentation. Irrigation Australia Limited advised the Committee on the water
saving potential of efficient technologies, products and practice and highlighted
the challenge of setting policy frameworks that support these investments and
efforts:
Water efficient technology, products and practice can achieve significant additional water
savings. The additional water savings could be in the order of 30% of outdoor water use. The
challenge is to set policy frameworks that encourage investment in technology and improved
practice to meet a minimum benchmark of performance, and to design systems to check and
enforce the maintenance of minimum benchmarks. 16

15

J. Langford, Director, Uniwater, Department of Civil and Environmental Engineering, The University of
Melbourne, Transcript of evidence, Melbourne, 27 October 2008, pp. 3-4.
16
Irrigation Australia, Submission, no. 52, 29 August 2008, p. 7.
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Residential water conservation and efficiency
Residential water consumption accounts for 59 per cent of Melbourne’s total
water consumption with around 80 per cent of this water consumed in
bathrooms, laundries and kitchens, the remainder is used outdoors. 17 In a
typical suburban home, about 30 per cent of water is used in the shower, 16
per cent by washing machines, 14 per cent for toilet flushing and the remaining
20 per cent is used in the kitchen, baths and for other miscellaneous uses. 18
This breakdown is represented in Figure 3.6.

Figure 3.6: Typical breakdown of residential water use

Source: WaterSmart, Water Supply-Demand Strategy for Melbourne 2006-2055, Melbourne,
2006, p. 16.

Two broad measures can be used to improve water use efficiency and
conservation in households: the installation of more efficient water savings
fixtures and appliances and behavioural changes. Current water saving fixtures
and appliances include water saving shower heads, dual flush toilets, water
saving dishwashers and washing machines, trigger hoses and water tanks
connected to indoor appliances and for watering gardens. Some of these
residential water efficiency fixtures and appliances are illustrated in Figure 3.7.

17

WaterSmart, Water Supply-Demand Strategy for Melbourne 2006-2055, Melbourne, 2006, pp. 14-15.

18

Victorian Government, 'Our Water Our Future: Target 155 - How much water do you use?' viewed 25 May
2009, <http://www.ourwater.vic.gov.au/target155/water-use>.
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Figure 3.7: Residential water saving fixtures and appliances

Source: Department of Sustainability and Environment, Sustainable Water Strategy Central
Region: Action to 2055, Victorian Government, Melbourne, 2006, p. 43.

Behavioural change measures include shorter showers, turning off taps,
replacing leaking valves, collecting water during showers, using grey water to
water the garden and using mulch and soil moisteners.
To encourage water conservation and efficiency, Melbourne households can
receive financial rebates on the purchase of water saving fixtures and
appliances and goods from their respective water retailer. Rebates will be
discussed later in this chapter.
Many of the Victorian Government’s water conservation and efficiency
programs are focused on regulating or rewarding behaviours and purchasing in
the residential sector. CSIRO’s Principal Research Scientist for the Land and
Water Division, Dr Shiroma Maheepala, questions the merit of applying further
pressure on the residential sector to reduce water consumption as she
believes there are limited water savings to be found. Instead Dr Maheepala
argues that further water conservation opportunities exist in the non-residential
sector:
We are basically putting pressure on the residential sector to reduce water consumption. Do
we want to continuously do that, or do we want to look beyond the residential sector? The
immediate sector is the industrial sector, and the next immediate consideration is to look
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beyond urban water – looking at other possibilities… Can we somehow free up some water
and bring it to the residential sector? We do not believe pressuring the residential sector is the
way to go. 19

Non-residential water conservation and efficiency
Non-residential water use accounts for 41 per cent of Melbourne’s total
consumption. Thirty per cent is used by non-residential customers and 11 per
cent is non-revenue water which includes leakage from water mains (7 per
cent) with the remainder used for firefighting, stolen or unaccounted for due to
meter inaccuracies. 20
Melbourne’s non-residential customers, includes business, industry and
community institutions. These customers have collectively reduced their daily
per capita water consumption by about 38 per cent compared to the 1990s
average. 21 In 2007-08, Melbourne’s non-residential sector reduced its demand
by eight gigalitres. In the context of Melbourne’s overall reduction of 31.6
gigalitres in 2007-08, this equates to the non-residential sector contributing 25
per cent of the savings for that year. 22
In addition to the specific non-residential conservation and efficiency initiatives,
such as water management plans and real time monitoring of water use with
smart meters, and changes to water pricing, every business could install water
efficient fixtures and appliances and adopt behavioural changes that also apply
to the residential sector.

Discussion
The Committee concludes that while substantial progress in water
conservation and efficiency has been made in recent years, there is still scope
to continue reducing demand and using alternative water sources for nonpotable water uses. It is clear that there is a limit to how far demand can be
reduced before people’s quality of life begins to be compromised. As many
viable water conservation and efficiency opportunities exist, the Committee
does not believe that we have reached that point yet.
Water conservation and efficiency should remain the Victorian Government’s
highest priority water management activity because of its comparative
economic, environmental and social benefits compared with other options.
Incentives and regulation can continue to be applied to influence water use
behaviours and the adoption of permanent water efficient technologies.
The Committee also acknowledges the challenge of maintaining water
conservation and efficiency behaviours and investments once additional water

19

S. Maheepala, Land and Water Division, CSIRO, Transcript of evidence, Melbourne, 28 October 2008, p.

5.
20 WaterSmart,

Water Supply-Demand Strategy for Melbourne 2006-2055, Melbourne, 2006, p. 14.

21

Victorian Government, 'Business & Industry', viewed 22 May 2009,
<http://www.ourwater.vic.gov.au/saving/industry>.

22

Ibid.
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is delivered as part of the Victorian Water Plan and water restrictions are
eased. The Committee is concerned that water consumption may markedly
increase to earlier levels and further investment in water efficiency and
alternative sources of water may be deferred. This impact may be offset by the
forthcoming increases in water prices, making the relative cost of water
efficient technologies lower and therefore investment more viable.
Accordingly, the Committee recommends that:
Recommendation 3.1
Water conservation and efficiency be maintained as the top priority in
water management.
Recommendation 3.2
Current water conservation and efficiency funding, programs and
initiatives such as behavioural change programs, water pricing,
incentives and regulation be expanded.
Recommendation 3.3
Having met the water conservation and efficiency targets in the Central
Region Sustainable Water Strategy, the Victorian Government develop
more ambitious targets to demonstrate its ongoing commitment to water
conservation and efficiency and continuous improvement.
Recommendation 3.4
The Victorian Government and water authorities develop a detailed
strategy (including funding commitments for specific programs and
initiatives) for the continuation of water conservation and efficiency
efforts to counter the possible increase in water use following major
supply augmentations.
Recommendation 3.5
As part of its water augmentation program, the Victorian Government
continue to promote water conservation to avoid the historically large
increases in household water consumption that have accompanied the
delivery of ‘new’ supplies of water.
Water conservation and efficiency programs

Victoria’s water conservation and efficiency programs
Through the Our Water Our Future program, the Victorian Government and the
Melbourne water sector are delivering a range of water conservation programs
initiatives including:
•
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•

behavioural change programs;

•

water efficient buildings and appliances;

•

rebates and other incentives for water efficient products;

•

water efficiency programs for industry; and

•

water pricing to encourage water saving.

The government estimates that up to 250 gigalitres of water was saved
through water use efficiency and conservation between December 2002 and
June 2007. 23 In the future, programs such as the rebates scheme and water
pricing to encourage water saving will continue, but new ways of saving water
are also likely to be explored. 24 Melbourne’s water retailers deliver some of the
programs, spending around $6 million each year on conservation initiatives
such as:
•

industry/business specific programs;

•

educational programs;

•

water saving rules;

•

the savewater.com alliance website – which provides detailed
information on water conservation;

•

the smart water fund;

•

water infrastructure leak control programs; and

•

community grants.

Water use efficiency and conservation programs in Orange
County, California
As part of its investigations, the Committee visited the Municipal Water District
of Orange County (MWDOC) in Fountain Valley, which is located
approximately 55 kilometres south of Los Angeles. The MWDOC is a public
planning and resource management agency that provides water imported from
outside the County to more than two million Orange County residents through
its 28 member agencies.
The MWDOC outlined the programs currently in place in Orange County to
promote water use efficiency and conservation, which include:

23

Department of Sustainability and Environment, Our Water Our Future: The Next Stage of the
Government's Water Plan, Victorian Government, Melbourne, 2007, p. 25.
24
Ibid, p. 13.
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•

single family residence rebates for the purchase of garden irrigation
timers, rotating sprinkler nozzles, high efficiency toilets and clothes
washers, and synthetic turf;

•

commercial, industrial, institutional and multi-family rebates for the
purchase of high efficiency toilets and clothes washers, high efficiency
and zero water urinals, irrigation timers, water efficient sprinkler
nozzles, synthetic turf, and food steamers;

•

the Landscape Performance Certification Program – a free program to
water agencies, property owners, property managers and landscape
maintenance contractors which provides monthly Irrigation Performance
Reporting;

•

the Public Sector Program which provides free indoor and outdoor
surveys to identify opportunities for water savings, rebate incentives to
public agencies and incentives to connect public sites to reclaimed
water;

•

the Industrial Process Water Use Reduction Program, which targets five
industrial sectors (food processing, metal plating, circuit board
manufacturing, commercial laundries and textiles) with tailored surveys
and monetary incentives for process improvements;

•

the Hotel Survey and Incentive Program, which surveys and retrofits
hotels for water efficiency; and

•

Budget Based Tiered Rate Structures that are designed to assist retail
water agencies in customising budgets for individual customers on the
basis of a static indoor allocation based on people per household and a
variable outdoor allocation. 25

MWDOC anticipates that these programs will conserve approximately 11
gigalitres of water each year, providing water that can be used to meet
increasing demand while reducing the need to develop new supplies. 26
Domestic water usage in Orange County currently averages approximately 475
litres per person per day, sixty per cent of which is used for outside watering. 27
Despite using significantly more water per capita than Melbourne, the
Committee was interested in the different ways the Municipal Water District of
Orange County promotes water efficiency. The Committee was particularly
interested in the products that attracted rebates and extent of the rebate
scheme which includes non-residential water users. This is reflected in the

25

K. Hunt, General Manager, J. Berg, Assistant General Manager and District Engineer and R. Bell, Water
Use Efficiency Programs Manager and Principal Engineer, Municipal Water District of Orange County
personal communication, 17 November 2008.
26
Municipal Water District of Orange County, 'Who We Are', viewed 5 March 2009,
<www.mwdoc.com/Who_we_are.htm>.
27
K. Hunt, General Manager, J. Berg, Assistant General Manager and District Engineer and R. Bell, Water
Use Efficiency Programs Manager and Principal Engineer, Municipal Water District of Orange County
personal communication, 17 November 2008.
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Committee’s findings and recommendations on rebates discussed later in this
chapter.
Water restrictions
Water restrictions are intended to be a short term response to critical water
supply shortages that temporarily restrict or ban discretionary or wasteful water
uses. Since 1 November 2002, Melbourne residents have experienced either
water restrictions or Permanent Water Savings Rules which were introduced
on 1 March 2005. Figure 3.8 shows when water restrictions were introduced or
scaled back in response to Melbourne’s variable water supplies.

Figure 3.8: Melbourne’s water storage level and restrictions
timeline (1997-2008)

Source: Melbourne Water, ‘Sustainability Report, 2007-08: Our Water Our Future’, viewed 26
May 2009, <http://www.melbournewater.com.au >.

The Victorian Uniform Drought Water Restriction Guidelines define four stages
of restrictions on water use activities, of increasing severity. 28 Water authorities
implement and administer the appropriate stages of water restrictions when
supply level trigger points are reached. The water storage level trigger points
for water restrictions are presented in Figure 3.9. The trigger point guidelines
differ monthly to reflect seasonal variability.

28

Victorian Water Industry Association, Victorian Uniform Drought Water Restriction Guidelines, September
2005, pp. 11-30.

63

Inquiry into Melbourne’s Future Water Supply

Figure 3.9: Water storage level trigger points for water
restrictions
Trigger Level (percentage full)
Level of Drought
Response

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Stage 1

52.2

50.7

47.8

46.3

45.9

44.8

45.9

48.0

50.7

52.2

53.9

53.0

Stage 2

44.6

43.6

41.6

40.6

40.3

39.7

40.3

41.7

43.6

44.6

45.7

45.1

Stage 3

36.9

36.4

35.5

35.0

34.9

34.5

34.9

35.5

36.4

36.9

37.5

37.2

Stage 4

29.3

29.3

29.3

29.3

29.3

29.3

29.3

29.3

29.3

29.3

29.3

29.3

Source: Melbourne Water, ‘Water restriction percentage trigger levels for Melbourne’, viewed 1
April 2009, <http://www.melbournewater.com.au>.

On the 1 April 2007 the Stage 3a restrictions were introduced 29 while storage
levels were at 32.1 per cent, 30 less than 3 per cent above the Stage 4 trigger.
This intermediate restriction stage increased the severity of restrictions whilst
still allowing the maintenance of some municipal sporting fields and certain
water dependent industries, such as nurseries and commercial car washes, to
operate. The implementation of Stage 4 restrictions would ban all outdoor
water use.
Under the Victorian Uniform Drought Water Restriction Guidelines all water
restriction stages target outdoor discretionary water use such as the watering
of parks and gardens, car washing and the filling of pools. There are no
restrictions on indoor water use, such as cooking, cleaning, bathing and
washing which are considered essential uses. Any restrictions placed on these
activities may present a health risk and would be difficult to enforce.
Water restrictions are targeted at residential water use although the restrictions
may also affect many non-residential customers. However, industrial water use
such as manufacturing and power generation are not restricted. Water
restrictions apply to all residential and non-residential customers on a
reticulated supply of potable water, however, restrictions do not apply to
customers using rainwater, recycled water, greywater or groundwater.
Submissions received by the Committee were generally supportive of water
restrictions as a short term response to water supply shortages. However,
some stakeholders supported permanent restrictions or applying restrictions
earlier in response to low storage levels, while others warned against
maintaining restrictions over a long period. Other submissions called for water
restriction exemptions for the conversion of sporting fields to more drought
tolerant grasses and for food production.

29

Department of Sustainability and Environment, Augmentation of the Melbourne Water Supply System:
Analysis of Potential System Behaviour, Parliament of Victoria, Melbourne, 2008, p. 7. The report noted that
the Drought Response Plan was updated in June 2008 to reflect that Stage 3a restrictions have now
replaced Stage 3 restrictions.
30
J. Thwaites, Minister for Water, 'Stage 3a restrictions begin today', Media Release, April 1 2007.

64

Chapter 3: Water use conservation and efficiency

Frankston City Council supports continued water conservation and efficiency
efforts and calls for water restrictions to become permanent:
Continuing the water restrictions, education campaigns and showerhead swaps have proved
effective in reducing domestic water use. However, there is much more water savings yet to
be captured. Water conservation is the most cost effective method for dealing with water
shortage. Water restrictions should become permanent. 31

Alternatively, Colac Otway Shire Council suggests raising the water storage
trigger levels so that restrictions are applied earlier to encourage water
conservation as a community expectation:
The dam level trigger points for the introduction of water restrictions should be increased to
prevent wastage even when the supplies are relatively full. This will encourage behaviour and
attitude change that will become a standard community expectation over time. 32

Conversely, Irrigation Australia Limited acknowledges the role of temporary
restrictions but draws attention to the community costs of long term
restrictions:
While temporary water restrictions may be a useful and acceptable tool for infrequent, short
duration use, the long term application of water restrictions has significant costs for the
community.
The implied costs of long term water restrictions in Australia have been estimated in the order
of $1.6-$6.2 billion each year. Urban green spaces are estimated to account for 27% of these
costs. The magnitude of this estimate is confirmed by the Productivity Commission which
listed estimates of the cost of water restrictions in various Australian cities as:
•

$150 per annum per household in Sydney, as the additional costs to using
higher water prices to achieve behavioural change;

•

between $437 and $870 per annum per household in Perth if sprinklers were
to be banned, using opportunity cost of time based on mean wage; and

•

a willingness to pay up to $268 per household per annum in Canberra to avoid
Level 5 water restrictions.

While there is no equivalent information for Melbourne, the costs of water restrictions can be
assumed to be within the same magnitude as other Australian capital cities. 33

Infrastructure Partnerships Australia warns that continued water restrictions
pose the risk of conflict between water users and the government:

31

Frankston City Council, Submission, no. 44, 28 August 2008, p. 1.

32

Colac Otway Shire, Submission, no. 74, 29 August 2008, p. 1.

33

Irrigation Australia, Submission, no. 52, 29 August 2008, p. 5.
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Strong legislative approaches, such as stringent water restrictions, run the risk of creating
conflict and hostility between governments and their electorates, as many consumers place
the blame for Australia’s failure to invest in essential infrastructure squarely with our
governments. 34

The Victorian Government regards water restrictions as a temporary measure
in response to climate change and drought. The Victorian Water Plan declares
that taking Melbourne off severe water restrictions, Stages 3 and 4, and
eventual restoration of unrestricted water supply on a sustained and secure
basis, is the key objective. 35 The plan estimates that:
If the scenario based on the past three years is taken as a guide, the new supply will enable
Melbourne to move to Stage 2 water restrictions by 2010 and progressively move back to low
level or no restrictions by 2013. If inflows closer to the average of past 10 years are restored,
Melbourne will move out of water restrictions earlier. 36

However, on 17 March 2009, an article in The Age stated that under a revised
water plan, Melbourne will remain on water restrictions until at least July 2013
with no end to restrictions predicted. 37
The Committee notes that as water restrictions are eased, it is probable that
discretionary water use will increase. The extent of this increase, or return to
pre-restriction consumptive levels, is not known. The Essential Services
Commission predicts that water consumption will not fully return to previous
consumption levels, as permanent water efficient installations and long term
decisions that reduce water demand, have occurred during the period of water
restrictions:
There are certain assumptions that stages of restrictions bring down demand by certain
percentages. But to suggest that once those restrictions are lifted because we have got more
water, that those levels of consumption will return to where they were, is probably not quite
right. That would not happen. There would be obviously things put in place that are of a more
permanent nature such as rainwater tanks or grey water diversions, people making long term
decisions to replace gardens that have typically relied on a lot of watering with more
Australian-type gardens, I suppose, that rely a little less [on watering].
We would certainly expect that there would be some increase in demand once restrictions are
lifted because people would be able to use the water that they are currently not able to use,
but how much they go back to what they used to do is an interesting question. 38

Irrigation Australia Limited argues that water savings will not be sustained
when restrictions are removed:

34

Infrastructure Partnerships Australia, Submission, no. 42, 27 August 2008, p. 3.

35

Department of Sustainability and Environment, Our Water Our Future: The Next Stage of the
Government's Water Plan, Victorian Government, Melbourne, 2007, pp. 17, 23.
36
Ibid, p. 17.
37
38

P. Ker, 'Plan flags stricter water restrictions for longer', The Age, 17 March 2009.

S. Crees, Director, Water Regulation, Essential Services Commission, Transcript of evidence, 2 February
2009, p. 5.
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While water restrictions have reduced water consumption in most urban centres the water
savings will not be sustained once restrictions are removed because the community has not
increased its knowledge of good water practice. Sustainable improvements in outdoor water
use behaviour will be achieved by greater community knowledge and understanding about
how to achieve efficient water use combined with their investment and use of water efficient
products and technology. 39

The Committee recognises that debate surrounds the definition of discretionary
water use and that perceptions of what constitutes discretionary water use may
change as water storage levels decline. A number of stakeholders questioned
whether maintaining the health of parks, gardens and sporting fields should in
fact be considered discretionary. Irrigation Australia Limited argues that urban
green space has a high social value and that its watering is not discretionary:
Water restrictions presume outdoor water use is discretionary, and ignore both the significant
social benefits derived from urban green space and significant cost to the community. 40

In special circumstances, water authorities may grant exemptions from
restrictions for those with special needs, and have principles in place to ensure
consistency in processing exemption applications.
Under Stage 3a restrictions, metropolitan councils are permitted to use potable
water for watering one in four of their sporting grounds. Some councils have
called for exemptions for the replacement of cool season grasses with more
drought tolerant warm season grasses. Brimbank City Council outlined in its
submission to the Inquiry that exemptions during water restrictions for the
conversion to warm season grasses would achieve long term water savings:
Sporting fields are predominantly sown with cool season grasses. These sporting fields have
suffered badly as the result of drought conditions and the necessary limitation imposed by
water restrictions, and a large number have consequently become unsafe and unplayable. For
community health and OH&S reasons, and to help ease Melbourne’s water problem, it would
be reasonable to allow council’s exemption during water restrictions for the conversion of
sporting fields from cool season to warm season grasses.
There is a degree of frustration with the inability to undertake warm season grass conversion
works as a response to the drier weather conditions that Melbourne is experiencing. The
current 1 in 4 watering regime, for sporting fields, in metropolitan Melbourne does not provide
the ability to undertake these much needed conversions. 41

Frankston City Council highlights its water conservation efforts in relation to
sports fields and reiterates Brimbank Council’s call for exemptions for warm
season grass conversion:

39

Irrigation Australia, Submission, no. 52, 29 August 2008, p. 7.

40

Ibid, p. 5.

41

Brimbank City Council, Submission, no. 39, 26 August 2008, p. 1.
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Water restrictions on municipal sports fields have reduced water consumption and have
caused Council to plant warm season grasses and restrict the use of playing venues and
playing times. Council is also installing flow restrictor valves in the showers and sinks used in
sporting pavilions.
Special consideration should be given to further exemptions for sports fields where warm
season grasses have been planted due to the potential adverse social impacts of restricted
access. 42

Garlic and herb growers, Bromley Organics, recognise the need for water
restrictions but call for less severe restrictions on watering for local food
production which could reduce greenhouse gas emissions associated with
food transport:
It would be a great idea to let people have longer watering times if they used that water for
food production. This would also reduce greenhouse gases given that produce such as
lettuces travel on average 7000 kms before being eaten by the consumer. 43

Moreland City Council also calls for exemptions for not-for-profit food
production at all stages of water restrictions: ‘Food security activities must be
exempt from water restrictions and therefore the non-profit growing of food
should be an eligible activity under all stages of water restrictions’. 44
Water restrictions also have a significant impact on environmental
management, particularly river health. The Victorian Water Plan states that if
Melbourne is required to move to Stage 4 water restrictions, environmental
flows will be reduced by 10 gigalitres in the Thomson River and 10 gigalitres in
the Yarra River. Also under the Plan, additional new environmental flow
commitments for the Yarra will be deferred until Melbourne returns to Stage 1
water restrictions. 45 Environment Victoria advised the Committee that:
Providing the Yarra and Thomson with, for the first time in history, a secure entitlement to a
portion of their own flow were key actions stemming from the 2004 white paper and the 2006
Sustainable Water Strategy for the Central Region.
At present, both these entitlements have been ‘qualified’ by the Minister for Water; that is, they
have been put on hold until Melbourne is back to low level water restrictions. 46

Furthermore, the Commissioner for Environmental Sustainability advised the
Committee that:
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In 2006-07, about 40 temporary qualifications to environmental flows were made in Victoria,
as part of the Government’s drought contingency response. To date no water has been
delivered to the rivers of the Central region as a result of the Central Region Sustainable
Water Strategy. Additional flow committed to the Yarra River has been delayed by the Minister
for Water until storage levels recover. Such delays pose a serious risk to the environment.
Inland waters do not necessarily benefit from water use efficiency per se, but from secure flow
regimes to maintain their condition. At this stage, this remains a policy commitment rather than
a measurable achievement. 47

Permanent water savings rules
Action 5.4 of the Our Water Our Future white paper requires all urban water
authorities to introduce permanent water saving measures to be developed at
the local level and be suitable for local conditions. 48 On 1 March 2005 these
measures were introduced in Melbourne as Permanent Water Savings Rules
(PWSR). The six rules are:
•

use manual watering systems only between 8pm and 10am;

•

use automatic watering systems only between 10pm and 10am;

•

fit hoses with a trigger nozzle;

•

no hosing paved areas;

•

apply to fill a new pool; and

•

non-residential customers who use more than 10 megalitres per annum
of potable (drinking) water from an urban supply are required to develop
a water management action plan. 49

The PWSR aim to stop water wastage around the home and in the community
by banning practices such as watering during the heat of the day and hosing
down paved areas. Penalties apply to those who disregard the rules. 50 When
water restrictions are also in place, the more severe rules or restrictions
apply. 51
The PWSR have only been applicable on a stand alone basis for the period
between 1 March 2005 and 1 September 2006, at which date restrictions were
reintroduced which overrode the rules. The Committee notes that due to the
limited period of application of the PWSR, evidence provided to the Inquiry
regarding their effectiveness was limited. However, Barwon Water the water
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authority for Geelong, the Bellarine Peninsula, Colac and Surf Coast Shire,
notes Victorian-wide acceptance of the rules and calls for the possible
strengthening of them in line with community expectations:
The permanent water savings plan is widely accepted by communities throughout Victoria,
consideration should be given to increasing the savings rule consistent with current
community expectations to drive water conservation through smart water rules. 52

The Committee iterates the sentiments from the previous Environment and
Natural Resources Committee’s 2005 Inquiry into Sustainable Communities
that recommended a review of the rules with the intention of strengthening
them:
Permanent water saving measures were introduced in Melbourne in March 2005. However the
measures do not include a ban on watering private lawns or the requirement for hoses used to
clean vehicles to be fitted with a high pressure cleaning unit, as was the case under stage two
restrictions. The Committee has recommended that these former provisions be reviewed to
ensure consistency with the principle of water conservation. 53

Water offset arrangements
Water offset arrangements allow water users the opportunity to be granted an
exemption from water restrictions in exchange for funding or purchasing water
savings made by a third party. Such exemptions allow for the maintenance of
high value water uses such as watering parks, gardens and sports fields.
Purchasing water savings from a third party may alleviate some of the
economic and environmental costs associated with purchasing alternative
water such as recycled water or groundwater. The premise of water offset
arrangements is that there is no net loss of water. That is, the quantity of water
granted as part of the exemption must be less than or equal to the amount of
water saved as part of the water user’s investment.
Citing social equity concerns and compromising water restrictions, the Minister
for Water said that despite the potential to save water, he was reluctant to see
offsets become widespread: “It would result in some communities that
financially are very well off being able to get around water restrictions and I just
think that's unfair.” 54
Two high profile venues make use of water offset arrangements, as reported in
The Age, on 6 February 2009:
Victorian Water Minister Tim Holding is reluctant to allow "water offset" deals to become
widespread, despite approval of such deals at high-profile venues such as Flemington
Racecourse, and growing support from industry and water groups.
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Mr Holding said offsets had been approved at Flemington and Royal Melbourne Golf Club
because those venues staged events of international significance, while other programs were
in place to encourage water savings in the industrial sector. 55

Under the Flemington (Victorian Racing Club) and Royal Melbourne Golf Club
arrangements, the quantity of the proposed water savings is greater than the
quantity of water required at the facilities, resulting in a “net saving”. 56 These
arrangements follow the Minister’s rejection of an Expression of Interest put
forward by some of Melboure’s Councils to apply for offset arrangements.
Under the proposal the entire water saving offset was to be used by Councils
and no net water savings would be achieved.
Maribyrnong City Council Mayor, Mr Michael Clarke is lobbying for councils to
use water offsets to maintain their public assets following the approval of the
Victorian Racing Club arrangement. Water offsets have also received support
from a number of other councils, the Australian Water Association and
business lobby groups, which have called for further investigation of offsets as
a way to save water. 57

Alternatives to water restrictions
The current water restrictions in Victoria particularly target outdoor water use,
which is seen as a more discretionary use than indoor use. Whilst there is good
argument for this, issues around social impacts of gardens and effects of soil
moisture on evapotranspiration and thus on amelioration of the urban heat
island effect (see Figure 3.10) should be taken into account.58 For example, if
the urban landscape contains a range of vegetated systems for the filtration,
infiltration and harvesting of stormwater, or gardens are kept green by irrigation,
local temperatures and heat extremes will be reduced. 59
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Figure 3.10: The urban heat island effect

Source: A. M. Coutts, J. Beringer, and N. J. Tapper, ‘Impact of Increasing Urban Density on
Local Climate: Spatial and Temporal Variations in the Surface Energy Balance in Melbourne,
Australia. Journal of Applied Meteorology, vol. 47, no. 4, pp. 477-463.

There is thus some argument for a different approach to water restrictions;
based on a permissible maximum water use, i.e. a mandatory form of restriction
structured similarly to the Target 155 Campaign. Such an approach would
encourage water users to innovate and to choose how they wish to use and
conserve water.
Two submissions to the inquiry recommended the use of household or
property water allocations or quotas. This would give households choice as to
how they use a limited allocation of water. As is the case in the agricultural and
farming sectors, these allocations could be amended annually to reflect the
scarcity of water supplies. Colac Otway Shire Council suggested that those
who exceed their quota would be charged heavy penalties to discourage
overuse:
Individual properties should be given an allocation of water per year and where this allocation
is exceeded heavy penalties should be applied. This will further encourage the community to
take more responsibility for managing a common resource that has been traditionally
undervalued and wasted. 60

The Australian Institute of Landscape Architects also supports a shift to water
quotas for individual households, commercial centres, industry, agriculture and
horticulture: ‘In the case of individual households, this would assist residents to
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maintain vegetable gardens and specimen trees that contribute to household
budgets, life cycle activities, local character and micro-climates’. 61

Discussion
The Committee concludes that water restrictions are an appropriate response
to water scarcity and send a clear message to the community emphasising the
need to conserve water. It notes, however, that the longer term application of
restrictions, without appropriate explanation or justification, may cause some
degree of community dissatisfaction. The Committee notes that after more
than six years of water restrictions and water savings rules, it is appropriate to
reflect on their effectiveness in reducing consumption and the conditions for
exemptions. Such a review should be used to inform any amendments to the
Victorian Uniform Drought Water Restriction Guidelines.
The Committee is concerned that under the present water restrictions system,
some water users are affected more than others. This is true for industries
such as nurseries, pool and spa retailers, commercial car washes, while other
water intensive industries, such as manufacturing and power generation, do
not face restrictions. Councils are also disproportionately affected by water
restrictions in their role of providing safe and healthy sporting grounds. The
inability to maintain up to 75 per cent of sports grounds affects Councils’ ability
to support many health and community benefits associated with playing fields.
Also, residents who grow their own food on their property can be adversely
affected by water restrictions. For many residents, growing food is a cost
effective way of providing for their families and represents part of their cultural
tradition.
The Committee is also concerned that on-going qualifications to the allocation
of the Environmental Water Resource may cause significant degradation to the
ecological health and productivity of Melbourne’s rivers and wetlands.
The Committee supports the principle of the Permanent Water Savings Rules,
despite the limited period of application, but acknowledges that further rules
could be imposed on other water wasting behaviours. Additional rules may
increase the PWSR’s effectiveness in reducing water consumption and
maintain the message to the community that water wasting activities are
unacceptable.
The Committee also recognises the potential in water offset arrangements to
achieve net water savings. Water offset arrangements impose a value on the
use of potable water equal or greater than that of investing in water efficiency.
The major benefits of water offset arrangements are that they allow greater
water use flexibility during water restrictions and provide greater incentives to
invest in long term water efficiency projects. These arrangements will only be
attractive to potential water users seeking cost-effective and readily achievable
water savings. The Committee recognises that water offset arrangements
could potentially ‘cannibalise’ existing water efficiency programs, particularly
those targeted at the large industrial water users. To ensure that the water
offset arrangements achieve new water savings, the government should
61
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consider limiting them to small to medium sized non-residential water users
(i.e. those consuming less than ten megalitres per year who are not currently
targeted in the Pathways to Sustainability Program). Also, any water offset
arrangement must achieve water savings within the same water supply region.
The Committee did not receive sufficient evidence on the use of household or
property water quotas and allocations to support or oppose such an approach.
While, the Committee accepts that household or property water quotas and
allocations may grant water users greater flexibility, it is concerned that the cost
of administering such an approach may exceed the benefits.
Accordingly the Committee recommends that:
Recommendation 3.6
The Victorian Auditor-General conduct a performance audit of the present
water restrictions regime including: its effectiveness in reducing water
consumption, the equity of its application and the conditions for
exemptions.
Recommendation 3.7
The Victorian Government revise the Victorian Uniform Drought Water
Restriction Guidelines to:
a) ensure greater equity in the application of water restrictions; and
b) include appropriate restrictions targeting discretionary water use in the
non-residential sector.
Recommendation 3.8
The Victorian Government deliver the environmental flows contained in
the Central Region Sustainable Water Strategy’s Environmental Water
Resource commitments as a matter of priority.
Recommendation 3.9
The Permanent Water Savings Rules be strengthened to reflect
community attitudes regarding wasteful water use.
Recommendation 3.10
The Victorian Government consider the wider use of water offset
arrangements to promote investment in long term water savings.
Behavioural change programs
In addition to water restrictions, the Victorian Government and Melbourne’s
water retailers are implementing various behavioural change programs aimed
at water conservation and efficiency. On the 1 December 2008, the
government launched the Target 155 Campaign to encourage the voluntary
reduction of household water use to an average daily consumption of less than
74
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155 litres per person. Target 155 is based on the Queensland Water
Commission’s highly successful Target 140 campaign which ran from March
2007 until July 2008. South East Queensland residents averaged consumption
of 129 litres per person a day for the last year compared with 300 litres per day
before the drought. 62
Queensland Water has also defined a range of household water consumptions
targets that are tied to the level of water restrictions. For example, the current
target under medium level water restrictions is 200 litres per person, per day,
although actual average daily consumption remains at around 130 litres per
person in May 2009. 63 The Committee notes that Melbourne’s Target 155
campaign is not linked to water restriction levels and there is no end point for
its implementation.
As part of the Target 155 campaign, Melbourne’s water retailers have
distributed free shower timers and information about measuring personal water
consumption and how to reduce water demand. In the first three months of the
Target 155 campaign, daily water consumption averaged 177 litres per person,
compared with 180 litres over the 2007-08 summer months. 64 Figure 3.11
shows that Melbourne’s average daily residential water consumption over the
first 25 weeks of the Target 155 campaign was 162 litres per person.
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Figure 3.11: Average daily residential water consumption (litres
per person)

Source: Victorian Government, ‘Melbourne's Daily Water Consumption’, viewed 25 May 2009,
<http://www.ourwater.vic.gov.au/target155/calculating-consumption>.

Water consumption increased rapidly in late January and spiked in early
February when Melbourne experienced a heatwave as shown in Figure 3.12.
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Figure 3.12: Average maximum temperatures and rainfall,
summer 2008-09
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The demand on water supplies was temporarily eased due to good rain in
December. Low rainfalls thereafter have resulted in one of the driest starts to a
year on record. 65 The Committee observes that water consumption has a
positive relationship with temperature and an inverse relationship with rainfall.
It is too early to determine whether the Target 155 campaign has been a
success.
The government’s WaterSmart Behaviour Change Program is another
voluntary behaviour change approach aimed at reducing water consumption in
the home. The program’s aim is to develop sustainable behaviour change on a
household basis supporting practical approaches to climate change. The
program works by providing direct advice to householders either face-to-face
or by phone. Water authority employees talk to the householders about how
they use water in their home and identify ways in which water use can be
reduced through a simple change in behaviour and provide the customer with
information on water efficient appliances and rebates available. Roll-out of the
program to 100,000 Melbourne households commenced in June 2008. DSE
and Melbourne’s water authorities are funding the program on a 60:40 split. 66
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Melbourne’s water retailers are also members of the Savewater Alliance, which
is a not-for-profit association that delivers water conservation initiatives through
a combination of web resources and programs to assist all water users. 67
The Committee was advised by Irrigation Australia Limited on promoting
behavioural change and the associated drivers required:
Different people are motivated to change behaviour for different reasons. A permanent water
conservation framework needs to have a range of drivers including market settings to
encourage investment in efficiency, education to empower people to use water more efficiently
and a base regulatory framework to prohibit wanton water wastage. 68

As previously discussed, the eventual easing of water restrictions will present a
significant pressure on water conservation behaviour. However, once
restrictions are lifted, there is still significant potential for further water
efficiency technology and infrastructure investment.
The Commissioner for Environmental Sustainability, Dr Ian McPhail, noted in
his submission to the Inquiry the need to harness public attention and the
challenge of maintaining the water conservation ethos:
In recent years the urgency of the situation has engaged public attention and water has been
high on the public agenda. This generates both risks and opportunities, and a responsive
approach will be necessary. Awareness is high, but there is also potential for fatigue or
frustration with restrictions. It is vital that system augmentations do not weaken the strong
water conservation ethos that has emerged. As water restrictions are eased, sophisticated
and targeted behavioural change and communications programs are required to maintain and
build community engagement with water conservation issues. 69

Discussion
The Committee supports the current targeted behavioural change programs
and acknowledges the challenge of maintaining the present water conservation
ethos of the Victorian community.
The Committee supports the intent of the Target 155 campaign but
acknowledges that it is too early to determine its success. It is unclear when its
wider success as a behavioural change campaign will be evaluated, beyond
whether the target is simply met or not. The Committee believes that the
campaign’s target should be linked to water storage levels and the severity of
water restrictions. This would allow the campaign to be responsive to
significant changes in water availability. It may be difficult to restrict individual
water use to 155 litres per day should significant rains return or once additional
water is delivered to Melbourne as part of the Victorian Water Plan.
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Conversely, a more severe target may also be appropriate if Melbourne water
users are forced to comply with stage 4 water restrictions.
The Committee concludes that behavioural change programs should continue
to be used to complement water savings through restrictions and water pricing
signals. Both of which send a strong water saving message to the community.
Accordingly, the Committee recommends that:
Recommendation 3.11
The effectiveness and extent of water conservation behavioural change
campaigns over the last decade be evaluated.
Recommendation 3.12
Individual daily water consumption targets be linked to each water
restriction level, as is the case in south east Queensland.
Water efficient buildings and appliances
Significant water conservation and efficiency gains can be achieved by raising
the overall water efficiency of buildings and the fittings and appliances within
them. Water efficient buildings reduce the overall water demand of the building
and its occupants by directly reducing the consumption of potable water and
substituting potable water with alternative sources of water including rainwater,
greywater, recycled water and stormwater.
Each alternative source can be connected for indoor non-drinking uses such
as flushing the toilet, laundry and gardening. Figure 3.13 illustrates the types of
alternative water supply sources that can be used in a domestic setting.
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Figure 3.13: Examples of domestic alternative water supply
sources

Source: Department of Sustainability and Environment, Sustainable Water Strategy Central
Region: Action to 2055, Victorian Government, Melbourne, 2006, p. 55.

The effectiveness and viability of different water efficient fixtures, appliances
and the use of alternative water sources will vary depending on a variety of
factors, such as building size, type, location and use. For example, small
dwellings such as apartments or units may not have the physical space for a
rainwater tank, recycled water connections may only be practical in close
proximity to a water recycling facility, and water efficient showers, washing
machines and dishwashers may not be appropriate in some commercial or
industrial facilities.

80

Chapter 3: Water use conservation and efficiency

Rainwater tanks
The installation of rainwater tanks internally connected to replace potable water use is one
of the major water saving initiatives that can be undertaken in the domestic sector. The
Victorian Government acknowledges the greater efficiency of internally connected rainwater
tanks by offering larger rebates than for tanks that supply outdoor water only. However, the
majority of existing rainwater tanks are plumbed only for outdoor water use which helps to
manage seasonal rainfall fluctuations and water restrictions, while also providing a
substitute for potable mains water use. According to Melbourne Water over 25,000 Victorian
homes have installed a rainwater tank and received a water-saving rebate, over the 5-year
period to May 2008. The water savings from these tanks is around 600 megalitres of
drinking water per year 70. However, the Committee notes that using the number of rebate
claims as a predictor of the number of rainwater tanks is a gross underestimate, as
research undertaken as part of the Little Stringybark Creek Stormwater Tender suggested
that only around 10 per cent of people who install a tank claim the rebate. 71 Furthermore,
rainwater tank expert, Dr Peter Coombes informed the Committee, “of the 240,000
rainwater tanks that are in Melbourne … only seven per cent of those people have taken a
rebate.” 72
The cost effectiveness of rainwater tanks depends on rainfall, the area of roof space used
for rainwater capture and tank size. Despite the relatively high cost of the water captured
and stored in rainwater tanks, public acceptance has been high due to their environmental
benefits and ability to be installed in, or retrofitted to, new and existing buildings and a wide
variety of building types.
The capture of rain in rainwater tanks also reduces stormwater runoff which has benefits for
the environment and waterways (discussed further in Chapter 4).
Greywater systems
Greywater is recycled water from domestic use in the home. It includes water from baths,
showers, hand basins and washing machines. Greywater systems collect and store water
for non-potable reuse such as the flushing of toilets and on gardens. Greywater should not
be used for watering plants that produce food to be eaten raw. There are two types of
greywater systems commonly used in the domestic sector: simple greywater diversions and
permanent treated greywater systems.
Simple greywater diversions collect water discharged from washing machines, baths and
showers that can be stored for up to 24 hours. The Environmental Protection Authority
(EPA) guidelines suggest that untreated greywater should be used within 24 hours of its
capture and unused water discharged into the sewer system otherwise there is a risk of
bacterial growth.
Permanent treated greywater systems filter water of bacteria and other impurities, except
salt which requires desalination. Treated greywater systems are more costly but the water
can be used safely for gardening purposes and can be stored for longer, up to a month.
To be eligible for a government rebate, all permanent greywater systems must be installed
by a licensed plumber, include a Plumbing Industry Commission certificate and be
compliant with EPA regulations. Some municipal councils may require an additional permit.

Improving the water efficiency of buildings is an effective means of water
conservation because it achieves permanent conservation independently of
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behavioural changes which can be difficult to maintain over a long period.
However, achieving a sufficient improvement in the quantity of water efficient
buildings to significantly reduce pressure on Melbourne’s water supplies will
take time and require a significant upfront capital investment.
In his submission to the Inquiry the Commissioner for Environmental
Sustainability, Dr Ian McPhail, highlighted the magnitude of water efficiency
gains that can be made during the design and building phase of new buildings:
Water consumption and the potential for water savings is also determined through the whole
cycle of land-use planning, building, owning and furnishing a house. Of the total gains in the
water use efficiency possible, up to 80% can be made or lost in decisions taken by the
developer and builder [the remaining 20% of gains are made by owners and occupiers]. These
findings highlight the importance of incorporating water use efficiency into planning
procedures…, household design (e.g. Five Star Building standard), and mandating waterefficient appliances.
Water use efficiency of existing buildings, both residential and non-residential, also needs to
be addressed in the context of social equity. 92% of Victoria’s existing housing stock were
constructed before the 5 Star Building Standard was introduced in 2004. 73

Water efficiency rating systems
Water efficiency rating systems allow consumers to make more informed
choices when purchasing water-using products, houses and non-residential
buildings. They also allow for governments to set minimum standards or to
mandate the use or installation of efficient products. Rating systems may also
promote the development of water efficient products.
At the national level the Water Efficient Labelling and Standards (WELS)
scheme provides a nationally comparable rating tool for a range of water-using
fixtures and appliances. The WELS scheme applies mandatory water
efficiency labelling and minimum performance standards to household waterusing products. The WELS Water Rating label is mandatory for showers,
washing machines, dishwashers, toilets and taps. WELS labels include a star
rating (from one to six) for comparative assessment of the product’s efficiency
and an estimate of the water consumption of the product. WELS also applies
minimum mandatory water efficiency standards, currently only for specified
toilet equipment. 74
Under the WELS expansion program the Commonwealth Department of
Environment, Heritage and the Arts will mandate minimum performance
standards for existing WELS products, and expand the WELS scheme to
include additional products. New products to be considered for WELS labelling
are:
•
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•

instantaneous gas hot water heaters;

•

hot water recirculators; and

•

domestic irrigation controllers. 75

The WELS expansion progam is currently underway and expected to be
complete in 2010. 76
In its 2005 Inquiry into Sustainable Communities, the previous Environment
and Natural Resources Committee called for stronger minimum standards for
washing machines:
A national mandatory Water Efficiency Labelling Standards (WELS) scheme has been
introduced. The Committee was advised that further significant water saving benefits would
arise from the introduction of minimum efficiency standards for washing machines in Victoria.
Therefore the Committee has recommended that the Victorian Government introduces a
minimum efficiency standard for washing machines and seek to have a minimum standard for
washing machines included in the national WELS scheme. 77

The Victorian Government response to this recommendation was to support
the introduction of a minimum efficiency standard for washing machines and
support the inclusion of a minimum efficiency standard for washing machines
as part of the WELS scheme ‘subject to national processes’, see Appendix 6.
While the Victorian Government offers a range of rebates for water saving
fixtures and appliances, rebates do not apply for all WELS listed products. The
Committee recognises the opportunites to extend the rebate scheme to include
all water efficient products with a WELS four star or higher rating.
Currently in Victoria there is no dedicated rating system for water efficiency as
there is for energy efficiency. House Energy Rating Software programs,
compliant with the Building Code of Australia, calculate energy efficiency
ratings on the energy saving characteristics of the building envelope. It does
not include indoor fittings and appliances. Energy ratings are on a scale of zero
to ten stars with ten stars representing a zero energy requirement.
Performance-based standards, such as mandatory minimum star ratings,
provide flexibility – allowing builders and designers a wide choice of features to
achieve a regulated standard, and potentially fittings, although fittings are not
included in Victorian energy ratings. Since June 2005 all new Victorian houses
were required to achieve a five star energy rating or higher. From 1 May 2008
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coverage of the five star energy standard was extended to include the 40,000
houses renovated, extended or relocated in Victoria each year. 78
Since July 2004, New South Wales has had the Building Sustainability Index
(BASIX) rating system. BASIX is a web-based design tool that ensures each
new residential dwelling design meets the NSW Government's mandatory
targets of a 40 per cent reduction in water consumption and a 25 per cent
reduction in greenhouse gas emissions, compared with the average home.
The features of a house that are rated are:
•

landscape: area of vegetation and number of indigenous species;

•

stormwater: collection and use of rainwater;

•

water: use of recycled water and installation of water-efficient
showerheads and tap fittings;

•

thermal comfort: glazing and shading details which influence the
heating and cooling loads of the dwelling; and

•

energy: type of hot water system used and use of cooling and heating
systems. 79

All new residential buildings and modifications with an estimated worth of over
$50,000 require a BASIX rating and certificate prior to approval. In the
reporting period from 2005 to 2008, 42,570 houses were approved with BASIX
certificates. According to the NSW Government, this has achieved 5.7
gigalitres of water savings with around 98 per cent of new houses using some
form of alternative water source (95 per cent rainwater tanks). 80
Action 3.5 from the Central Region Sustainable Water Strategy (CRSWS)
states that:
The Government will reform the water component of the 5 star standard for buildings to make
it performance based, in line with recommendations of the Victorian Competition and
Efficiency Commission. The Government will:
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•

complete a regulatory impact assessment that considers benchmarks, water
saving targets and energy saving targets, to be published in 2007, to ensure
there is broad consultation on the new proposals;

•

develop and implement a tool along the lines of BASIX, a computerised
sustainability assessment tool, to support the new performance-based
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approach, and modify the Victorian building regulatory framework to support
the tool; and
•

during 2007-08, the Government will explore the feasibility of implementing
performance-based water savings requirements for commercial and industrial
buildings through the Building Code of Australia. 81

The CRSWS states that this project will become operational in 2009. The
Department of Sustainability and Environment advised the Committee that the
Victorian Government is in the process of reviewing options to reform the water
component of the five star standard for residential buildings. Any changes that
are proposed for regulatory instruments (i.e. the Building Code of Australia and
Victorian Plumbing Regulations) will be subject to analysis and community
scrutiny through the Regulatory Impact Statement process. The department
did not indicate whether it will meet the CRSWS target for implementation in
2009. 82
The 2005 Inquiry into Sustainable Communities noted that rating tools can also
be useful in informing home buyers or tenants of the water efficiency of the
house they intend to buy or move into:
The requirement to inform home buyers or tenants of the water efficiency of houses and
buildings has the potential to raise awareness, influence behaviour and stimulate markets for
water efficient appliances and fittings. 83

The Committee believes that the development of a computerised water
efficiency assessment tool along the lines of BASIX would be highly valuable in
terms of establishing flexible performance-based standards to apply to all new
building developments and alterations, not just residential.

Mandating water efficiency in buildings
Since July 2005, building and plumbing regulations have required that all new
houses, including flats have water efficient showers and taps and comply with
Victoria’s 5 star building standard for energy. 84 New houses or townhouses are
also required to have either a rainwater tank (at least a 2000 litre capacity and
be internally connected), a solar hot water heater or be connected to a supply
of recycled water provided by a water authority. 85 In 2006, the government
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predicted that with these measures in place 6.4 gigalitres of water could be
saved in the 362,000 new homes built over the next 50 years. 86
The Committee has received evidence both for and against mandating water
efficiency measures in buildings. Debate surrounds the feasibility of certain
mandated installations, the equity of mandating water efficiency for new
houses only and timeframes for the implementation of the mandates.
Hume City Council supports a range of water efficiency features being included
in the Victorian building standards:
New houses should be designed to incorporate rainwater to supply toilet cisterns and washing
machines, taking pressure off potable water supplies. This could be achieved through
individual or communal water tanks fed by rain gardens from houses and streetscapes
incorporated at the subdivision design phase. Greywater systems, water saving shower
heads, flow restrictors and dual flush toilets should be incorporated into building standards for
new houses. 87

WaterMark Australia also calls for the regulation of minimum water efficiency
standards in all buildings, not just residential, including the use of alternative
water sources:
A set of uniform changes to government regulations and building codes is required so that all
new building construction produces homes, commercial and public buildings that meet new
mandated water efficiency standards covering the use of potable water, stormwater and
treated wastewater inside and outside of the building. The changes should include:
•

mandating water efficient technology and appliances in households and
industry;

•

mandating pressure reduction valves;

•

regulations minimizing “dead space” between the domestic/industrial hot water
service and the main area where water is used;

•

fitting of "dead-space" water valves;

•

collection and use of stormwater, and where possible the use of treated
wastewater and greywater; and

•

compulsory reporting and auditing of water used in industries and government
facilities. 88

The Housing Industry Association (HIA) accepts the mandating of some low
cost water saving installations in new houses but rejects the viability of
rainwater tanks on the basis of cost:
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HIA recognises that the installation of water efficient tapware and shower fittings can deliver
significant water savings as low cost items to the consumer with a short pay back period.
However, the reverse occurs with the installation of a rainwater tank as a capital item as this
comes at a significant cost to the homebuyer and with reduced water savings when compared
to the low cost items. 89

The Urban Development Institute of Australia supports further savings on
water usage, however the Institute is concerned that by mandating certain
measures innovation will be stifled:
Many of our developers are already pushing the boundaries to find better measures for saving
water. The industry wishes to continue to work with the water authorities to come up with
innovative methods on a site by site basis.
The issue that concerns the industry is mandating certain measures such as third pipe
schemes as it will stifle innovation where something different to what is mandated may be
more appropriate to the particular development. Any regulation needs to remain flexible
(guidelines rather than mandatory control). 90

The HIA acknowledges that there is, and will remain, a need to build
environmentally responsible residential buildings and land developments.
However it notes the inequitable nature of mandating water efficiency for new
houses only:
Whilst the housing industry is making a significant effort to introduce water efficiency into new
homes the same unfortunately cannot be said for existing housing stock.
HIA believes that the financial burden imposed on new home buyers is an inequitable
approach to sharing a community wide problem of resource efficiency, with many purchasers
being the first home buyer who can least afford the additional high costs. Commonsense
confirms that greater benefit can be achieved through the increased efficiency of Melbourne’s
2 million residential dwellings rather then focusing on marginal efficiency improvements on
40,000 new dwellings. 91

The Master Builders Association also highlights the inequity between energy
and water efficiency requirements for existing housing stock and new housing
and calls for universal water efficiency obligations:
While new homes that are being constructed meet mandated water and energy efficiency
requirements, the bulk of the existing housing stock does not. Common differences between
existing and new homes include the presence of inefficient showerheads, single flush toilets
and outdated and leaky plumbing.
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As there is such a big discrepancy between the water and energy efficiency performance of
new and existing housing stock, Master Builders believes that existing homes should face the
same basic regulatory requirements as new homes to ensure that all Victorians meet their
water efficiency obligations equally. 92

Environment Victoria recommends that water efficiency regulations and
programs should apply to all existing building stock:
This will require regulations and programs that will cover existing buildings of all types, fittings
and appliances used within these buildings, and apply to both rental and freehold properties.
The simplest measure to deliver a ‘renovation rescue’ package for all our buildings, would be
for the Victorian Government to require that all buildings meet acceptable environmental
performance at the time of sale or lease … Such an approach would have the added
advantage that it would spread the responsibility for improving our building stock across the
whole community, not just new home buyers and builders. It would also remove the split
incentive that sees many renters and commercial tenants inhabiting buildings with poor water
efficiency, but with no incentive or ability to invest in environmental measures. 93

WaterMark Australia notes that existing incentives and rebates are not
achieving a sufficient take-up of water efficient appliances. Part of its
recommended solution is to mandate minimum standards at the point of sale:
The existing range of incentives and rebates are nowhere near adequate in achieving the
quantum improvement in domestic and industrial water efficiency that must take place.
…The rate of take-up of simple water saving technologies such as low-flow showerheads is
parlous … Tens of thousands of new homes are being added to Australia's stock of housing
annually, and very few are genuinely water efficient.
…state governments would introduce new regulations covering property sales. These would
have the effect of requiring any property that is coming onto the market for sale/re-sale to be
already retro-fitted. 94

In 2005, the Environment and Natural Resources Committee Inquiry into
Sustainable Communities recommended an examination of the merits of
requiring houses to meet minimum standards at the point of sale or lease:
The Committee has recommended that the merits of a requirement for houses sold or rented
in Victoria to meet minimum water efficiency standards be examined and that the water
consumption of local and state government buildings should be displayed in a prominent
public area. 95

92

Master Builders Association, Submission, no. 104, October 2008, p. 2.

93

Environment Victoria, Submission, no. 58, 29 August 2008, p. 17.

94

Watermark Australia, Submission, no. 63, 29 August 2008, p. 6.

95

Environment and Natural Resources Committee, Inquiry into Sustainable Communities, Parliament of
Victoria, 2005, p. xxv.

88

Chapter 3: Water use conservation and efficiency

The Committee also notes that many apartment buildings approved prior to
1988 were not required to have individual water meters for each property.96
Without individualised water meters, residents pay average water use charges
that do not reflect their personal water use. Therefore there is little price
incentive to reduce consumption. While the Committee did not receive any
evidence in relation to this issue, it does believe an investigation into the
number of apartments that are not individually metered would be of value.

Technological innovation
New water saving products, more efficient products and water substitution
technologies are continually being developed and entering the market.
Professor John Longford, Director of Uniwater described one such innovative
product development that has recently become available: “there are [washing]
machines around at the moment that use steam, not water and they are
radically more energy-efficient and water-efficient.” 97
The Committee recognises that technological developments can offer
significant water savings to businesses, industry and households.

Discussion
The Committee concludes that a greater uptake of simple water efficient
fixtures and appliances in existing houses is required. In its Green Light
Report, Sustainability Victoria reported that inefficient showerheads and singleflush toilets are still present in 31 per cent and 12 per cent of Victoria’s total
housing stock, respectively. 98 The showerhead exchange program has
provided Victorians with an incentive to retrofit houses using water inefficient
showerheads since 2003, however participation remains voluntary. Mandatory
minimum standards at the point of sale or lease would increase the uptake of
such simple water efficient fixtures and appliances.
The Committee notes that at present there is no minimum standard for water
efficiency that applies to new, renovated or existing non-residential buildings.
The Committee acknowledges that water use requirements are different in
non-residential buildings compared with residential, but notes there is a clear
need for the responsibility of water conservation to be shared across the
community.
The Committee acknowledge that performance based water efficiency
standards are a flexible and cost effective means of achieving water efficient
houses and public buildings and therefore supports the timely implementation
of Action 3.5 of the CRSWS. The Committee prefers the application of
performance based water efficiency standards to mandating specific water
saving features, with the exception of simple low cost fixtures such as
96
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showerheads and dual flush toilets. Mandatory performance based standards
allow choices to be made regarding the most appropriate and viable means of
achieving efficiency targets. Mandatory targets can also be applied to all
building types and uses, whereas prescriptive standards cannot. Additionally,
performance standards can be readily altered to achieve greater efficiency as
new technologies become available or more viable.
In order to set water efficiency performance standards, an environmental
sustainability assessment and rating system for houses and other nonresidential buildings, along the lines of BASIX, needs to be established in
Victoria.
The Committee notes that on 30 April 2009, the Council of Australian
Governments (COAG) reaffirmed its commitment to introducing a
comprehensive National Strategy for Energy Efficiency to help households and
businesses reduce their energy costs, improve economic productivity and
reduce the cost of greenhouse gas abatement under the Carbon Pollution
Reduction Scheme. 99As a first step, COAG agreed to five key measures to
improve the energy and water efficiency of residential and commercial
buildings across Australia. One such measure was to phase-in mandatory
disclosure of residential building energy, greenhouse and water performance
at the time of sale or lease, commencing with energy efficiency by May 2011.100
The Committee welcomes this development.
While new houses and greenfield developments present the most viable
opportunities for installing water efficient fixtures, appliances and alternative
water supplies, there still remains an upfront capital investment which
increases the cost of the development. The Committee acknowledges that
although much of this cost will be recovered over time through reduced water
bills, and that the pay back periods are likely to decrease as water prices
increase, there still remains a degree of inequity in mandating some of the
more initially expensive water efficient features only for new houses.
In recognition of the water savings potential of technological advancement, the
Committee encourages the Victorian Government to monitor and facilitate the
development of new water efficient technologies and where practicable
facilitate public and private research and development and implement pilot or
demonstration projects that support the development process.
Accordingly, the Committee recommends that:
Recommendation 3.13
The Water Smart Gardens and Homes Rebate Scheme be extended to all
products with a Water Efficient Labelling and Standards star rating of four
or higher.
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Recommendation 3.14
Simple, low cost water efficient fixtures (e.g. showerheads, flow
restrictors, dual-flush toilets) become mandatory for existing houses and
non-residential properties at the point of sale or lease.
Recommendation 3.15
The Victorian Government establish an environmental sustainability
assessment and rating system which includes water efficiency. The
system should be applied to all new, altered and existing housing types
and non-residential buildings at the point of occupation, sale or lease.
Recommendation 3.16
The Victorian Government investigate ways in which the costs of
performance based standards for environmental sustainability, including
water efficiency, can be offset for ‘affordable housing’.
Recommendation 3.17
The Victorian Government monitor and facilitate the development of new
water efficient technologies and where practicable facilitate research and
development and implement pilot or demonstration projects that support
the development process.
Water Smart Gardens and Homes Rebate Scheme and other incentives
for water efficient products
The Victorian Government and Melbourne water authorities offer a range of
rebates and other incentives for water efficient products to encourage water
conservation and efficiency. The Water Supply-Demand Strategy for
Melbourne 2006-2055 states that:
Incentives are an effective way of encouraging water conservation. Incentives can be wide
ranging from rebates and subsidies on water efficient saving appliances to rewarding urban
developers for water conservation and use of different types of water in new developments;
and
It is important that incentives are targeted to achieve an overall community benefit and that the
cost of the incentive is based on the volume of water saved and the value these savings have
in delaying future supply augmentations. 101

The Victorian Government’s Water Smart Gardens and Homes Rebate
Scheme was launched in January 2003 with funding of $10 million over four
years to 30 June 2007. It was then extended for a further four years from 1
July 2007 with a further $20 million. The main objective of the rebate scheme
is to reduce demand on urban water supply systems by:
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•

encouraging improved water use efficiency throughout the home and
garden and to change the way water is used in these areas;

•

encouraging urban water customers to implement more sustainable
water use; and

•

increasing community awareness of the importance of saving water
around the house and garden. 102

Since the rebate scheme commenced, over 195,000 rebates have been
approved with drinking water savings estimated at 1.85 gigalitres per year.
Victoria’s urban water customers have received about $15 million in rebates to
30 June 2008. 103 The rebate scheme is administered by the retail water
authorities on behalf of the Victorian Government, in partnership with the
Department of Sustainability and Environment.
The rebate scheme allows Victorian residents to claim rebates on products like
three-star water efficient showerheads, upgrading to eligible dual flush toilets,
garden products, rainwater tanks and systems for reusing household
wastewater. Rebates range from $10 for showerheads to $1000 for large
rainwater tanks connected to indoor appliances. Most rebates are granted to
the customer as credits for their future water bills while larger rebates (i.e.
greater than $500) for large rainwater tanks may be paid via a one-off
Electronic Funds Transfer or by cheque.
On 10 March 2009, the Minister for Water announced an enhanced rebate on
eligible water saving products. Until 31 May 2009 households that spend $50
on one or more eligible water saving products could claim a rebate of $30 off
their water bill. Prior to the announcement households needed to spend $100
to claim the $30 rebate. Eligible products include mulch, compost/mulch bins,
trigger nozzles, drip watering systems, garden tap timers, temporary greywater
diverters, wetting/moisture agents, shower timers, flow interrupters for toilets
and waterless car cleaning products. 104
To claim a rebate, a licensed plumber must install all rainwater tanks,
permanent greywater systems, hot water recirculators, dual-flush toilets and
cisterns and tank to the toilet connections. For installations with a total cost
(including product, installation and material costs) over $750 a Plumbing
Industry Commission certificate must also be supplied.
In addition, as part of the $12.9 billion Water for the Future plan, the Federal
Government is delivering a $250 million National Rainwater and Greywater
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Initiative to encourage the collection and reuse of rainwater and greywater. On
30 January 2009 the Federal Minister for Climate Change and Water
announced that the Australian Government is offering rebates of up to $500 to
households for the purchase and installation of either:
•

a new rainwater tank which is connected for internal reuse of the water
for toilet and/or laundry use; or

•

a permanent greywater treatment system.

The Committee notes from the submissions it received, that rebates on water
efficient products are generally supported as a cost effective way of helping to
reduce household water consumption. Some stakeholders argued that rebates
were not high enough to sufficiently encourage wide-scale adoption of water
efficient products, while other submissions called for additional products to be
included on the product eligibility list. On the other hand the Housing Industry
Association notes that the majority of rebates are inequitable because they are
only available for existing housing while new houses are more strictly
regulated:
The majority of rebates being offered by both the Federal and State governments are aimed at
existing homes. The principle of rebates is to facilitate the purchase of efficient products which
have an upfront cost that is prohibitive when compared with other available products.
Presently, state rebates are focused primarily on water conservation, covering rainwater
tanks, taps and toilets and some appliances (Victorian rebates unfortunately exclude washing
machines).
The majority of water rebates are only available to the existing home owner. This approach is
inequitable as not only should this be available to new home owners, in particular first home
buyers, but there are some circumstances where this approach could be usefully extended to
both the land developer, in the case of alternative water supply schemes and the owners of
rental properties. It is also important that rebates do not unnecessarily lead to an increase in
the price of the product being promoted.
HIA believes government attention should be focused to resolve the present disparity between
the responsibility of new homes to meet environmental benchmarks and performance of
existing homes. 105

Hume City Council called for rebates to be extended to the commercial and
industrial sectors:
Rebates should be made available to businesses that incorporate rainwater tanks,
raingardens and low water-use landscaping into their buildings in order to reduce their need to
draw on the potable water supply.
Water saving equipment and technology should be subsidised for non-residential water
customers whose daily operations requires potable water usage in excess of 10 ML per
annum. 106
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Mr Brian McGuire and Ms Freya Headlam’s submission outlined their personal
experience of installing a rainwater tank and commented on the relative
inadequacy of the rebate received:
Our ability to lower our home water consumption was greatly assisted by installing a rainwater
tank and various piping installations, mostly for garden watering, costing us well over $1,000
for materials plus weeks of labour. However the only rebate available, of $150 for the tank,
seems somewhat pathetic as an incentive to encourage greater efficiency of water use.
We believe higher rebates are needed for the costs of equipment and installation of tanks and
recycling set-ups. 107

Hume City Council also called for subsidies to be available for a wider variety
of products to encourage retrofits of existing houses:
Rebates should be made available to existing households to encourage retrofits. Subsidies
should be made available for households that plant indigenous species, create a raingarden or
plant a low water-use garden, utilise mulch or use water saving crystals. 108

Two pool cover suppliers called for rebates on pool covers which reduce pool
water evaporation. The Sealed Air Corporation noted that the Western
Australian and Queensland Governments currently provide rebates on pool
covers and recommended that a similar rebate be offered in Victoria:
The Western Australian Government and Queensland Government provide a substantial cash
rebate to pool owners fitting an Approved Smart WaterMark solar pool cover. NSW
Government and the South Australian Government, whilst not offering rebates, have
mandated pool covers as compulsory for all new pools.
The benefits – social, economic and environmental – will be gained by the people of Victoria
through significant conservation of water. 109

Daisy Pool Covers claims that: ‘A rebate scheme of $100 to $200 per
swimming pool cover installation would see (in our experience) a tremendous
public response … to the uptake of swimming pool covers’. 110
Some economists would argue that a flat rebate (i.e. the Water Smart Gardens
and Homes Rebate Scheme) may not be the most economically efficient
mechanism, because it does not allow government to purchase public good
benefits necessarily at the ‘least possible cost’. More flexible market-based
instruments are available, 111 such as the Victorian Government’s EcoMarkets
and BushTender program. 112 Ideally, rebate schemes should have significant
107
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input from expert economists, to ensure that their design represents the most
economically efficient outcome. 113

Other incentives
Rebates are just one type of incentive the government and water authorities
have adopted to encourage water conservation and efficiency. Other incentivebased programs include the showerhead exchange program, green loans and
tax incentives.
On average 30 per cent of all household water usage is in the shower. 114 A
family of three can save 25,000 litres of water per year by replacing an old
inefficient showerhead with a water efficient showerhead. Water efficient
showerheads are one of the cheapest and most effective ways to reduce
household water use. Water efficient showerheads can also save households
up to $60 per year on water and energy bills. 115
Since 2003, the Victorian Government in collaboration with water authorities
has distributed more than 250,000 free three star water efficient showerheads
in exchange for their old, inefficient models as part of the Showerhead
Exchange Program. 116 This voluntary program is available to tenants and
landlords as well as owner occupiers across the state. Customers can arrange
a free showerhead exchange with their local water authority or retailer.
Financial incentives such as green loans and tax breaks are increasingly being
considered as an additional means of encouraging energy and water efficiency
investments. 117 To date, most attention has been given to energy efficiency as
governments move towards a carbon trading scheme. However, water
efficiency and energy efficiency are closely linked. For example, water efficient
showerheads and flow restrictors conserve the quantity of hot water used,
therefore reducing the energy required to heat the water.
The Federal Government has recently released a five year $175 million Green
Loans Program 118 to assist residents install solar, water saving and energy
efficient products. From 1 July 2009, the Green Loans Program will provide:
•

household sustainability assessments; and

•

access to low interest Green Loans of up to $10,000 each.
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The program will help households who choose to undertake water and energy
efficiency actions, by reducing the cost of loans of up to $10,000 made
available through partnering financial institutions. 119
Some banks and financial institutions offer home loan products that provide
interest rate discounts for homes that install water conservation measures. 120
Discounted loans have significant potential to encourage water efficiency
investment at the building design or development stage as well as at the point
of sale for both new and existing houses. These opportunities should be further
explored.
Tax incentives to encourage water efficient investments are emerging
overseas, for example in the United States of America. 121 Tax incentives offer
significant opportunities to encourage water efficient investments in both the
residential and non-residential sectors. The Australian Conservation
Foundation calls for, “financial and taxation incentives to encourage landlords
to retrofit properties to improve energy and water efficiency.” 122

Discussion
The wide-spread roll-out of water efficient products clearly helps to achieve
long term water conservation and efficiency objectives. Financial incentives
such as rebates and subsidies are cost effective ways of sharing the financial
burden between the government and the water user, who also benefits from
the cost savings of reduced water bills. The extent to which the government
funds the rebate scheme, the size of the rebate, the variety of eligible products
and the eligibility of the rebate applicant are subject to debate. The Committee
received a number of submissions calling for extensions to the scheme, all of
which have cost implications. 123
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From the government’s perspective, rebates represent water savings.
Therefore the value of the rebate should be linked to a product’s efficiency or
water saving potential rather than the type of product. For example, the same
rebate is available for a three-star rated showerhead as four star showerheads
however the four star showerhead could attract a higher rebate to encourage
its purchase over the less efficient three star showerhead.
The Committee believes that there are significant water saving opportunities
that could be captured by expanding the rebate scheme beyond the residential
sector to community institutions, businesses and industry. Additionally, the
Victorian Government should regularly monitor new water efficient products
and evaluate their water saving value for inclusion in the scheme.
The Committee notes that washing machines account for around 14 per cent
of household water use 124 and the government encourages residents to buy
water efficient washing machines, yet washing machines are not covered
under the rebate scheme. Efficient front-loading machines typically use up to
50 per cent less water than regular machines.
The Committee notes that funding doubled for the second four year phase of
the rebate scheme and recommends funding continue to be allocated to
promote water conservation and efficiency.
The Committee recognises that the voluntary roll out of water efficient
showerheads will become increasingly difficult under the current Showerhead
Exchange Program as some people have a preconceived aversion to using
water efficient showerheads or are unable or unwilling to voluntarily take up the
offer for a number of other reasons. The Committee predicts that the
effectiveness of the program will diminish as the cost of the program exceeds
the value of the water savings achieved.
The Committee also recognises that the water saving potential of the
Showerhead Exchange Scheme could be enhanced by offering four star rated
showerheads, instead of three star. This may require an expansion of the
rebate scheme for showerheads to cover the additional costs of the more
efficient showerheads.
To enhance the uptake of water efficient products through the rebate scheme
and other incentives schemes, a sufficient level of community knowledge
needs to be achieved through a comprehensive information and education
program. Therefore, the Committee acknowledges the link between the
government’s behavioural change programs and the rebate scheme and other
incentive schemes.
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Accordingly the Committee recommends that:
Recommendation 3.18
The Water Smart Gardens and Homes Rebate Scheme be extended to
include a greater range of water efficient and water conservation
products, for example front loading washing machines.
Recommendation 3.19
The rebate paid under the Water Smart Gardens and Homes Rebate
Scheme be directly linked to a product’s water efficiency or potential
water savings.
Recommendation 3.20
The Victorian Government monitor the ongoing effectiveness of the
Showerhead Exchange Program and consider moving to a more proactive
(e.g. offering free door-to-door retrofits) or mandatory roll out of the
program.
Recommendation 3.21
The Victorian Government mandate the use of pool covers for all outdoor
domestic pools.
Recommendation 3.22
The Victorian Government consider alternative financial incentive models,
such as green loans, to further encourage water conservation and
efficiency.
Water efficiency programs in the non-residential sector
In the Central Region Sustainable Water Strategy, the government committed
to work with industry to reduce non-residential water usage in Melbourne by at
least one per cent per year on current usage, that is, an estimated saving of
eight gigalitres per year by 2015. 125 In 2007-08 alone the sector reduced overall
consumption by eight gigalitres. 126
The non-residential sector accounts for around 30 per cent of Melbourne’s
water demand. 127 However, as discussed earlier in this chapter, behavioural
change programs and financial incentives, such as rebates are primarily
focused on residential water users. While water restrictions still apply to
businesses and industry, they are not specifically targeted to many industrial
water uses, for example water used in manufacturing, or for the cooling
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requirements of energy production. To date, the government has targeted
large industrial water users with a range of specific programs, and less
attention has been directed towards the many businesses with more moderate
water needs.
The Victorian Government initiatives to encourage the non-residential sector to
become more water efficient include:
•

the Pathways to Sustainability program which requires all nonresidential customers that use more than 10 megalitres of potable water
a year to develop a water management action plan (WaterMAP) to
identify ways to conserve water. The program involves over 1,250
organisations in the Melbourne area and aims to save up to five
gigalitres annually;

•

since January 2008, the EPA has required all organisations using more
than 100 megalitres of water a year to develop an Environmental and
Resource Efficiency Plan to improve water and energy use and to
reduce waste;

•

installation of smart water meters for Melbourne’s top 200 water users;

•

annual water reporting by water corporations on significant water users.
These users are named in Parliament as part of the annual reporting
process, although the level of water use by individual corporations is
not disclosed; and

•

analysing (benchmarking) water use to build a picture of how water is
used by industry and where savings can be made. 128

The Essential Services Commission is also considering pricing options to
encourage sustainable water use by industry as part of the metropolitan water
corporation Water Plan reviews. 129 At present, non-residential water users are
subject to a standard usage dollar per kilolitre consumption charge. 130 This
contrasts with the rising-block pricing structure for residential customers.
As noted above, under the Water Act 1989 and Water Industry Act 1993 and in
satisfying Melbourne water authorities’ Permanent Water Savings Rules, all
non-residential customers consuming more than 10 megalitres per annum are
required to develop Water Management Actions Plans (WaterMAP). 131
Penalties apply for non-residential customers who fail to comply. Commencing
in 2007, the $2 million, four-year program requiring large business and
industrial water users to:
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•

assess their water usage;

•

identify inefficiencies and opportunities for water savings;

•

prepare an action plan to implement water conservation activities; and

•

annually report
activities. 132

on

the

implementation

of

water

conservation

Water authorities recommend that businesses seek to achieve a ten per cent
reduction in water use through the implementation of their WaterMAP. In July
2008, 100 per cent compliance with WaterMAP was achieved. 133 Since 2001,
the Pathways to Sustainability program has achieved water savings of over six
gigalitres, representing a 13 per cent efficiency gain. 134
In January 2008 the Victorian Government introduced the Environment and
Resource Efficiency Plan (EREP) program to assist businesses reduce water
and energy consumption and waste generation. Under the Environment
Protection (Amendment) Act 2006, the EREP requires that all commercial and
industrial sites in Victoria that use more than 120 megalitres of water and/or
100 TeraJoules of energy in a financial year are required to register with the
EPA. The EREP requires the businesses to annually report on resource use
data and progress made. 135 In addition, the EPA publicly lists registered
businesses and their operational sites that use more than 120 megalitres of
water and/or 100 TeraJoules of energy in a financial year. 136
The EREP is additional to WaterMAP. The EPA and DSE aim to align the two
programs to avoid duplication of processes while water authorities will work
with customers and the EPA to develop a WaterMAP that meets the
requirements of the EREP program. 137 DSE advised the Committee that nonresidential water customers having to complete both WaterMAPs and EREPs
will only be required to complete an EREP. 138 The water component of this
plan will then suffice as a completed and updated WaterMAP. 139
Additionally, Melbourne’s water retailers facilitated the installation of ‘smart’
water meters for Melbourne’s top 200 water users. Smart water meters monitor
water use in real time and help customers better understand their water
consumption patterns. Monitoring can help to identify leaks and other
abnormalities and improve water conservation practices. This leads to more
efficient decision making when investing in water-saving equipment and
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encourages water conservation and the use of recycled water. The roll out of
smart meters was completed in 2008. 140
The Smart Water Fund is an initiative of Melbourne’s water authorities in
partnership with the Victorian Government. The Smart Water Fund is available
to both residential and non-residential sectors and encourages innovation in
water recycling, water conservation and bio-solid management. The Smart
Water Fund has made approximately $23 million available over five previous
funding rounds; supporting over 120 innovative sustainable water use
projects. 141 The potential combined water savings of these projects is more
than 1.5 gigalitres a year.

Discussion
The Committee concludes that the government has appropriately targeted the
biggest non-residential water users with a range of water conservation and
efficiency initiatives. These initiatives recognise the highly variable operating
environments that businesses and industry face and offer flexibility in
approaches to water conservation. The Committee notes that while residents
have experienced water restrictions and reduced their water consumption by
34 per cent, water use in the non-residential sector has also been reduced by
similar amounts, that is, 38 per cent compared to the 1990s average.
However, the Committee concludes that water conservation and efficiency
measures should also apply to small and medium sized non-residential water
users, that is, those using less than 10 megalitres per year. Beyond water
restrictions, there are no water conservation and efficiency initiatives aimed at
this component of the non-residential sector. The Committee believes that this
sector may have the potential to achieve significant cost effective water
savings.
The Committee also notes that many water efficient installations and
conservation behaviours that apply to residential customers, may also be
relevant to non-residential customers. For example, every business can use
less water by installing dual-flush toilets, turning off taps and installing hot
water recirculators. In some businesses, fitting three-star rated showerheads
and or using efficient washing machines may also be appropriate.
Accordingly, the Committee recommends that:
Recommendation 3.23
The Victorian Government and water authorities develop a strategy to
encourage water conservation and efficiency in the non-residential sector,
especially for small to medium sized water users.
Recommendation 3.24
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The Victorian Government extend the eligibility of the Smart Gardens and
Homes Rebate Scheme to non-residential water users.
Water pricing to encourage water saving
Water pricing presents further opportunities to directly and indirectly influence
water conservation and efficiency of use. Water consumption may be directly
influenced by increased prices, however the responsiveness of water demand
to price changes is expected to be fairly low due to the inelastic nature of water
pricing. Increased prices also have an indirect influence by making the relative
cost of alternative or substitute water cheaper. However, using water pricing to
encourage water savings is more complex than simply increasing the price of
consumption. Revenue security, incentives and equity issues also need to be
considered.
The National Water Commission emphasises the importance of responsible
water pricing:
Water prices convey important signals to customers. Getting water charging and institutional
arrangements right is critical to ensuring that water is used wisely and that new sources of
water supply are brought on in a timely fashion. 142

Melbourne’s water charges reflect the cost of providing water services and are
also an important source of revenue for investment in infrastructure. Given the
extensive water infrastructure investment plans outlined in the Victorian Water
Plan, water charges are expected to double in real terms by 2012. 143
Residential water pricing is currently structured in the form of a two-part tariff
whereby customers pay: fixed service charges for the provision of water and
sewerage services; and usage charges based on the volume of water used
and sewage discharged from the property. 144 In October 2004, a reform to
Melbourne’s water pricing structure was introduced based on the concept of a
three tiered rising block tariff, or inclining block tariff. The pricing framework
comprises three blocks or steps, with the first step being based on an
approximate essential indoor use of up to 440 litres per day. The second step
is more reflective of a discretionary use level, of up to 880 litres per day. The
third step incorporates a seasonal element, that is, the summer period during
which many consumers use more than 880 litres per day. In theory, the rising
block structure creates an incentive for water conservation because the more
water used, the more expensive the water becomes.
At present, non-residential water customers do not have rising block tariffs,
instead their water charges are based on a fixed fee per kilolitre.
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Pricing review and regulation
Under their Statements of Obligations, Melbourne’s three water retailers and
Melbourne Water are required to submit individual Water Plans to the Essential
Services Commission (ESC). These Water Plans outline the water authorities’
service standards, the revenue required to deliver services, and the prices
proposed to generate sufficient revenue. The ESC reviews the pricing
proposals to ensure that they align with the Water Industry Regulatory Order
(WIRO) pricing principles before the proposed pricing schedules can be
agreed upon and finalised. In its submission, the ESC explains how the WIRO
pricing principles are applied to determine the water price and pricing structure:
Principles 14(1)(vi), (vii) and (ix) relate directly to the structure of the tariffs levied by
businesses and how costs are allocated across customers. The other regulatory principles are
relevant to determining and assessing the revenue required by the water businesses to meet
their regulatory obligations and customer expectations. The amount of revenue approved for
each business, the level and structure of prices, and the allocation of costs across customers
determined in accordance with these principles for Melbourne Water and the three
metropolitan retailers will have an impact on Melbourne's water supply management, demand
levels, the supply/demand balance and investment incentives. 145

The Committee notes that WIRO pricing principle 14(1) (vi) regulates prices to
ensure they provide incentives for the sustainable use of Victoria’s water
resources by providing appropriate signals to water users. 146 At the public
hearing on 2 February 2009, Mr Sean Crees, Director of Water Regulation at
the ESC, advised the Committee that:
The commission will assess the extent to which the [water authority’s] water plan complies
with the WIRO principles. These can be summarised as being in basically two categories. One
is that prices collectively recover the costs of delivering outcomes — that is, all the prices for
all the services raise enough money for the water business to deliver those outcomes. The
other is that prices individually are required to send signals to customers regarding the cost of
providing water services. This is generally done through the level of variable charges that
really reflect the margin of cost of providing our water services. 147

In April 2009, the ESC released its Metropolitan Melbourne Water Price
Review Draft Decision. In its decision the Commission has made some
changes to the cost estimates of major projects and ongoing operating
expenditure. For example:
Total revenue requirement for the water businesses has been reduced by 5.7% due to a reestimate of the cost of capital and trimming of costs deemed to be inefficient. Since making
their plans, retailers have revised their expectations for the easing of water restrictions in the
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near future. The Commission has [also] suggested that businesses adjust their tariff structures
to put more emphasis on variable water charges. The price rises predicted in the water plans
have been curbed under the Commission’s assessment. 148

Increasing charges for water
The Victorian Water Plan proposes a major investment in Melbourne’s water
infrastructure. In line with the Our Water Our Future principle that water users
should pay the full cost, including infrastructure, delivery and environmental
costs associated with water services, the construction and increased operating
costs of the infrastructure will be met by Melbourne’s water authorities and be
funded mostly by increased customer charges. 149
Although starting from a low base in comparison to other Australian cities, the
planned increase in water bills can be expected to have some effect on water
demand, particularly in the non-residential sector.
The Committee received a number of submissions supporting water price
increases. 150 For example, the Master Builders Association supports an
increase in water pricing to encourage water conservation as long as it is
supported by appropriate welfare safeguards:
Exposing metropolitan households to the true cost of water is an important step in preserving
Victoria’s valuable water resources. Due to the fact that access to water has been so
abundant and cheap in the past, consumers have had little regard for their excessive
consumption habits.
In order to rapidly affect water consumption behaviour, the price of residential water must be
increased to reflect the true value of this diminishing resource. As with any price increases,
the State Government must be sensitive to the impact that price rises will have on some
sectors of the community and welfare provisions should be provided to these people.
Raising the price of water is a quick, yet effective tool the State Government can use to
artificially restrict superfluous residential water consumption. Master Builders supports the
State Government increasing the price of metropolitan water to encourage responsible
consumption habits. 151

However, the effectiveness of pricing to directly influence demand has also
been questioned during a period of severe water restrictions. Under Stage 3a
restrictions, Melbourne’s water customers have already significantly reduced
their discretionary water use and so their demand for water is highly inelastic.
Inelastic demand means that small price increases will have little or no affect
on reducing demand. Furthermore, because the proposed water price
increases are starting from an existing low base compared with other
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Australian cities’ charges and other utility charges, 152 even a significant price
increase may still not have much of an effect on reducing demand. However,
for most products where demand is inelastic, there is a point or price where
demand begins to respond with greater elasticity to further price changes.
There are no estimates on the demand impact of doubling the price of water.
In its 2005 Inquiry into Sustainable Communities, the previous Environment
and Natural Resources Committee reported the following on price setting as a
means to manage water demand:
The Committee received conflicting evidence regarding the use of water pricing as a means of
managing consumption. Household water is an inelastic commodity until substantial price
increases are made, as has been the case in Denmark and Hungary. In Melbourne a rising
block tariff was introduced on 1 October 2004 but the impact on water consumption, estimated
by three water utilities, is only in the order of a 1.5 to 2 per cent reduction over 2004-05. 153

In theory, increased prices should also have an indirect affect on water
consumption by making the relative cost of purchasing reticulated water
increase against the cost of substitute water sources, such as rainwater,
recycled water, greywater and stormwater and their associated infrastructure
requirements. Additionally, water efficient appliances may become more
financially viable for households.
When asked by the Committee about incentives to promote water conservation
and efficiency once major supply augmentations are commissioned, Mr Tony
Kelly, Chief Executive Officer, Yarra Valley Water, representing all three
retailers, stated that price will be a major determinant:
The first area will be the price. The price is going to double. I am sure you have heard other
people say that. So that will be an incentive and straight away, a lot of the alternatives for a
household will become more viable.
I think somebody mentioned that a rainwater tank was quite expensive, which is a disincentive
to use it, but as the price doubles they will become more viable, as will rural-grade water
recycling and the purchase of more efficient in-house appliances; all of that will become more
viable, so that is one good thing. 154

Fixed and variable pricing structure
All residential and non-residential water pricing follows a two-part structure
whereby a fixed component is charged for the provision of water and sewerage
services and a variable component is charged, based on the volume of water
used and sewage discharged. For an average family, around 60 per cent of the
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water bill is based on consumptive use with the other 40 per cent representing
the fixed component. 155
The Committee received several submissions that support a greater proportion
of the water charges being attributed to the variable component to encourage
water conservation. Frankston City Council explained how it had significantly
reduced its water consumption but that the financial incentive was reduced as
the proportion of water costs were shifted to fixed costs:
Since 2000-01 to 2007-08 financial years, Frankston City Council has reduced its water
consumption by 49%. However, the financial incentive for reducing water usage has been
significantly reduced due to more costs being shifted to fixed water charges away from water
consumption charges. 156

Individuals who made submissions to the Inquiry were also frustrated that their
efforts to reduce water consumption were not being adequately rewarded with
the fixed charge component representing an increasingly large proportion of
their total water bill. In their submission, Mr Brian McGuire and Ms Freya
Headlam advised the Committee:
We believe water bills should be restructured so that charges for water usage are increased,
while fixed and other charges are lowered. (Compensation should be built in for large
families.) At present, only one third of the cost of water services (excluding the Parks charge)
is for water usage and the (water-usage dependent) sewerage charge. Thus there is only
minimal financial incentive for households to save water. For example, in our household, while
we were able to lower our household usage by 25% (from 359 to 270 litres per day) over the
past 2-3 years, the financial saving on our water bills amounted to less than $50 per year or
around one dollar per week – hardly a strong financial incentive. 157

At a public hearing, the Committee was advised by Mr Tony Kelly, Chief
Executive Officer of Yarra Valley Water, that for customers who have used less
water, the fixed component can be greater than the variable. He also described
how increasing the relative weighting of the variable component is possible but
represents risks to the water retailers’ revenues and to its customers:
It is quite feasible that we could go to 100 per cent user pays, but that then presents risks for
the utilities as well … The risks associated with that become even greater because more of
our revenue is at risk, if you like. The community’s risk is higher as well because we are
having to forecast a particular demand. If we get it wrong, high or low, the community pays or
we profit. It is a balancing act. 158

In its draft decision for the Metropolitan Melbourne Water Price Review, 2009,
the ESC noted that a number of public submissions supported a greater
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emphasis on variable water charges as an incentive for people to save water
and match cost drivers. Under the Commission’s Draft Decision, variable water
charges would increase more than fixed charges. 159

Rising block tariffs
All of Melbourne’s residents are charged a three-tiered rising block tariff.
Figure 3.14 shows Yarra Valley Water’s rising block tariffs, effective from 1
July 2008. City West Water and South East Water’s tariffs vary only slightly
from Figure 3.14.

Figure 3.14: Rising block tariff system, Yarra Valley Water
Block

Litres used per day

Tariff (per kilolitre)

1

0 – 440

$1.0192 per kilolitre

2

440 – 880

$1.1957 per kilolitre

3

More than 880

$1.7666 per kilolitre

Source: Yarra Valley Water, 'Account charges explained - Residential water pricing', viewed 26
May 2009, <http://www.yarravalleywater.com.au>

In the Inquiry into Sustainable Communities, the previous Committee
recommended that the:
The State Government, through the Essential Services Commission:
•

further investigate the pricing of metropolitan water, within the rising block tariff
structure, to promote water conservation, including discretionary use above
essential indoor consumption;

•

pricing structures outside the metropolitan area should reflect the same
principles; and

•

the revised water pricing structure should ensure a safety net is in place to
protect low income consumers. 160

Rising block tariffs are often supported on equity and conservation grounds, on
the basis that they ensure that everyone has access to a basic level of an
essential good at a relatively low cost, but also result in larger water users
paying increasingly more for their consumption. However, the National Water
Commission has identified that inclining block tariffs are inequitable as they
disadvantage households with larger numbers of people. 161 For example, even
159
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if a six person household limited their water consumption to meet the
Government’s 155 litre target for daily use, they would be facing consumption
charges in the highest tariff block.
To address potential inequities, Melbourne’s water retailers have allocated
funding for Large Household Assistance Programs to provide support for
households with five or more people who experience large water bills. The
program involves providing a free household water assessment and water
saving tips and where appropriate, retrofitting water saving fixtures. South East
Water Limited told the Committee that in its program’s first year only a limited
number of large households applied for assistance. Having set aside the
funding, South East Water has expanded the program to any sized household
with large water bills. 162
On the other hand, for small households, consisting of one or two people, the
pricing incentives for conservation are minimal. For example, a single person
household can consume 440 litres of water per day, that is 2.8 times the
government’s 155 litre target, and their charges will still remain within the
lowest tariff block. The application of rising block tariffs, therefore has a far
greater price impact on larger households. The affect on water conservation
also depends on each households’ respective demand elasticity.
The Committee received evidence in support of the rising block tariff structure.
Moorabool Shire Council in its submission, expressed support for incentive
based initiatives to encourage conservation of water resources which should
include: “Pricing policies established at a minimum level for reasonable
consumption and escalating significantly with each incremental consumption
stage thereafter.” 163
However, Moreland City Council in their submission expressed concern about
the affordability of water: “Whilst supporting the premise that high water users
should pay more, it is important to ensure that all households have access to
sufficient water at an affordable price.” 164
Acheron Valley Watch, a community group with social and environmental
concerns, in their submission support an approach with:
… efficient and balanced urban tariff structures including developer charges for new
developments, fixed access charges and volumetric charges for water and wastewater
services, whereby none of the components should be over or under emphasized. 165

The National Water Commission (NWC) discourages the continuation of rising
block tariffs due to the disadvantage it places on larger households. The NWC
also states that rising block tariffs are:
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Not very effective in influencing consumption as the cost impact of reaching higher tiers is
often not evident until well after the event particularly where billing is infrequent. Inclining block
tariffs often result in a departure from marginal cost pricing. The Commission therefore
considers a two-part tariff, where the variable component set as a flat rate per kilolitre
consumed, to be a more efficient and equitable tariff structure. This tariff structure is also
simpler for customers to understand and respond to. 166

Interestingly, the NWC’s proposed flat rate variable consumption charge is the
structure that is applied to the non-residential sector. Under the water
authorities’ water plans, there are no changes to the proposed pricing structure
within the next regulatory period ending in 2012-13. 167

Revenue security
As water conservation and efficiency measures are implemented and water
customers use less water, water retailers receive less revenue. Contrary to
normal commercial operations, water authorities are required to actively
encourage conservation and reductions in demand of the product that they
sell. This arrangement has raised some concern that water retailers may have
a reduced incentive to continue to promote water conservation and efficiency.
When queried on the incentives for water retailers to promote further water
saving projects at a public hearing, Mr Tony Kelly of Yarra Valley Water
advised the Committee:
I think there is a story around the community that the retailers — we are government-owned,
of course, but we are running commercial businesses as well — do not have an incentive to
conserve or that it affects our bottom line.
The facts do not support that very strongly, with 33 per cent or 34 per cent reduction in
demand over the last 10 years, I think we have been very active in water conservation and if
you compare us with other cities, as I mentioned before, we have done very well compared to
other Australian capital cities.
What we have done is partner with the government, and the government has understood that
to promote water conservation is the lowest community cost option and the government has
accepted that our revenues would be depressed in the short term. Now we are using
independent price setting through the Essential Services Commission, those lower demands
are forecast into our prices anyway. If we set ourselves on a trajectory of continuing to reduce
demand over the next five years, for instance, then that demand becomes the denominator in
the equation and the price goes up.
We are not disincentivised at all to save water. Our revenues will be adequate to cover our
costs under the ESC’s methodology for computing the price. 168

Under this pricing model, water retailers do not have a reduced incentive to
promote water savings because the government, through the ESC, accepts
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National Water Commission, Urban Water Pricing: National Water Commission position, 2008, pp. 2, 3.
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Essential Services Commission, Fact Sheet 3 - Metropolitan Water Price Review Tariffs and Price
Structures, Melbourne, 2009, p. 1.
168
T. Kelly, Yarra Valley Water, Transcript of evidence, Melbourne, 2 February 2009, p. 12. (representing all
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that customer charges must increase in order to reflect the cost of supplying
water and to preserve water retailer revenue. Therefore, the cost of reduced
demand is ultimately met by the consumer.
The ESC reported that after the construction of the desalination plant, reduced
demand will be the main cause for increased consumer water prices. 169

Other pricing models
A number of different pricing models can be applied to Melbourne’s water
customers, each with their merits and shortcomings. Most discussion on
alternative pricing models surrounds ‘scarcity pricing’, Instead of rising block
tariffs, the NWC encourages further consideration of scarcity pricing in urban
areas on the basis that scarcity pricing may be a more efficient way of
balancing supply and demand and could significantly reduce the need for
water restrictions. 170 In its water pricing position statement, the NWC explains
scarcity pricing as follows:
Much like the prices for other goods and services, under a scarcity pricing approach, the
variable component of the water charge would be more responsive and vary inversely with
available supply. As water availability falls and water becomes more scarce, the variable
component of the charge would rise to reflect the increasing ‘scarcity value’. The Commission
recognises that desalination options may reduce or alleviate supply scarcity. 171

Mr Graeme Harrison, in a submission to the Inquiry, also recommended the
use of water scarcity pricing:
Implement scarcity pricing, as is proven from basic economics, to cut consumption during
prolonged droughts. Pricing is always the surest form of conservation. If necessary adjust
pensioner support, but be assured that the poorest pensioners are not big users of water. 172

At a public hearing, when asked about the NWC’s support for scarcity pricing
for Melbourne, Mr Sean Crees, Director of Water Regulation from the ESC
replied:
In terms of the National Water Commission’s discussion on scarcity pricing, I think it is an
interesting discussion to have. As an economist I say there are many approaches, if you like,
to pricing for water. I suppose on the one hand you have the issue of marginal costs in regard
to the assets. Scarcity pricing is really about short-run marginal cost and how you are
supposed to put off people using the product when there is not much of it about. It is an
interesting issue. I suppose our assessment of the proposal, which has not been put forward
to those water plans, would be to compare them to the principles in the WIRO to see whether
they actually make a lot of sense.

169

P. Ker, 'Falling use pushing up water prices', The Age, 5 January 2009.

170

National Water Commission, Urban Water Pricing: National Water Commission position, Canberra,
2008, p. 2.

110

171

Ibid, p. 4.

172

G. Harrison, Submission, no. 8, 29 July 2008, p. 4.

Chapter 3: Water use conservation and efficiency

I would imagine there would be some issues in regard to timing. Signalling of that nature and
scarcity pricing would, I imagine, come up with questions about how often do you change
prices? Currently customers receive a bill every three months, so it is well and truly after they
have used the particular product.
Do you have to increase the amount of times you change the price, you have to do more
frequent billing? These things come with extra costs. How aware are people of these? What
about specific price increases, and the suddenness that comes about via those? Scarcity
prices due to a situation we are in now could see massive increases in prices. How are people
able to adapt in the short term to those price increases? I suppose the approach now is to try
and apply a price that reflects the long-run cost, together with methods such as restrictions to
really manage that quite short term impact on the imbalance, if you like, between supply and
demand. There are a lot of issues for us to consider. 173

Discussion
The Committee concludes that water pricing can have both direct and indirect
impacts on water consumption decisions but is less likely to have direct
impacts while severe water restrictions are in place. As water demand is
relatively inelastic and represents only a small percentage of household
expenditure, the direct impact of price increases on consumption is likely to be
small. The pricing impact is further diminished as a large proportion of a
consumer’s water bill is fixed. This proportion grows as consumption falls,
further reducing the financial incentive to conserve more water. The Committee
believes that the pricing structure for water should move towards a higher
proportion of the bill allocated to consumption and a lower reliance on fixed
charges to promote efficient water use and conservation.
The Committee believes that rising block tariffs may send an appropriate water
conservation message to consumers but also raises some equity and
efficiency issues. Rising block tariffs can be described as inequitable because
larger families are more likely to face the higher tariffs even if their average per
capita consumption is low and inefficient because the second and third tier
tariff blocks are unlikely to apply to smaller households consuming significant
amounts.
The Committee acknowledges the intent of the Large
Program but believes that in some instances it may
assistance program for large households that have
consumption, but whose bills remain high because of
living in the house.

Household Assistance
remain an insufficient
low per capita water
the number of people

The Committee believes during severe water restrictions, the most significant
opportunity that pricing can have on water conservation and efficiency may be
its indirect effect where rising prices make investment in alternative water
infrastructure more viable.
The Committee believes that the non-residential sector is more likely to
respond to price increases than residential water users.
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Therefore, the Committee recommends that:
Recommendation 3.25
The Essential Services Commission and water retailers agree to
responsibly increase water consumption charges to reflect the full
environmental, social and economic costs of water.
Recommendation 3.26
The Victorian Government ensure an adequate safety net and water
conservation assistance for:
a) low income households to help manage the forthcoming water price
increases; and
b) larger households who have made reasonable water conservation
efforts yet consistently face water charges at the highest tariff.
Recommendation 3.27
The pricing structure for water moves towards a higher proportion of the
bill allocated to consumption and a lower reliance on fixed charges.
Water infrastructure leak detection and repair
In any reticulated (piped) centralised water supply system, leaks and breaks
occur and potable water is lost. In Melbourne, around seven per cent of the
potable water supply is lost through leaks and ruptured pipes. 174 Although
seven per cent represents a large amount of water (approximately 27 gigalitres
in 2007-08), the level of water loss is very low compared with other cities in
Australia and around the world. 175
In its submission to the Inquiry the CSIRO commented:
Leakage from water distribution systems is an issue that has gained considerable public
attention during the current drought. By international standards, Australian water utilities
control their water leakage to relatively low levels with Melbourne utilities at the forefront of
leakage management in Australia. 176

At the public hearing on 2 February 2009, Mr Tony Kelly, Chief Executive
Officer of Yarra Valley Water explained to the Committee, “we have spent a lot
of time and effort in getting our leakage down to world best practice, and that
has been a very effective suite of programs as well.” 177
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The Water Services Association of Australia reported in its National
Performance Report in 2007-08 that South East Water and City West Water
experienced real water losses below the national average for large urban water
utilities (i.e. 68 litres/service connection/day), while Yarra Valley Water’s real
water losses were slightly higher. 178 The report explains that:
Real losses refer to leakage and overflows from mains, service reservoirs and service
connections before the customer meter. It does not include metering error or unauthorised
consumption or water used for purposes of firefighting. Performance on this indicator can be
influenced by the condition of mains and other infrastructure, water pressure, and water
consumption. As lower water supplied is generally correlated with lower leakage, utilities with
a higher average water supplied tend to have higher real losses. 179

The Committee notes that Yarra Valley Water has the largest water supply
network of Melbourne’s three water retailers and this may partially explain their
relatively higher water losses compared with the other two retailers. Figure
3.15 shows the performance of the major Australian reporting utilities (with
over 100,000 customers) for 2007-08.

Figure 3.15: Real losses (litres/service connection/day)

Source: Water Services Association of Australia, National Performance Report 2007–2008:
Urban water utilities, 2009, p. 32.

The Water Services Association of Australia notes that comparisons between
utilities should be interpreted with caution:

178

Water Services Association of Australia, National Performance Report 2007–2008: Urban water utilities,
Melbourne, 2009, p. 32. The Committee notes that the 2006-07 report did not report on real water losses.
179
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It is important to recognise that real losses are estimated using a range of assumptions,
including assumed errors in metered water deliveries and estimates of unmetered
components. Therefore, the real losses reported are not likely to be as accurate as some of
the other indicators (for example, water main breaks) and this should be considered when
comparing utilities. 180

Despite this evidence, the Water Services Association of Australia also
reported in its National Performance Reports in both 2006-07 and 2007-08 that
two of Melbourne’s water retailers experienced the highest and second highest
rate of water main breaks per 100 kilometres of pipes of all the major water
utilities in Australia. The 2006-07 report explains:
[The water mains breaks] indicator captures the physical performance of the network and is
therefore significantly affected by the physical conditions prevailing for each utility, for example
land topography, soil conditions (e.g. sand versus clay), climatic variations (e.g. drought
results in increased tree root invasions), as well as factors such as asset type, age, overall
condition and mains pressure. 181

Figure 3.16 shows the performance of the major reporting utilities (with over
100,000 customers) for 2007-08.

Figure 3.16: Water main breaks (per 100 kilometres of water
main)

Source: Water Services Association of Australia, National Performance Report 2007–2008:
Urban water utilities, 2009, p. 26.
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For major utilities, there is significant variability in the incidence of water main
breaks. Ranging from a low of 14 breaks (Water Corporation – Perth) to 68
breaks (City West Water) per 100 kilometres of main. The average number of
main breaks for this utility grouping was 32 breaks per 100 kilometres. City
West Water had the highest number of water main breaks for the second
consecutive year; however they also had 21 per cent fewer breaks in 2007-08
than in 2006-07. City West Water has previously explained that the age of its
water supply system is a factor, as are the expansive clay soils and low rainfall
in the west of Melbourne. 182
In his presentation to the Committee, Mr Peter Harris, Secretary of the
Department of Sustainability and Environment explained how the Victorian
Government and Melbourne’s water authorities are improving operational
efficiencies of Melbourne’s water supply system through reducing leaks and
breaks. Efforts include:
•

leak detection and repair (forecast savings of seven gigalitres of water a
year by 2010);

•

reduction of pressure by an average of 15 per cent in key areas to
reduce leaks and breaks (estimated saving of two and a half gigalitres
of water);

•

installation of zone metering to improve the targeting of leakage
detection programs; and

•

improved responsiveness to repairing water main breaks and leaks
(Melbourne’s water authorities are amongst the quickest in the world
with over 99.4% of breaks repaired within 5 hours). 183

Although it is not possible to eliminate leaks and breaks altogether, it remains
possible to further reduce water leaks. The CSIRO discusses the costs of
further detecting and reducing leaks, noting that for incremental savings costs
rise exponentially:
Typically, water losses are managed to meet the "economic level of leakage". In simple terms
this means that over a period of time investment in leakage control activities equates to the
cost of purchasing water to meet water losses. This is sensible economic system
management and means that as the incremental cost of supplying water from new sources
increases over time, investment in water loss control will also increase. It should be noted that
the cost of the next water saving increment from leakage control tends to increase
exponentially. 184
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An additional benefit of leak reductions is reduced greenhouse emissions due
to reduced water pumping and treatment costs. 185

Discussion
The Committee concludes that while a large amount of water is lost through
broken pipes and leaks, the proportion of water lost by international and
Australian standards is relatively low, given the size of the water distribution
system. However, due to the age of the infrastructure and extremely dry
weather conditions, Melbourne’s water retailers are experiencing high levels of
water main breaks. Further savings can still be achieved through greater leak
detection efforts, although the cost implications are significant.
The Committee acknowledges the economic efficiency of investing in leak
detection and management activities, to the point where the investment is
equal to the cost of the water. The Committee believes that this cost of water
should equal the full “sustainability value”, that is the economic, environmental
and social value (not just the purchase cost) and that this value should be met
by the leak detection and management investment.
Therefore the Committee recommends that:
Recommendation 3.28
Melbourne’s water authorities continue to invest in leak detection and
management to improve the efficiency of the water delivery system and
minimise water loss.

185
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Chapter

4

Stormwater and rainwater –
harvesting, storage and use
Key findings

4.1

Between 400 and 550 gigalitres of stormwater runs off Melbourne’s
urban catchment annually. This is a similar or greater volume than
the total annual mains water use of the city.

4.2

There is significant potential to harvest stormwater within
Melbourne’s urban catchment. However, currently less than 0.25
per cent of the resource is used.

4.3

Harvesting of stormwater has a number of benefits including
reducing the impact of excess stormwater on waterways and flood
attenuation.

4.4

A Statewide Urban Stormwater Strategy was to be developed by
2007 to promote the use of stormwater. The strategy has not been
completed.

4.5

The roles, responsibilities and legal requirements of different
parties for stormwater management in Melbourne are unclear.

4.6

Some decentralised stormwater capture and reuse projects and
facilities have been established in Melbourne. However, larger
scale centralised stormwater reuse has not been implemented.

4.7

The main barrier to the wider uptake of stormwater harvesting in
Melbourne is not predominantly technical. The barriers are cost,
and planning and policy environment within the local, state and
federal settings.

4.8

There would be significant benefits to extending the requirements
of Clause 56.07 (of the Residential Subdivisions component of the
Victorian Planning Provisions) – that promote integrated water
management – to the development of non-residential land and
urban infill developments and modifications. The inclusion of
targets in Clause 56.07 would also promote stormwater harvesting
and reuse.

4.9

The use of rainwater tanks was not actively encouraged in some
capital cities, including Melbourne, until quite recently. Rainwater
tanks currently provide a limited alternative water supply in
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Melbourne. However, this is expected to change in the short to
medium term as more tanks are installed.
Introduction
Urban stormwater harvesting at a whole-of-city scale is still a relatively new concept. You find
there is a lot of debate that goes on and which talks about the uncertainty and the risks
associated with stormwater harvesting. I can tell you that if you had the water supply systems
200 years ago, we would have been having the same discussions about the uncertainties and
the reliability of dams and harvesting water from our catchments. In some sense there needs
to be an incubation period that will allow for a lot of this technology to flourish. There is a
window of opportunity for us, especially with the commencement of a number of major
projects that will secure water supply for us, to allow us to further develop this concept. 1
Professor Tony Wong, Institute for Sustainable Water Resources, Monash University

The Inquiry’s second term of reference requires the Committee to examine the
merits of supplementing Melbourne’s water supply by the collection of
stormwater. Stormwater is the term used for all rainfall-derived runoff collected
on roads, roofs and other impermeable surfaces and transported through a
series of gutters, drains, channels and waterways to a receiving environment
such as a bay or major body of water. 2 The Central Region Sustainable Water
Strategy states that stormwater is, ‘the net increase in runoff and decrease in
groundwater recharge resulting from the introduction of impervious surfaces
such as roofs and roads within an urban development’. 3 This chapter also
discusses the use of rainwater that is harvested directly from roofs prior to it
running into the stormwater drainage system. Rainwater and stormwater are
derived from the same source of water and their capture and use have similar
issues.
Stormwater Victoria estimates that between 400 and 550 gigalitres of
stormwater runs off Melbourne’s urban catchment annually. 4 The volume of
stormwater is dependent upon rainfall, which varies across Greater Melbourne
and could be affected by climate change. Even in drier years, the magnitude of
Melbourne’s annual stormwater runoff is around the same or greater than total
annual mains water use, approximately 380 gigalitres in 2007-08. 5

1

T. Wong, Chief Executive Officer, Facility for Advancing Water Biofiltration, Honorary Professorial Fellow,
School of Geography and Environmental Science, Faculty of Arts, Monash University, Transcript of
evidence, Melbourne, 27 October 2008, p. 4.
2
Municipal Association of Victoria, 'Environment: Stormwater Management', viewed 17 April 2009,
<www.mav.asn.au>.
3

Department of Sustainability and Environment, Sustainable Water Strategy Central Region: Action to
2055, Victorian Government, Melbourne, 2006, p. 58.
4
A. Allan, President, Stormwater Victoria, Transcript of evidence, Melbourne, 27 October 2008, p. 2. The
Victorian Government’s Water Supply- Demand Strategy for Melbourne 2006-2055 reported that on
average, about 500 gigalitres of stormwater is generated throughout greater Melbourne annually – more
than half as a result of the city’s impervious surfaces, WaterSmart, Water Supply-Demand Strategy for
Melbourne 2006-2055, Melbourne, 2006, p. 12.
5
Stormwater Victoria estimates that runoff can be as high as 400 gigalitres, from A. Allan, President,
Stormwater Victoria, Transcript of evidence, Melbourne, 27 October 2008, p. 2.
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The large quantity of stormwater within Melbourne’s urban catchment presents
a significant opportunity to harvest some of this water prior to its discharge into
Port Phillip Bay or Western Port Bay. Harvested water can potentially be used
for a wide range of purposes, depending on its quality or level of treatment,
including potable water substitution for golf courses, racecourses, sporting
grounds and public open space, watering gardens, some industrial uses and
flushing toilets. With treatment, further water uses such as environmental flows
or even introduction into the drinking water supplies is possible, as is the case
in Orange, New South Wales.
Despite the significant amount of stormwater in Melbourne, at present,
stormwater harvesting and use is very limited. There are no accurate estimates
to quantify the amount of stormwater that is currently used in Melbourne
however, the Supply-Demand Strategy for Melbourne 2006-2055 estimated
that less than one gigalitre of stormwater is used across Melbourne, 6
representing less than 0.25% use of the resource. It is clear that at present,
stormwater is underutilised. 7 Professor Tony Wong from Monash University
told the Committee at the public hearing on the 27 October 2008:
Analyses done have in fact shown that depending on the density of a development the end
use of that harvesting of stormwater could lead to between a 20 per cent and a 60 per cent
reduction in your drinking water in Melbourne. The density is very important, as of course is
the end use. 8

Mr Andrew Allan, President of Stormwater Victoria provided the Committee
with a similar estimate:
If you consider stormwater is going to be the silver bullet that will solve everything, than I
would agree that that is not going to be the case. But if you say that we are going to provide
somewhere between 20, 30, or 40 per cent of our supplementary supply, then yes, stormwater
will do that. 9

Urban stormwater runoff from impervious surfaces is not only in plentiful
supply, it is also more reliable than traditional supplies of water in periods of
low rainfall. Mr Allan informed the Committee that:

6

WaterSmart, Water Supply- Demand Strategy for Melbourne 2006-2055, Melbourne, 2006, p. 10. This
figure is based an estimate of the number and capacity of rainwater tanks in Melbourne. It does not appear
to have included any stormwater specific projects in its calculation although their total water saving capacity
is likely to have been relatively small when the document was published.
7
Department of Sustainability and Environment, Sustainable Water Strategy Central Region: Action to
2055, Victorian Government, Melbourne, 2006, p. 59.
8

T. Wong, Chief Executive Officer, Facility for Advancing Water Biofiltration, Honorary Professorial Fellow,
School of Geography and Environmental Science, Faculty of Arts, Monash University, Transcript of
evidence, Melbourne, 27 October 2008, p. 4.
9
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As the catchments dry out they do not yield as much water … the water that rushes off roads,
roofs and that sort of stuff that does not soak into the ground but runs off, that is not affected
by soil moisture and as a result it is going to be a more reliable water source. 10

By using Melbourne’s urban area as a water catchment, the city can make use
of a proportion of its vast stormwater resources. Because rain falls at or near to
where it is needed, the scale of application is highly flexible. This might be at a
domestic scale, capturing rainwater from residential roof runoff, or on a larger
neighbourhood scale, harvesting stormwater directly from the existing drainage
system, or any scale in between. Depending on the stormwater harvesting
approach and its intended use, the water may require treatment prior to or after
storage.
However, using harvested stormwater presents a number of significant
challenges. Stormwater is often poor quality, carrying pollution and
contaminants. The Municipal Association of Victoria explains, “as stormwater
passes through the built and natural environments it collects and carries a
range of pollutants and sediment”. 11 The Department of Sustainability
elaborates further stating that stormwater, ‘is typically high in contaminants
including litter, hydrocarbons from roads and other human and animal waste.
For this reason it is not suitable for human use without further treatment’. 12
However, untreated or minimally treated stormwater may be suitable for a
range of non-potable water uses. Additionally, poor quality or polluted
stormwater ultimately ends up in Melbourne’s waterways and bays and can
have an adverse impact on environmental health and productivity.
The timing of stormwater availability can be problematic with stormwater runoff
occurring during and shortly after rainfalls, when watering of parks and
gardens is not generally required. Therefore, water capture and storage
systems become necessary in order to use the stormwater in drier periods
when watering is required.
An independent working group for the Prime Minister’s Science, Engineering
and Innovation Council further summarised the opportunities and challenges
for stormwater capture, storage and reuse in Australia:
As more water (rain) often falls on a city than it consumes, it is possible to use the city itself as
a water catchment. The challenge is the intermittent nature of the supply and the consequent
difficulties in collection. Water quality is generally poor and treatment is normally required
before storage. Storage in underground aquifers is a possible way to both store and treat the

10
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Ibid, p. 3.

Municipal Association of Victoria, 'Environment: Stormwater Management', viewed 17 April 2009,
<www.mav.asn.au>.
12
Department of Sustainability and Environment, 'Our Water Our Future: Alternative Water Supplies',
viewed 17 April 2009, <http://www.ourwater.vic.gov.au>.
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captured water but for geological reasons this is an option only available to a few cities such
as Perth and Adelaide. Offsetting the costs of stormwater drainage can also ameliorate
capture and storage costs 13.

The same working group also cautions that despite the opportunities to harvest
vast quantities of stormwater, its potential as a major supply solution in the
short term is limited by costs and infrastructure roll out constraints:
Not all options can deliver a material increase in water supply in the short term. Some options,
such as rainwater tanks, water sensitive urban design and stormwater capture, are generally
uneconomic when applied in existing urban areas and are best applied in greenfield
developments and in brownfield redevelopment projects. As a result, they tend to be too little
and too slow to close the large gaps that currently exist between available supply and
unrestricted levels of demand even though they can provide significant volumes of water in the
longer term. 14

As Melbourne becomes increasingly urbanised, with fringe development and
increased density, the proportion of hard impervious surfaces and stormwater
runoff increases. The Commissioner for Environmental Sustainability points out
that increased stormwater runoff into urban waterways, “affects stream flow by
making it much more variable, reducing low flow rates and, after heavy rain,
increasing peak flow rates and shortening their duration. While some urban
waterways benefit from the additional flow, in general this approach to
stormwater management puts pressure on freshwater environments.” 15 The
Commissioner also notes that:
Urban stormwater is the most significant source of pollution to Melbourne’s rivers, creeks and
wetlands. Stormwater contains elevated levels of sediment, nitrogen and phosphorus, as well
as other contaminants such as metals, hydrocarbons and pathogens. Rapid, direct transport
of these pollutants by the drainage system amplifies the pressure placed on receiving
waters. 16

Other water experts note that the number of cases where urban waterways
benefit from stormwater flows would be minimal. Rather, the timing, hydraulic
stress and quality of stormwater flows are almost certain to result in a
degradation of waterways. 17 In general, not enough attention is paid to the
benefits of stormwater and rainwater harvesting on aquatic ecosystems.
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Prime Minister’s Science, Engineering and Innovation Council Working Group, Water for Our Cities:
building resilience in a climate of uncertainty, Prime Minister’s Science, Engineering and Innovation Council,
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It is a fundamental point that stormwater represents the primary cause of
degradation of waterways in urban areas, 18 and that stormwater harvesting can
help reduce this degradation by reducing the volume and frequency of
stormwater discharges. This point is poorly understood by water
professionals. 19
Current stormwater infrastructure
The Victorian Government’s Securing Our Water Future Together white paper,
2004 states that, “stormwater is currently managed from a drainage
perspective rather than as an alternative water supply.” 20 The drainage is
designed to remove stormwater from the city through drains and pipes as
quickly as possible. Stormwater is diverted into streams, creeks and rivers and
is ultimately deposited into the bays surrounding Melbourne. Traditional
stormwater management is primarily focused on mitigating flood risks.
The majority of the current drainage systems have very little capacity to reduce
contamination of runoff, in fact, it actually exposes stormwater runoff to
contamination by carrying the water across large distances, along roads and
actively flushing pollutants into a centralised drain, and ultimately into a
receiving environment. Cleaner stormwater can be achieved by retaining water
within the catchment close to where it falls, where it is less likely to pick up
contaminants and pollutants and more likely to filter and allow parks and
gardens time to soak up the water.
Additionally, increasing urbanisation and flood proofing the urban catchment
has led to increased volumes of stormwater being discharged into the
environment because water is prevented from seeping into the subsurface
water table and gradually permeating the soil into urban waterways and the
water table. A consequence of an efficient drainage system is that large
volumes of stormwater periodically surge into urban waterways following
rainfalls, carrying pollutants and causing erosion. The occurrence of water
surges into the environment is both sudden and infrequent. These sudden and
intense events do not replicate the flows of a natural system characterised by
the more gradual intrusion of water into waterways.
In addition, there is a growing body of evidence that global climate change is
likely to lead to more frequent, intense storm events in Victoria. 21 In July 2004,
the Minister for Environment launched a consultation paper Adapting to
Climate Change: Enhancing Victoria’s Capacity. This paper concluded that the
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19
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Engineering, Monash University, personal communication, 18 May 2009.
20

Department of Sustainability and Environment,: Securing Our Water Future Together, Victorian
Government, Melbourne, 2004, p. 117.
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intensity of extreme rainfall events had increased in Victoria over the last 90
years and that this trend would continue. 22 This is likely to increase flooding
risks and test the capacity of Melbourne’s stormwater drainage system. In a
collaborative report prepared for the Victorian Government examining the
infrastructure risks faced by climate change, the CSIRO, Maunsell Australia
Pty Ltd and Phillips Fox advised that:
The main risks associated with climate change are the potential for increased frequency of
extreme daily rainfall events, affecting the capacity and maintenance of storm water, drainage
and sewer infrastructure. There are likely to be significant damage costs and environmental
spills if water systems are unable to cope with extreme events or multiple events in a season.
Any costs associated with damage are likely to be borne by water users, probably through
price increases. 23

In his 2005 report into Managing stormwater flooding risks in Melbourne, the
Victorian Auditor-General concluded that, “climate change, further urban
development and an ageing drainage asset base are likely to increase flooding
risks. Agencies thus face the dual challenge of controlling new risks while
effectively mitigating the risks arising from drainage systems built to the old
standard”. 24 Significantly, increasing Melbourne’s stormwater harvesting
capacity can reduce the flooding risk of storms by diverting some of the water
to storage tanks or retarding basins. 25
Stormwater policies and programs
In the Securing Our Water Future Together white paper, 2004, the Victorian
Government identified the numerous benefits of increasing the use of
alternative water supplies such as stormwater and rainwater, in improving the
reliability of water supplies, freeing up water for the environment or population
growth and reducing the amount of poor quality or contaminated water
discharged into rivers and bays. 26 In Action 5.33 of the white paper, the
government allocated specific funding for projects to manage and harvest
urban stormwater as a resource. 27 In 2004, the Victorian Government launched
the $10 million, three-year Stormwater and Urban Water Conservation Fund.
This fund supported 66 water sensitive urban design projects, stormwater
conservation and water recycling projects that are expected to save up to two
gigalitres of drinking water annually. 28 In 2007, the fund was renamed the
Stormwater and Urban Recycling Fund and extended by another $10 million
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over a four year period. 29 At the time of reporting, the Department of
Sustainability and Environment was assessing applications for the first phase
of funding. 30
In addition, as part of the Commonwealth Government’s $1 billion, six-year
National Urban and Desalination Plan, a minimum of $200 million will be
provided to support suitable stormwater harvesting and reuse projects.
Applications for first round of funding were called for in March 2009 and are
due by 30 June 2009.
The Central Region Sustainable Water Strategy, 2006, recognises that, “as
water from traditional sources becomes scarcer, recycled water and
stormwater are becoming more valuable”. 31 The strategy states: “the
government supports investment in recycled water and stormwater projects by
water authorities, if the total community cost of the water supplied by these
projects is comparable with the estimated costs of other long term water
augmentation options”. 32
The CRSWS defined the Victorian Government’s policy in relation to
stormwater which allows:
•

urban property owners to use stormwater that is generated on their
properties, subject to environmental and health approvals; and

•

water authorities to allocate stormwater, recycled water and irrigation
drainage collected in their infrastructure systems. 33

It also adopts the following allocation rules for stormwater in urban areas:

29

•

if stormwater is flowing to the sea via a drain, all of the stormwater may
be harvested;

•

if stormwater is flowing to a stream from an existing development,
assume up to 50 per cent of existing stormwater can be harvested for
consumptive use and 50 per cent is reserved for the environment. If
there is a scheme to harvest more than 50 per cent of the resource a
study is required to assess the implications for the environment;

•

if stormwater is generated from a new development, all of it is available
for consumption with the aim of the development having no impact on
catchment runoff; and

Ibid, p. 21.
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•

all diversions from waterways will continue to require a person to apply
to the Minister for the issue of a licence to take and use the water
resource, under Section 51 of the Water Act 1989. 34

The Committee believes a more appropriate set of recommendations around
allocation rules needs to be developed. Those set out in the CRSWS are a
‘first attempt’, but may act to discourage stormwater harvesting, whilst failing to
protect aquatic ecosystems. Importantly, they make no reference to the timing
of harvesting; it is important that stormwater harvesting operations do not take
baseflows, but instead only divert and capture stormflows.
The CRSWS committed the Victorian Government to develop a detailed set of
rules for the allocation and pricing of stormwater as part of the forthcoming
Statewide Urban Stormwater Strategy, with the aim to further increase the use
of stormwater. This was expected to include rules that would enable councils
to allocate stormwater collected in their infrastructure systems. 35 The strategy
was due to be completed by 2007, however, issues of allocation and access to
stormwater were considered by the Victorian Competition and Efficiency
Commission (VCEC) in its report Water Ways: Inquiry into Reform of the
Metropolitan Retail Water Sector, 2008. The report indicated that investment in
alternative sources could be hampered by a lack of confidence associated with
uncertainty about the property rights for these sources. VCEC recommended
that the government clarify the rights to stormwater and responsibilities for the
provision of stormwater harvesting services, and to bring stormwater within the
existing water resource management framework. 36 The Department of
Sustainability and Environment’s Office of Water informed the Committee that
this work is scheduled to be completed by August 2009. 37
The Office of Water also informed the Committee that:
The development of the Statewide Urban Stormwater Strategy is at the scoping stage and is
likely to work towards a strategic policy framework which identifies current drivers and
objectives for stormwater management, in the context of integrated urban water management
and climate change. 38

Accordingly, the Committee recommends that:
Recommendation 4.1
The Statewide Urban Stormwater Strategy be completed as a matter of
urgency and include detailed recommendations on allocation rules.
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Stormwater management responsibility
The Victorian Government’s role in encouraging stormwater harvesting
includes making and implementing new stormwater policies, planning for
increased stormwater use across Melbourne and providing funding for
stormwater projects. The Minister for Water has the power to revise water
authority obligations to encourage investment in stormwater harvesting
initiatives and projects and water sensitive urban design. 39
In regions outside of Melbourne, local government is solely responsible for the
management of stormwater, however in Melbourne, stormwater management
is the responsibility of both Melbourne Water and local governments. 40
Melbourne Water is the regional drainage authority for the metropolitan area
and is responsible for maintaining the major stormwater drainage system
across the region that encompasses all metropolitan councils. The major
stormwater drainage system includes approximately 1,200 kilometres of larger
underground pipes and 5,000 kilometres of open channels and waterways. 41
As a regional operator, its aim is to ensure an integrated, metropolitan-wide
approach to planning and improving the regional drainage system. Under its
Statement of Obligations issued by the Minister for Water, Melbourne Water is
required to provide:
•

a safe and effective system for dealing with storm runoff;

•

a reduced risk of flooding in priority areas;

•

the prevention of inappropriate development in flood-prone areas; and

•

in collaboration with others, including government agencies, councils,
industry and the community, improved stormwater and catchment runoff
quality and protect waterways and bays in accordance with government
objectives and targets. 42

The white paper’s stormwater policy states that, “water authorities (i.e.
Melbourne Water and the three retailers) will be responsible for developing
stormwater as an alternative source of supply”. 43 It commits the water
authorities to consider the value of stormwater resources in their Water
Supply-Demand Strategies and to identify opportunities for its use in new
subdivisions, in collaboration with local government and land developers. 44 The
Water Supply-Demand Strategy for Melbourne 2006-2055 commits the
metropolitan water authorities to work with developers and planning authorities
to investigate the feasibility of using stormwater as a local water supply over
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the next five years. 45 It also highlights the importance of undertaking research
into the potential for treating stormwater to drinking water standards in order to
potentially blend it into the water supply system. 46
Local governments are responsible for the management of local drainage
networks, including drains and waterways. Within metropolitan Melbourne,
local governments manage around 25,000 kilometres of constructed drains. 47
Specifically, local governments’ stormwater management roles are to:
•

participate in urban stormwater policy development and practice with
Melbourne Water, the EPA, the Victorian Government and other
stakeholders;

•

lead the development and implementation of local stormwater
management plans;

•

undertake local urban drainage works in accordance with agreed best
practice standards and guidelines developed by the EPA, Melbourne
Water and local government;

•

incorporate best practice guidelines in local planning policies to ensure
that the negative affects of stormwater are minimised; and

•

undertake community awareness and participation activities to
encourage adoption of best practice by individuals and businesses. 48

Unlike Melbourne Water, councils do not have any statutory responsibility for
floodplain management. 49
In the Securing Our Water Future Together white paper, the government
reported on future responsibility for stormwater stating that:
Consideration has been given to whether the current allocation of responsibilities should be
changed to achieve the government’s policy objectives. On balance and in the light of
feedback received, it has been concluded that the arrangements can be improved within the
existing institutional framework.
The government does not believe that widespread change in roles and responsibilities within
the water sector is required. However specific improvements are needed in the arrangements
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for regulation of water trading, for monitoring compliance with bulk entitlements, for managing
water storages, recycled water and stormwater, and for shareholder governance of water
authorities. 50

However, in practice the Committee was advised that the roles, responsibilities
and legal requirements of different parties for stormwater management are
unclear. Stormwater Victoria advised the Committee that the water sector is
fragmented and one of the roles that local government is trying to perform is
being the adhesive between all the agencies. Mr Andrew Allan, President of
Stormwater Victoria stated that:
For a number of years there has been talk about looking at the regulatory frameworks and
everything that support the management of stormwater. Stormwater is separate to water
supply and sewerage; it is dealt with separately. It is not a water authority’s responsibility.
Primarily it falls to local government to look after a lot of it. We need to address those sorts of
things, and we also need to address who is responsible for managing what. We need to have
that good framework in place … we need to look at partnership models between water
authorities and local government; those sorts of agencies that can actually deliver the solution
on the ground. 51

Also, current stormwater ownership and allocation, (e.g. for consumptive use,
environmental flow), issues need to be addressed to facilitate increased
stormwater harvesting. In its February 2008 report the Victorian Competition
and Efficiency Commission highlighted that:
In Melbourne, the rights for different forms of water appear to be at different stages of
development. This probably reflects the previously low value of some resources. Wastewater
and stormwater, for example, have been thought of as nuisances to be disposed of, rather
than as valuable resources. This is now changing, however, with the growing scarcity of
water. 52

Submissions received by the Commission highlighted a lack of clarity in
legislation surrounding stormwater, especially in relation to property rights, and
that, “… until some of the ownership and allocation issues are addressed there
will continue to be confusion that will frustrate efforts to effectively use the
water and develop innovative environmental solutions.” 53
On the other hand, some submissions believed that the ownership of
stormwater for harvesting purposes had been clearly allocated to Melbourne
Water under the Victorian Government’s white paper. 54 Meanwhile, Melbourne
Water argues that from a resource perspective, all water, including urban
stormwater, is owned by the Crown and considers this consistent with the
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government’s view outlined in the Central Region Sustainable Water Strategy
whereby the management of the resource is delegated to rural water
authorities, including Melbourne Water. The VCEC’s report also noted that:
Licences are not required for stormwater generated on site, from roof run off, or for stormwater
harvested from a council drain. Licences are required for any works constructed (for example,
modifications to Melbourne Water’s drains). 55

The report concluded by stating:
There is growing interest in the use of stormwater as a resource. Such developments may be
impeded, however, if there is a lack of clarity about the ownership of stormwater, and about
regulations relating to its use. 56

Dr Peter Coombes, Director from Bonacci Water expressed his views to the
Committee on the need for new business models to facilitate the use of
stormwater:
We have narrow business models within the water sector that are not replicated in society
now. What we do need is innovative business models, and the first port of call for that is to
reduce that monopoly barrier of saying, ‘We have always done it this way, so we are not going
to do it that way in the future’. One of the great opportunities for the state is to work out how to
foster business partnerships to deliver sustainable assets.
All that is needed are some modern business arrangements in the way we manage our
monopolies. I do not see any difference between the private sector building a plant because
the water utilities do not think it stacks up but they do, having the state allow it to be part of the
state’s infrastructure and therefore not privatised, and having a desal plant run by a PPP.
You need to change a bit of legislation in your acts governing the monopolies to allow for
these business collaborations. At the moment the only business collaboration you seem to
have are these long, drawn-out PPP processes. 57

Stormwater harvesting in other jurisdictions
The Committee inspected stormwater harvesting and recycling schemes in
Australia and overseas as part of its investigations. The Committee also
undertook research into an emerging scheme near Orange in New South
Wales where stormwater is being used in the drinking water supply. The
following stormwater schemes were investigated:
•

Santa Monica Urban Runoff Recycling Facility “SMURRF” (0.7
gigalitres per year for potable water substitution);

55

Ibid, p. 107.

56

Ibid, p. 107.

57

P. Coombes, Director, Bonacci Water, Transcript of evidence, Melbourne, 16 March 2009, p. 14.

129

Inquiry into Melbourne’s Future Water Supply

•

Parafield Stormwater Harvesting Facility and Aquifer Storage and
Recovery Scheme, City of Salisbury, South Australia (1.1 gigalitres per
year for potable water substitution); and

•

Blackmans Creek Stormwater Harvesting Scheme near Orange, New
South Wales (2.2 gigalitres per year for indirect reuse in the potable
water supply).

Santa Monica stormwater recycling scheme, California, USA
The Committee inspected the Santa Monica stormwater recycling scheme, in
California, USA. It was advised by Ms Kim O’Cain, Water Resources
Specialist, City of Santa Monica that stormwater/urban runoff is considered the
primary source of pollution to Santa Monica Bay. At the end of the 1990s,
many water managers across the country were looking for creative ways to
treat their stormwater. Santa Monica's Urban Runoff Recycling Facility,
otherwise known as the "SMURRF", is an example of how large coastal cities
can effectively deal with polluted stormwater/urban runoff.
The SMURRF project was completed in 2001 and is the first facility of its kind
in the United States. The facility treats dry weather runoff water (from
excessive garden watering, spills, construction sites, pool draining, car
washing, the washing down of paved areas, and some wet weather runoff) that
used to drain directly into Santa Monica Bay through storm drains, taking with
it pollutants such as sediment, oil, grease, and pathogens. An average of
nearly two megalitres per day of urban runoff, generated in parts of the cities of
Santa Monica and Los Angeles, are treated by conventional and advanced
treatment systems at the SMURRF. The runoff water is diverted from the city's
two main storm drains into the SMURRF and treated to remove pollutants.
Treatment processes include:
•

coarse and fine screening to remove rubbish and debris;

•

dissolved air flotation to remove oil and grease;

•

degritting systems to remove sand and grit;

•

micro-filtration to remove turbidity; and

•

ultra-violet radiation to kill pathogens.

Once treated, the water is safe for all landscape irrigation and dual-plumbed
systems.

Parafield Stormwater Harvesting Facility, City of Salisbury, South
Australia
On 15 September 2008, the Committee inspected the $3.7 million Parafield
Stormwater Harvesting Facility in the City of Salisbury, a suburb of Adelaide,
South Australia. The Parafield stormwater project involves the diversion of
stormwater via a weir in the main Parafield drain to a 50 megalitre capture
basin. From there, the water is pumped to a similar capacity holding basin,
130

Chapter 4: Stormwater and rainwater harvesting, storage and use

from where it gravitates to a two hectare cleansing reed bed. Nutrient and
pollutant loads are typically reduced by up to 90 per cent and the treated water
salinity is less than 250 milligrams per litre. 58 The system is designed to hold
stormwater for around 10 days to ensure optimal treatment efficiency. 59
The current supply capacity of the scheme is 1.1 gigalitres per year, although a
planned second stage would boost the supply to 2.1 gigalitres per year.
Continuity of supply is achieved with an Aquifer Storage Transfer and
Recovery (ASTR) system. 60
Unlike traditional Aquifer Storage and Recovery systems, discussed in Chapter
6 of this report, that use the same well for injection and recovery, the Parafield
ASTR involves using separate injection and recovery wells. This increases the
time the water stays within the aquifer and enhances the passive treatment of
injected water. At the Parafield site, four injection wells and two recovery wells
have been established. While ASTR has been used for reuse of highly treated
effluents in fresh aquifers in the USA, this is the world’s first project
intentionally using ASTR for potable reuse of urban stormwater, and aims to
demonstrate a new and economic way of managing urban water resources. 61
Figure 4.1 describes the ATSR system for storage, filtration, injection and
recovery at the Parafield Stormwater Harvesting Facility.

Figure 4.1: Parafield stormwater aquifer storage transfer and
recovery system

Source: Prime Minister’s Science, Engineering and Innovation Council Working Group, Water for
Our Cities: building resilience in a climate of uncertainty, Prime Minister’s Science, Engineering
and Innovation Council, Canberra, 2007, p. 50.
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The Committee was advised that the City of Salisbury has gained international
recognition for the way it harvests urban runoff and purifies the polluted water
in wetlands, using it for irrigation and industrial use, or storing it in underground
aquifers for later use.

Blackmans Creek Stormwater Harvesting Scheme, Orange, New
South Wales
In response to declining dam levels and continuing drought, the centralwestern New South Wales regional city of Orange began construction of a
stormwater harvesting project for potable purposes in 2008. The $4.9 million
Blackmans Swamp Creek Stormwater Harvesting Scheme is an Australian first
in harvesting stormwater for inclusion into the city’s drinking supply. 62 The
system works by drawing stormwater from a local creek (Blackmans Swamp
Creek) which is pumped to a 200 megalitre holding dam and batching ponds
for treatment and testing before it is transferred to Suma Park Dam for mixing
with the town’s potable water. 63 Water from Suma Park Dam is treated using
ozone and biological activated carbon water filtration prior to distribution into
the potable supply network. 64 The system operates under strict environmental
protocols and meets the standards as detailed in the Australian Drinking Water
Guidelines. 65
Orange City Council estimates that in an average year of rainfall approximately
2.2 gigalitres per year can be harvested from the scheme. 66 Based on current
usage, this equates to more than 200 days supply. 67 Construction of the
Scheme was completed in March 2009 with water transferred to Suma Park
Dam in April. Importantly, the Council is only allowed to operate the scheme
when the combined dam levels for Orange fall below 50 per cent.
Stormwater harvesting in Melbourne
Harvesting stormwater from the existing drainage system is possible on
varying scales and for centralised and decentralised uses. Some decentralised
stormwater capture and reuse projects and facilities have been established in
Melbourne. However, larger scale centralised stormwater reuse has not been
implemented.

Centralised stormwater harvesting
The Central Region Sustainable Water Strategy, 2006 identified the potential
for large scale centralised stormwater harvesting for indirect potable reuse in
Melbourne. The strategy stated that:
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Large scale [centralised] stormwater treatment and reuse may be possible in Melbourne. This
option would collect, store and treat stormwater to drinking water standards, and then blend
this water with drinking water sourced from rivers and reservoirs. The stormwater could be
harvested from the lower reaches of the Yarra River at Dights Falls after heavy rainfall, then
transferred to Sugarloaf or Yan Yean Reservoir, where it would mix with stored river and
reservoir water before being treated and released into Melbourne’s drinking water system.
This is still a relatively conceptual longer term option that requires significant evaluation.
Options such as this may be necessary if medium or high climate change were to occur …
With technologies rapidly developing, new large scale stormwater options may become viable
and warrant further investigation. 68

The Water Supply-Demand Strategy for Melbourne 2006-2055 also noted that
further investigation was required for the large scale use of stormwater for
drinking purposes:
It is important that research be undertaken into the potential for treating stormwater to drinking
water standards in order to potentially blend it into the water supply system. Stormwater could
either be collected via stormwater basins at several different locations around Melbourne or
from the lower reaches of the Yarra River which, after heavy rainfall, comprises a large
quantity of stormwater. Like recycled water, high levels of treatment and catchment protection
would be required due to the presence of urban run off pollutants in stormwater. The health
risks associated with this option would also require detailed consideration.
This could potentially contribute from 15 to 45 billion litres of drinking water to Melbourne a
year. The viability of this option would be subject to further investigation to determine the
volume of stormwater that could be harvested without impacting environmental flows,
management of the systems to ensure public health and maintenance of high quality water,
and associated costs. 69

In 2007, Melbourne Water commissioned Sinclair Knight Merz (SKM) to
complete a feasibility study for the large scale stormwater treatment and reuse
options to augment Melbourne’s potable water supply. 70 The study examined
options for the collection of stormwater from some of Melbourne’s stormwater
receiving waterways, paying particular attention to the Yarra River near Dights
Falls. It also examined options on the Patterson and Maribyrnong Rivers and
harvesting stormwater from various retarding basins. Each option was
assessed against the following acceptance criteria 71:
•

water to be supplied to the potable network only;

•

minimum yield to the potable network of 20 gigalitres per year;
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•

maintain environmental flow requirements in the catchment and its
outfalls;

•

construction must be feasible;

•

water quality risks must be addressed; and

•

water must pass through an environmental buffer such as a reservoir or
aquifer before treatment and supply into the Melbourne water supply
system. 72

Based on the feasibility study’s acceptance criterion of providing a minimum
yield to the potable network of 20 gigalitres per year, the potential project
would be the largest of its type to operate in the world. 73
The SKM report concluded that none of the options examined fully satisfied the
acceptance criteria, with the capacity to meet the minimum 20 gigalitres per
year yield criterion the most difficult to satisfy. The Victorian Water Plan, 2007
subsequently reported that the Dights Falls stormwater option was examined
but is not proposed as one of the supply options for Melbourne because it
faced a number of technical and environmental constraints that make it
unsuitable as a large supply option. 74 Since the Victorian Water Plan, the
Victorian Government has not expressed a commitment to further investigate
or develop any large scale stormwater harvesting projects in Melbourne.
The Committee believes that the parameters of the SKM study were limiting.
For example the minimum yield acceptance criteria of 20 gigalitres per year
may have ruled out further investigation for potentially viable opportunities that
were smaller (i.e. 13-18 gigalitres per year). 75 Furthermore, the study did not
investigate the potential of large scale stormwater harvesting for non-potable
uses. Accordingly, the Committee recommends:
Recommendation 4.2
The Victorian Government and Melbourne Water reassess the options
considered in the Sinclair Knight Merz study into stormwater harvesting
with the changed criteria that the harvested water be used for non-potable
purposes and the annual yield requirements in the assessment be
significantly reduced.
Some stormwater experts do not classify the Dights Falls feasibility study as an
example of a stormwater harvesting project. By definition, harvesting water
once it is in the Yarra is no longer truly a stormwater harvesting project, being
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more akin to traditional river diversion harvesting, simply further downstream
than would traditionally be the case. 76
Most importantly, if the approach to stormwater harvesting is to install
diversions on receiving waters, then one of the key benefits of stormwater
harvesting–protecting receiving waters from the impacts of urban stormwater–
is completely lost. The most appropriate stormwater harvesting solutions, in
terms of scale, feasibility and environmental benefits, are likely to be those at
precinct scale, which harvest stormwater before it enters receiving waters. 77

Decentralised stormwater projects
The key benefit of decentralised systems is that they capture, treat, and store
stormwater on-site, or within a local area or precinct. Furthermore such
approaches have low or even positive environmental impacts.

Albert Park Lake stormwater replenishment project
The Albert Park Lake stormwater replenishment project is one of Melbourne’s
first medium to large scale stormwater demonstration schemes. As a natural
stormwater catchment, Albert Park Lake receives some stormwater runoff
which helps maintain its water levels. However, during periods of low rainfall
and warmer temperatures, the unregulated replenishment was not sufficient
and potable water was used. Water restrictions and community expectations
triggered an investigation into using alternative water supplies to maintain the
recreational amenity of the artificial lake.
In 2003 a pilot program was initiated, redirecting stormwater from the existing
drainage system into the lake, helping to boost the lake’s levels. In 2005,
measures were introduced to treat the stormwater, removing weeds and
rubbish, before it flowed into the lake. This involved the construction of two
‘pollution control ponds,’ designed to treat the stormwater naturally. This
treatment allowed more of the lake water to be used for irrigating the
surrounding playing fields and further reducing the park’s reliance on potable
water. 78 In 2007, the Water Minister announced that more stormwater would be
directed from the Cowderoy Street drain to Albert Park Lake. 79

Royal Park Wetlands project
The Committee conducted a site visit to the Royal Park Wetlands, also known
as the Trin Warren Tam-boore (Bellbird waterhole). Five hectares of little-used
land in the north-western area of Royal Park adjacent to the CityLink freeway
now comprises the wetlands. Officially launched in June 2006, this area has
become an urban wetland designed to treat stormwater runoff from the roads,
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rooftops and gutters of surrounding suburbs, to provide a habitat area for
wildlife and to deliver an alternative water source for use in Royal Park. 80
The wetland consists of two linked ponds. The treatment wetland acts as a
natural filter, with banks densely covered by native Australian plants that treat
and clean stormwater through natural biological processes. The naturally
treated water then goes to the 12 megalitre ‘storage wetland’. After storage,
the water is further treated by a UV disinfection unit to provide Class A
standard for irrigating areas of Royal Park in summer, while the remainder
flows through into the Moonee Ponds Creek and into Port Phillip Bay. 81
The City of Melbourne advised the Committee that by using naturally treated
stormwater, the Council is able to maintain a number of its playing fields and
save many of its drought-stressed heritage trees. Many of Royal Park’s playing
fields and trees have suffered as a result of Stage 3a water restrictions, which
ban potable water use for most outdoor watering. 82

Box Hill stormwater retention project
The Box Hill Stormwater Retention project is an innovative water saving project
that collects and stores up to seven megalitres of water a year at Bolton
Reserve, Box Hill, for reuse in irrigation, cleansing and watering. The system
captures stormwater runoff from the upstream catchment, which is then treated
though a litter trap and bio-filter. The treated water is collected in four
underground storage tanks with a total capacity of one megalitre. The
stormwater retention system also resolves previous flooding issues at the
site. 83
The treated water is available for reuse in the irrigation of Box Hill City Oval
and also for toilet flushing at the pavilion. It also holds benefits for the broader
Whitehorse community as the treated water can be drawn off and transported
to other locations throughout the city for potential uses including, street
cleansing, tree and garden bed watering and drain cleaning. The use of
stormwater as an alternative to reliance on the potable water supply helps
manage the impact of drought conditions and water restrictions. 84
The $740,000 system was jointly funded by the Whitehorse City Council and a
$150,000 grant from the Victorian Government’s Stormwater and Urban Water
Conservation Fund. 85

Stormwater storage options
In Melbourne, the annual stormwater runoff is abundant but, due to the
temporal and intermittent nature of rainfall, stormwater is not necessarily
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available when it is needed. For this reason stormwater harvesting systems
require storage. In his presentation to the Committee, Professor Tony Wong
from Monash University expressed the importance of storage for stormwater
harvesting and the relationship with how and when it is used:
… to date the majority of stormwater harvesting has been for open-space watering, and there
is a clear mismatch between the supply pattern and the demand pattern in that regard. When
it is raining nobody wants to water their lawn; when it is not raining you do, and that is where
the issue of storage becomes really important. You certainly cannot control the supply pattern,
but you can control the demand pattern. If it was in fact used for indoor toilet flushing, you no
longer have seasonality; that immediately reduces the amount of storage you need. The whole
question of looking at stormwater for non-potable use in domestic and industrial use to level
off the demand pattern will reduce significantly the storage requirement. 86

Likewise Stormwater Victoria stated that:
… you do not need a lot of storage. It is a myth that you need to have big storages to actually
be able to use stormwater or rainwater in an effective manner. Really what you need to be
concentrating on is what you are using the water for; you want to be looking to maximise any
use of the water. 87

As noted earlier, stormwater storage options include:
•

purpose built storage tanks;

•

wetlands and bio-retention systems;

•

underground aquifers; and

•

centralised water supply reservoirs.

Purpose built storage tanks tend to be expensive but can be constructed at
varying scales depending on space availability and cost considerations. Small
domestic rainwater tanks can be as small as 200 litres 88 whereas large
underground storages, for example Bolton Reserve in Box Hill, generally may
have a capacity of up to one megalitre. The optimal storage volume, in terms
of security of supply versus cost, will vary depending on what role stormwater
is playing in the overall water supply. If stormwater is the sole source of water,
then a relatively large storage will be required. If, on the other hand,
stormwater is providing a substitute for some of the potable water demand,
then a relatively small storage may provide a high proportion of the desired
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annual substitution volume, even if, from time to time, it is empty, and the
‘mains backup’ is called upon. 89
Stormwater and rainwater storage tanks are characterised by a sealed
impervious envelope which prevents water losses through evaporation and
seepage. This envelope also minimises contamination and allows for the
maintenance of water quality. Accessing water stored in tanks is simple, but
may be costly and energy intensive due to pumping.
Wetlands and bio-retention ponds provide a natural treatment process for
stormwater. They also create environmental and social benefits such as
creating habitat and cooling urban areas. However, wetlands may require
significant land and can be exposed to evaporation in the dry summer months.
Aquifers can potentially be used to hold large quantities of stormwater using
Aquifer Storage and Recovery (ASR) technologies, discussed further in
Chapter 6. Aquifers also have the potential to provide primary treatment of
contaminated stormwater. Uncertainty remains whether adequate or suitable
aquifers exist in Melbourne for large scale diversion of stormwater for ASR.
The experience at the ASR demonstration site at the Rossdale Golf Club also
highlighted that rates of introduction of stormwater into and extraction from an
aquifer can be slow.
All of the above storage options have limited holding capacities that must be
considered in terms of expected inflow volumes. Where volumes exceed
capacity, consideration needs to be given to how the overflow water will be
managed, especially where stormwater quality is poor.

Stormwater treatment and Water Sensitive Urban Design
With most current stormwater harvesting options focusing on decentralised,
local water supply, localised, low energy and low cost treatments are being
increasingly applied. One such approach is Water Sensitive Urban Design
(WSUD) which grew out of a recognition of the linkages in the water cycle
between urban development, stormwater systems and the quality of
downstream ecosystems. 90 WSUD allows the provision of water services, such
as treated stormwater, to be optimised at a range of local scales, from lotscale, to sub-division and regional. 91 The Committee notes that WSUD
systems can often be very simple and very cheap to construct. Whilst the focus
of many WSUD systems to date has been on highly detailed, highly
landscaped systems, there is a ‘second generation’ of systems being

89

V. Mitchell, A. Taylor, T.D Fletcher, et al, Stormwater reuse - potable water substitution for Melbourne,
Institute for Sustainable Water Resources, Monash University, Melbourne, 2005; V. G. Mitchell, B.E. Hatt, et
al, Integrated stormwater treatment and harvesting: technical guidance report, Institute for Sustainable
Water Resources, Monash University, Melbourne, 2006.; V. G. Mitchell, D. McCathy, A. Deletic, et al,
'Sensitivity of urban stormwater harvesting storage capacity-reliability-yield relationships to behaviour
analysis method selection', Environmental Modelling and Software, vol. 23, 2008.; V. G. Mitchell, D.T
McCathy, T.D. Fletcher, Optimising storage capacity for stormwater utilisation, Paper presented at the 10th
International Conference on Urban Drainage, Copenhagen, Denmark, 2005.
90
Department of the Environment and Heritage, Introduction to Urban Stormwater Management in Australia,
2002, p. 52.
91
I McPhail Commissioner for Environmental Sustainability, Submission, no. 105, 15 November 2008, p. 11.

138

Chapter 4: Stormwater and rainwater harvesting, storage and use

developed, which rely on simple infiltration, using gravel at the bottom and a
vegetated layer at the top.
Water Sensitive Urban Design can use a range of treatment measures
including:
•

Litter Traps are a primary treatment method for urban stormwater runoff
which remove large pollutant matter such as urban litter;

•

Swales are a linear depression of channels that provide for stormwater
collection and conveyance;

•

Infiltration Trenches are shallow, excavated trenches filled with either
gravel or vegetated soil, into which stormwater runoff drains, helping to
restore hydrology back to its natural state;

•

Bio-Retention Systems filter stormwater with vegetated soil media,
reducing downstream flow velocities and subsequent drain sizes whilst
facilitating secondary treatment;

•

Wetlands are shallow, vegetated pools that naturally filter out pollutants
from stormwater runoff before it is released back into the environment.
They also protect against flash flooding by holding water back so the
stormwater system is not overwhelmed; 92

•

Porous Paving is an alternative to conventional impermeable
pavements with many stormwater management benefits, such as water
retention, ground water aquifer recharge and reduced runoff. It can be
also used as part of a modular stormwater treatment and storage
system, under existing impervious areas such as carparks;

•

Raingardens are vegetated depressions that are positioned to receive
rainwater from hard impervious surfaces. They are designed for
stormwater quality treatment and as an ornamental feature. The
gardens do not usually require any additional watering from potable
water supplies. They may work as a bio-retention system (filtering the
water before discharge to the stormwater system) or an infiltration
system (allowing water to naturally soak into the ground);

•

Rainwater Tanks can provide an opportunity to significantly reduce
demand on potable supplies in certain areas of use (discussed further
in this chapter); and

•

Rooftop Greening involves the establishment of vegetation to filter roof
runoff and the capture and storage of that roof runoff for reuse (e.g. the
City of Melbourne’s Council House 2). 93
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In addition, a range of other stormwater treatment devices are being
developed, as designers search for ways of improving treatment performance
whilst reducing the required footprint
The Commissioner for Environmental Sustainability’s State of the Environment
Report, 2008 noted that:
WSUD is yet to become a mainstream approach to the provision of water services, because it
requires radical changes in technology, the capacity for organisations to institute these
changes, and new organisational systems and policy and regulatory frameworks. However,
Melbourne has made significant progress towards institutionalising urban stormwater quality
management, which is an important aspect of WSUD. 94

In addition to the larger scale stormwater projects already described,
Melbourne has a range of examples of WSUD. A sample includes:
•

The Acland Street ‘raingardens’ project in South Yarra;

•

Docklands bio-retention and wetlands system;

•

Inkerman Oasis medium density residential development using
stormwater and greywater recycling and a wetlands; and

•

The Lynbrook Estate using grass swales, underground gravel trench
and an estate-scale bio-retention system.

The Acland Street ‘raingardens’ project in South Yarra integrated a tree
replacement project with stormwater treatment that has the added benefit of
watering the street trees, and reducing the demand for potable water supplies.
Instead of stormwater being channelled into underground pipes in the
traditional manner, it is fed into the tree pits and filtered before being
discharged into the drainage system. Typical pollutants from roads such as
oils, metals and litter are filtered out in the soil. The use of permeable tree
grates and pits in the road surface enable the raingardens to alleviate the rate
of flow, and the soil acts as a filter to remove oils, metals and litter that are
harmful to waterways. This project has been replicated in Little Collins and
Little Bourke Streets and Flinders Lane in Melbourne’s Central Business
District. 95
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Figure 4.2: Cross section of a raingarden bio-retention planter
box

Source: City of Melbourne, ‘Water Sensitive Urban Design (WSUD) Guidelines’, Melbourne,
2004, p 63.

The Docklands integrated bioretention and wetlands system was constructed
in 2005 to treat stormwater runoff within a commercial development. The
region contains multiple WSUD including a formal wetland in a paved area
along with bio-retention features in street-side tree planters. These bioretention and wetland systems biologically treat the stormwater which is then
are then stored in underground tanks (555 kL), before passing through a UV
disinfection unit. The treated stormwater is ultimately used to irrigate the
Docklands Park. 96
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Figure 4.3: Docklands artificial bio-retention wetlands

Source: Melbourne Water, ‘Water Sensitive Urban Design: Case Studies’, viewed 6 April 2009,
<http://wsud.melbournewater.com.au/content/case_studies/case_studies.asp>.

The Inkerman Oasis residential development in St Kilda, consists of 236apartments incorporating a range of WSUD features including:
•

recycling of domestic greywater (bathroom basins, baths and showers)
using an activated-sludge (aeration) tank, with secondary filtration in a
400 square metre native wetland and sand filter area on the
development site;

•

capture of first flush ground-flow and roof stormwater, filtration and
absorption in the wetlands and sand filter system; and

•

recycling of the combined grey/stormwater for sub-surface garden
irrigation and toilet flushing across the entire development.

This is the first high density residential development in Australia to incorporate
greywater and stormwater to be used for irrigation and toilet flushing saving up
to 40 per cent on potable water demand. 97

97
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Figure 4.4: Inkerman Oasis treatment wetland and domestic
recycling plant

Source: Melbourne Water, ‘Water Sensitive Urban Design: Case Studies’, viewed 6 April 2009,
<http://wsud.melbournewater.com.au/content/case_studies/case_studies.asp>.

Lynbrook Estate is a greenfield residential development approximately 35
kilometres south east of Melbourne. The entire estate is a 1700 lot
development, with part conventional drainage development and part WSUD,
adopted at the streetscape and sub-catchment scale. The WSUD component
of the drainage system aims to attenuate and treat stormwater flows for the
protection of the receiving waters.
Primary treatment involves grass swales and an underground gravel trench
system to collect, infiltrate and convey stormwater runoff via a perforated pipe
from local streets to the main boulevard. The Main Boulevard acts as a bioretention system with an underground gravel filled trench and a perforated pipe
which allows infiltration and conveyance.
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Figure 4.5: Lynbrook Estate Main Boulevard with a bioretention trench

Source: Melbourne Water, ‘Water Sensitive Urban Design: Case Studies’, viewed 6 April 2009,
<http://wsud.melbournewater.com.au/content/case_studies/case_studies.asp>.

Figure 4.6: Cross section of a vegetated bio-retention swale

Source: City of Melbourne, ‘Water Sensitive Urban Design (WSUD) Guidelines’, Melbourne,
2004, p 66.

Discussion
The Committee accepts Stormwater Victoria’s assessment that the main
barrier to the wider uptake of stormwater harvesting in Melbourne is not
predominantly technical. The cost and planning and policy environment from
the local, state and federal settings are barriers. For example Mr Peter Morison
a member of Stormwater Victoria advised that:
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I think the greatest challenge at his point is probably more around the policy environment. I
think technically it is already there. The solutions are available … There are inventions for
gutters trapping rainwater, there are bladders under the house; there are all sorts of ways, you
can even store water within walls. Technically it is feasible. I think the greatest challenge at
the moment is that there is very little policy incentive for the industry and for players to actually
do it. That is where an environment has to be created for this to happen. 98

It is interesting to note that the previous Committee reported on similar
implementation issues regarding the harvesting of stormwater and water
sensitive urban design four years ago in its report on Sustainable
Communities. 99 The Committee made five recommendations that are set out
below in Figure 4.7 along with the Victorian Government’s response.

Figure 4.7: Extracts from the ENRC Inquiry into Sustainable
Communities, 2005
Recommendation 8.10
The review of the Victorian Planning Provisions and building approvals framework should be completed as a
matter of priority, in order to ensure a consistent approach to sustainable urban water management.
Government response: supported.
Recommendation 8.11
The Environment Protection Authority and the Department of Human Services review of the framework and
guidelines for alternative water sources including recycled water, greywater, stormwater and rainwater,
should be completed as a matter of priority.
Government response: supported.
Recommendation 8.12
The Department of Sustainability and Environment develop a comprehensive strategy to address the main
barriers to the implementation of water sensitive urban design principles including public acceptance,
economic and regulatory barriers, resistance from the relevant professional trades (e.g. engineers, planners,
architects, developers, plumbers) and the quality of water for re-use. The strategy should be developed as
a matter of priority and take into account the findings of:
a) the review of the Victorian Planning Provisions and building approvals framework; and
b) the Environment Protection Authority and the Department of Human Services review of the framework
and guidelines for alternative water sources.
Government response: supported.
Recommendation 8.14
The Department of Sustainability and Environment in collaboration with the Municipal Association of
Victoria, Master Plumbers and Mechanical Services Association of Australia, the Housing Industry of
Australia, water authorities and Local Government develop water sensitive urban development
demonstration projects that will become models of best practice for Local Government, developers and the
community:
a) these projects should be rigorously evaluated and the results from the evaluation widely publicised;
b) the demonstration projects should include the use of greywater, recycled effluent and stormwater and
developments of different scales; and
c) the demonstration projects should integrate, where possible, with energy efficiency demonstration
projects and extend across Victoria.
Government response: supported in principle.
Recommendation 8.15
The Department of Sustainability and Environment’s strategy on the implementation of water sensitive urban
design include:
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a) an outline of the roles and responsibilities of various public authorities with regards to household
greywater use;
b) a clear regulatory framework for the installation and maintenance of greywater systems for multi-unit
dwellings;
c) a greywater communications strategy to inform householders of the risks, benefits and maintenance
requirements for greywater diversion devices and treatment systems and the purposes for which greywater
can be used safely. This strategy should be developed in cooperation with the Environment Protection
Authority, Department of Human Services, Municipal Association of Victoria and other relevant authorities;
d) a training package on all aspects of domestic recycled water including greywater, for Local Government
officers responsible for the assessment and approval of household greywater systems and for plumbers
who install the systems;
e) a requirement for point of sale information to be provided with greywater systems that includes guidance
on compatible bathroom/laundry/kitchen products and the importance of subsurface irrigation for food
plants;
f) a review of the accreditation of greywater diversion and treatment systems and the need for accreditation
of service technicians for greywater systems; and

g) a commitment by the Department of Sustainability and Environment to engage with appliance
manufacturers and the plumbing industry to improve technologies for diverting greywater for
appropriate household re-use.
Government response: supported in principle.
Source: Environment and Natural Resources Committee, Inquiry into Sustainable Communities,
Parliament of Victoria, Melbourne, 2005, pp. 224-225, 229-230.

Some of the submissions to the current inquiry recommended that
amendments be made relating to Clause 56.07 of the Residential Subdivisions
component of the Victoria Planning Provisions – the basis for all local council
planning schemes in Victoria. 100 The provisions of Clause 56, which apply
specifically to new residential developments, include objectives for integrated
water management and improved site management standards. 101 Importantly
the clause requires that new residential subdivisions meet urban runoff
management objectives for the reduction of typical urban stormwater
pollutants. 102 The objectives also require managing stormwater flows to
minimise runoff from developed land, as urbanisation significantly increases
the volume and velocity of drainage runoff. 103 Provision is made in this clause
for the reuse of stormwater. 104
According to Stormwater Victoria the clause 56.07 provisions were adopted in
2006 as part of a wider review of residential subdivision requirements.
Stormwater Victoria emphasises the importance of the wording of standard
C25 of the clause. 105 According to statutory planners applying this clause to
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new developments, there is little scope for misinterpretation and an onus on
the developer to demonstrate the requirements have been met. 106
However Clause 56.07 only applies to residential (in practice usually greenfield
sites) subdivisions. A number of submissions to the inquiry recommended that
the requirements of Clause 56.07 be extended to the development of nonresidential land such as industrial areas and retail and commercial
development. 107 As noted earlier in this chapter large industrial and retail
complexes generate large amounts of runoff that could otherwise be captured
for non-potable uses. Professor Wong from Monash University advised the
Committee that at a minimum, demand for potable water could be reduced by
35 per cent through stormwater harvesting at inner-city development activity
centres alone. 108 The Committee understands that the same investigations and
design principles apply to all urban land development, whether the land is
ultimately used for residential or non-residential purposes.
Accordingly the Committee recommends that:
Recommendation 4.3
The residential subdivision requirements for stormwater management as
contained in Clause 56.07 of the Victorian planning provisions be
extended to cover other areas of development including industrial,
commercial and public domain, such as roads.
The Committee also understands that there is considerable scope to extend
the integrated water management provisions of Clause 56.07 to all new
building construction in existing urban areas. According to Stormwater Victoria,
most housing could meet such a requirement with the installation of a large
rainwater tank and this would have the benefit of providing onsite potable
water substitution. 109
Stormwater Victoria also advised that individual developments are governed by
both local planning schemes and the Victorian Building Regulations. 110 There

designed and managed in accordance with the requirements and to the satisfaction of the water authority
where reuse or urban runoff is proposed;
designed to meet the current best practice performance objectives for stormwater quality as contained in the
Urban Stormwater – Best Practice Environmental Management Guidelines (Victorian Stormwater
Committee 1999) as amended;
designed to ensure flows downstream of the subdivision site are restricted to predevelopment levels unless
increased flows are approved by the relevant drainage authority and there are no detrimental downstream
impacts.
A. Allan, President, Stormwater Victoria, personal communication, 23 December 2008.
106
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has been a trend in recent years to rely on the building regulations for
statewide sustainability improvements in building and lot design as the
regulations apply to all construction including single dwellings, where the
Victorian Planning Provisions are more limited in their application. 111 Current
planning provisions are not able to address single dwelling infill development
and smaller residential modifications which occur as a natural ‘renewal’
function of a modern city. 112 Accordingly the Committee recommends that:
Recommendation 4.4
Water sensitive urban design provisions be included in the Victorian
building regulations to cover infill developments and modifications that
are not captured by the Victorian planning provisions.
Professor Wong recommended that targets should be introduced to Clause 56
to further promote stormwater harvesting. He stated that ‘Without stretching
the target too hard, we estimate that you can get perhaps a 22 per cent
reduction in water demand through stormwater harvesting in greenfield
development.’ The Committee is supportive of the introduction of targets to
Clause 56.07 to not only promote stormwater management at greenfield
residential sites but also industrial, commercial and urban infill sites.
Recommendation 4.5
Targets for stormwater harvesting be introduced to Clause 56.07 of the
residential subdivisions component of the Victorian planning provisions.
Stormwater harvesting targets also be established for industrial,
commercial and urban infill site developments in Melbourne.
Finally, the Committee was advised that at the federal level, the Environment
Protection and Heritage Council has been developing guidelines on
stormwater harvesting and reuse. A draft was released for comment in May
2008 and the guidelines are expected to be finalised by the end of May 2009.
The Committee welcomes the forthcoming release of the guidelines and
believes that they will provide more guidance and certainty for stormwater
harvesting projects. Stormwater Victoria noted that “The guidelines have been
written and they are quite good; we need that sort of documentation…to be put
into place. Once again that is a risk management framework.” 113
Rainwater harvesting
Rain that falls on the roofs of buildings can be captured in rainwater tanks and
used for non-drinking purposes and for drinking subject to water quality and
safety precautions. 114 Generally, the quality of rainwater that runs off roofs is
good compared with stormwater that runs off roads, footpaths and other paved
surfaces.
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Captured rainwater provides a decentralised alternative source of water to
mains water for on-site or local use. In a report on the economics of rainwater
tanks and alternative water supply options, Marsden Jacob Associates notes
that the use of rainwater tanks has been a part of rural Australian life for a long
time and with the impact of the drought, urban water users are increasingly
using rainwater. 115 Conversely, the Australian Academy of Technological
Sciences and Engineering noted historical barriers to the installation of
rainwater tanks:
The use of rainwater tanks was not actively encouraged in some capital cities such as
Melbourne and Sydney until quite recently, the likely reasons being slight health risks, the
disinclination of urban residents to maintain their tanks in a clean condition, and potential
competition with government-owned water supply authorities. 116

While the use of rainwater tanks in Melbourne is growing, the Water SupplyDemand Strategy for Melbourne 2006-2055 estimated that “less than one
gigalitre of water a year is captured in rainwater tanks”. 117
Harvesting rainwater from roof runoff in Melbourne is possible on varying
scales, depending on the level of rainfall, size of roof catchment, and capacity
of storage tanks. The efficiency of rainwater harvesting is dependent on how
the water is used. Depending on the efficiency and use of rainwater tanks, their
cost effectiveness can vary widely. The Water Supply-Demand Strategy for
Melbourne 2006-2055 states that:
In Melbourne, rainwater tanks are generally less efficient when used mainly for garden use
because of the high volume required to water the garden and the irregularity of rainfall in
summer. The volume of water that could be captured is dependent upon rainfall, which varies
across Greater Melbourne and could be affected by climate change. 118

Mr Tony Kelly, Chief Executive Officer from Yarra Valley Water told the
Committee:
Rainwater tanks have a role, and they are ideal … in the wetter areas they work very well. But
to be effective they have to be connected to indoor use. They have to get used in the winter,
otherwise you are getting very limited use. 119

In new building developments and redevelopment projects, rainwater
diversions and tanks can be relatively easy and cost effective to install and
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operate. However, retrofitting existing buildings is generally more difficult and
costly, particularly where space for the tank is limited and internal plumbing
alterations are required.
Rainwater tanks are also installed for environmental reasons. By using
rainwater tanks, stormwater runoff that pollutes Melbourne’s waterways is
reduced and the demand on Melbourne’s centralised potable water supply is
reduced. According to water professional, Dr Peter Coombes, rainwater tanks
are effective all over Melbourne with two immediate benefits - reducing
stormwater runoff and reducing potable water demands. 120 He also notes:
In the higher rainfall areas the impact of reducing stormwater runoff is reduced but the
rainwater yield is increased. So mains water savings increase, and stormwater runoff
reduction is moderate. In a lower rainfall area the reductions in stormwater runoff are higher
and the rainwater yields are moderate. But throughout Melbourne, because of the even
distribution of rainfall [throughout the year] and because you have never had a year with zero
rainfall… That means every year you can harvest rainwater. So when you are harvesting
rainwater in the city, you are not taking it from the dam; you are leaving the water in the dam
for another day. That is the thing that is not understood about rainwater harvesting and
potentially stormwater harvesting. Water use in the city means water is not taken from your
dam, so that water is available for another day. It is like a banking system. 121

Rainwater use also compares favourably against conventional, large scale
centralised water sources. Comparative advantages include:
•

collectively, rainwater tanks may offer a smaller environmental footprint
than dams or desalination plants;

•

property owners may be able to avoid the consequences of city-wide
water restrictions;

•

property owners may partially offset their annual water bill; and

•

tank yield is directly related to rainfall and, although day to day
fluctuations may be significant, the yield over a year may be less
volatile than dam supplies, which require significant rainfall to saturate
catchments and begin the runoff process. 122

Despite the relative high cost of rainwater tanks as a water supply option,
compared with other water supply options, rainwater harvesting has a high
level of acceptability. At present there is significant opportunity to make greater
use of rainwater.
The following sections of the report will examine both large scale and domestic
rainwater harvesting and the efficiency and economics of rainwater tanks in
greater detail.

120

P. Coombes, Director, Bonacci Water, Transcript of evidence, Melbourne, 16 March 2009, p. 16.
Ibid, p. 16.
122
Marsden Jacob Associates, The Economics of Rainwater Tanks and Alternative Water Supply Options: A
Report Prepared for Australian Conservation Foundation, Nature Conservation Council (NSW) and
Environment Victoria, 2007, p. 8.
121

150

Chapter 4: Stormwater and rainwater harvesting, storage and use

Large scale rainwater harvesting
Roof area is one of the critical factors in terms of the efficiency of rainwater
collection. The larger the roof area that can be connected to rainwater tanks,
the more rainwater can be collected as an alternative water source. Like most
urban cities, many of Melbourne’s buildings provide a large catchment area. A
number of buildings are already capturing and reusing rainwater for uses such
as: flushing toilets, landscape and watering gardens, cooling towers and for
off-site uses, including maintaining sporting surfaces and fountain top-ups.
The Central Region Sustainable Water Strategy, 2006 identifies one largescale rainwater harvesting example where the City of Melbourne, water
authorities and the Victorian Government collaborated to clean up and harvest
stormwater:
At the Queen Victoria Market, rainwater from shed roofs is treated and stored underground
before being recycled for toilet flushing and washing down areas of the market. The rainwater
would otherwise have run off hard surfaces and collected litter, engine oil and other pollutants
before flowing into stormwater drains and eventually the Yarra River and Port Phillip Bay. The
$800,000 City of Melbourne and Queen Victoria Market project, which will save about 10 ML
of drinking water a year, is co–funded by the government’s Stormwater and Urban Water
Conservation Fund. 123

The project included the construction of a 600 kilolitre underground water
storage tank and a modification of the market’s existing stormwater system to
create a closed system that captures only the water from the roof of the sheds
and not the water that runs off the ground, ensuring the quality of the captured
water. The project is expected to reduce the market’s potable water
consumption by around 25 per cent. 124
The market also plans to include water sensitive urban design treatments for
the car park and internal streets. As well as greening and softening the space,
specially designed garden beds will capture and filter out petroleum products
from water runoff before allowing clean water to enter the storm water
system. 125 Other prominent Melbourne large scale rainwater harvesting
examples include the City of Melbourne’s Council House 2 building (CH2) and
the State Netball Hockey Centre.
At CH2, the building has been designed for the total roof area to be used for
capturing rainwater. The rainwater collected is used in conjunction with the
building’s recycled water from its Blackwater Treatment Plant for toilet and
urinal flushing, landscape watering, cooling towers and for off-site uses such
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as fountain top-up and street tree irrigation. A storage tank with a capacity for
one week’s capture at 15 kilolitres is located in the basement. 126
Maintaining the State Netball Hockey Centre’s two synthetic wet hockey
pitches to international standards requires 24 megalitres of water each year.
This large scale rainwater harvesting and treatment project collects rainwater
from the pitches and the building’s roof and stores it in four 45 kilolitre
underground tanks. The stored water is treated before use and the overflow
water is used to irrigate the centre’s native plants. Most of the treated water is
used to water the hockey pitches, saving the centre up to 19 megalitres of
potable water per year. 127

Domestic rainwater harvesting
Rainwater tanks provide urban water users with one of the few water supply
options which are under their control, and results in an increased awareness of
the water cycle. 128
As discussed in Chapter 3, the Victorian Government’s five-star home
standards require new homes to either have a rainwater tank that provides
water for toilet flushing, or equivalent volumes through a dual water recycled
water or stormwater supply, or a solar hot water heating system. The Water
Supply-Demand Strategy for Melbourne 2006-2055 estimates that, “over the
next 50 years, 362,000 new homes could have a rainwater tank or dual water
supply. This would save up to 6.4 gigalitres per year.” 129
The Commissioner for Environmental Sustainability recommended in his State
of the Environment Report, 2008 that, “the Victorian Government should
increase the water efficiency performance thresholds expected from the 5 star
building standard, which may include the mandatory installation of rainwater
tanks where third [dual] pipe systems are not available, and include stormwater
quality objectives”. 130
In presenting his research to the Committee, Dr Peter Coombes estimated that
a 40 per cent reduction in demand for mains water could be achieved for
houses that have a small rainwater tank, approximately 3,000 litres, if they
were used to supply laundry and for toilet use and possibly outdoor use along
with basic water efficient appliances. 131
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Efficiency and economics of domestic rainwater tanks
In its report to the National Water Commission, Marsden Jacob Associates
explains that tank yield is determined by both the volume and time of runoff
into the tank and the volume and time of use. The yield is therefore influenced
by rainfall characteristics and a number of factors specific to the individual
property including:
•

rainwater collection area ,roof size;

•

tank size;

•

the number of occupants in the house, and therefore usage;

•

garden requirements; and

•

whether the tank is plumbed into the house and if so, to which areas. 132

Of these factors, annual yield from rainwater tanks is most significantly
impacted by the rainwater collection area (i.e. roof size). 133 Rainwater tank yield
is also generally higher when the tank is connected for internal domestic uses
such as toilet flushing and washing because rainwater is used year round, not
just in the drier months when gardens require additional watering, but when
rainfall inflows are lowest. 134
The purchase and installation costs of rainwater tanks also vary widely. While
the purchase cost of the tank itself is relatively consistent depending on its
size, estimates of installation and plumbing costs are more variable. In some
cases where internal connections are sought, plumbing costs can be
prohibitive. 135 While rainwater yield and substitution for mains potable water is
greater for internally connected rainwater tanks, Marsden Jacob Associates
concludes that cost effectiveness of internally connected rainwater tanks may
be less than for outdoor use only due to the higher costs of plumbing and
pumping. However, it is likely that this will be true in only a relatively small
number of instances, as many property owners are also likely to install water
pumps for outdoor watering to maintain adequate pressure, avoiding the
requirement for hand watering. 136
The primary financial benefit of rainwater tanks to the community, in contrast to
the individual property owner, is the potential reduction in the cost of water and
stormwater infrastructure. The Commissioner for Environmental Sustainability
noted in the State of the Environment Report, 2008:
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The cost efficiency of rainwater tanks improves where the installation of major water supply
infrastructure can be deferred and stormwater volumes can be reduced, deferring upgrades to
drainage infrastructure and reducing investment in water quality improvement works. 137

Marsden Jacob Associates estimated the community cost of rainwater tanks
per kilolitre in Melbourne ranged from $2.67 to $10.92 for internally connected
tanks and from $2.00 to $5.51 for tanks used for outdoor watering only, no
pump required. 138 The Commissioner for Environmental Sustainability noted in
his State of the Environment Report, 2008, that for the supply of existing
households, rainwater tanks may be cost-competitive with large scale source
options such as desalination depending on individual rainwater tank yields and
installation costs. 139
In reference to the current large scale water supply augmentation projects
underway, the Secretary of the Department of Sustainability and Environment,
Mr Peter Harris told the Committee, “We think that providing supplementation
in terms of water tanks is important in the next three of four years but it will be
a less significant contribution after that.” 140
For some rainwater tank installations, the costs are shared between the
household and State and Federal Governments through the Water Smart
Gardens and Homes Rebate Scheme and the $250 million National Rainwater
and Greywater Initiative. Combined State and Commonwealth rebates of up to
$1,500 for the installation of an internally connected large domestic rainwater
tank are available to eligible households. Rebate schemes are discussed more
widely in Chapter 3.

Discussion
Rainwater tanks provide an alternative water source for onsite use. Potentially,
good quality rainwater could be captured from Melbourne’s buildings to
substitute for potable water. The current number of rainwater tanks in
Melbourne is unknown, but the number has risen with the introduction of water
restrictions and as water scarcity awareness has increased.
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The Victorian Government stated in its submission to the Inquiry:
The amount of water saving available from rainwater tanks is neither sufficient to substitute for
major augmentations of the scale in the Victorian Water Plan, nor would it be possible to
provide for the necessary installation of enough rainwater tanks in the timeframe required
should the low inflows of 2004, 2005, 2006 be repeated. 141

The Committee believes the government should encourage the installation of
rainwater tanks across Melbourne. The rollout of rainwater tanks across
Melbourne could build resilience to Melbourne’s water supplies in the longer
term. The Committee received evidence from water professional, Dr Peter
Coombes who estimates that:
Without trying too hard and without assuming that retrofitting is too hard, we can get to 74 per
cent of our dwellings with decentralised strategies to make them more sustainable in our city
by 2050. We have a chance here to make our urban environment what we want it to be if we
tap into the planning schemes — the state and local government planning schemes — to
ensure we step up to the new Melbourne rather than thinking that we need to build one big
thing to get us to a sustainable Melbourne, because we will not get there overnight; we have
to plan for the city to evolve in the way we need it to. Clearly such an approach would
dramatically reduce demand for water and requirements for centralised infrastructure. 142

The State and Commonwealth Government rebate schemes provide some
financial incentive for households to purchase rainwater tanks. Households,
and to an extent commercial, industrial and community sectors continue to
install rainwater tanks for a range of reasons, which may include mitigating the
effects of water restrictions and making a contribution to Melbourne’s
ecological health.
From a government perspective, substitution of potable water supplies should
not be the only consideration for encouraging rainwater tank installation and
use across Melbourne. The additional benefits of rainwater harvesting include:
•

reduced stormwater runoff, protecting urban waterways;

•

potential reduction in the cost of water and stormwater infrastructure;
and

•

lower energy footprint compared with desalination, about one-fifth of the
energy requirement. 143

The Committee believes rainwater tanks remain an important component of a
diversified and resilient water supply portfolio. Due to the extended timeframe
required for widespread adoption of tanks across Melbourne, the Victorian
Government should continue to provide policies, regulation and incentives to
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encourage the installation and use of rainwater tanks following the planned
major water supply augmentations. The Committee notes that the widespread
use of rainwater tanks could also assist in delaying further major future
augmentations.
The Committee expects that rainwater tanks will form a key feature of an
environmental sustainability assessment and rating system referred to in
Recommendation 3.15.
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5

The reuse of treated wastewater
Key findings

5.1

There are a significant number of opportunities to offset demand
for potable water by increasing the use of recycled water. These
opportunities include both small and large scale projects such as
sewer mining and stormwater recycling.

5.2

Most of Melbourne’s recycled water is produced at the Eastern and
Western Treatment Plants. There is significant potential for
Melbourne’s wastewater treatment plants to increase the volume of
recycled water produced.

5.3

The majority of submissions received by the Committee
recognised the importance of recycling treated wastewater in order
to offset potable water consumption and advocated the greater use
of recycled water.

5.4

Indirect potable reuse (IPR) is a proven technology that has been
available for a number of years.

5.5

Some critics are concerned about the impact of IPR on public
health but these concerns have not been substantiated.

5.6

There have been no significant public health issues that have
arisen from IPR projects.

5.7

Indirect potable reuse is not needed in the immediate future to
augment Melbourne’s water supplies.

5.8

In other jurisdictions, where IPR has been implemented, concerted
community education and awareness raising campaigns are critical
to the successful implementation of IPR systems and the
acceptance of purified recycled water.

5.9

Residential dual pipe schemes play a valuable role in offsetting
demand for potable water, while also assisting in educating and
familiarising the community with the challenges and benefits of
using recycled water. However, if an IPR system was to be
introduced in Melbourne, the benefits of dual pipe systems may be
diminished.

5.10

Sewer mining offers an innovative water supply solution by
providing fit-for-purpose water for immediate local use while also
alleviating treatment plants’ effluent loads. While the Committee
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encourages the application of sewer mining, it is unlikely to provide
a large scale augmentation of Melbourne’s water supply.

Introduction
Recycling can be increased on a range of scales with the long term goal of recycling all
wastewater produced. The highest value use for which this water could be used, for example,
from the eastern treatment plant is to augment Melbourne’s water supply through indirect
potable reuse, but the large-supply augmentation and progress means this would not be
required for many years. However, the door should not be shut on potable reuse of recycled
water, but in the meantime beneficial uses of recycled water, other than potable use, can be
found and should be found. 1
Dr Ian McPhail, Commissioner for Environmental Sustainability

This chapter discusses issues relating to the third term of reference, which
requires the Committee to examine the merits of supplementing Melbourne’s
water supply, through the reuse of treated wastewater.
The majority of stakeholders who provided evidence to the Inquiry argued that
Melbourne should be making far greater use of its existing water resources. In
particular, the role that treated wastewater can play in supplementing
Melbourne’s water supplies was highlighted. The Department of Sustainability
and Environment informed the Committee that water recycling is a key element
of the government’s planning for Melbourne’s future water supply.
Most of Melbourne’s treated wastewater is currently processed at either the
Eastern Treatment Plant at Bangholme or the Western Treatment Plant at
Werribee. 2 These two sewage plants treat approximately 94 per cent of
Melbourne’s sewage. 3 The remaining sewage is treated at several small
treatment plants operated by Melbourne’s water retailers. While having
historically evolved as an effective means of managing pubic health concerns,
a reliance on two large sewage plants has also resulted in a highly centralised
treatment system. It remains to be seen whether a centralised system offers
the best opportunities to recycle treated wastewater.
In many communities raw sewage has traditionally been discharged into rivers
and oceans. For example, Melbourne’s raw sewage was traditionally placed in
open street drains which emptied into the nearest river or creek into Port Phillip
Bay. 4 In Australia today, raw sewage is generally treated to meet strict
environmental and health regulations prior to discharge. However, despite the
advances in treatment technology and strict environmental and health
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regulations, these discharges still contain high nutrient levels and may
significantly impact upon aquatic ecosystems. 5
In recent years, a greater focus on improving the use of wastewater has
emerged. While the reasons for this vary, the key driver has been the growing
awareness of the value and cost of water, particularly potable water, and the
need to conserve water resources in the face of challenges such as an
increasing population, drought and the impacts of climate change.
Wastewater and recycled water
Recycled water has now become an increasingly important component in the total portfolio of
water supply options in our urban areas. 6
Australian Academy of Technological Sciences and Engineering
Risk management will be imperative to ensure that the community can continue to have the
same confidence in the quality of the water produced by these new technologies as they
currently have in the water that comes from rivers and dams. 7
Water Services Association of Australia

Wastewater can be defined in a number of ways, including:
•

the volume of sewage that enters a wastewater treatment plant: 8

•

the spent or used water from a community including water from
domestic, commercial and industrial sources; 9

•

the mixture of domestic sewage (waste from household toilets, sinks,
showers and washing machines), industrial effluent, occasional runoff
of surface water and groundwater which has infiltrated the sewers. 10

However, for the purposes of consistency and clarity, when referring to
wastewater the Committee uses the following definition:
Water that, following capture or use by the community, does not currently have a form of
beneficial recycling. Includes greywater, sewage and stormwater. 11
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Greywater and stormwater are discussed in chapter 4. As evidenced by
Melbourne’s conservation and efficiency gains of recent years, significant
progress has been made in educating the community of the challenges facing
local water supplies. Wastewater is now being viewed as a valuable resource
for a variety of sectors and uses. For example, residential developers who
install dual pipe systems in their estates use this feature as a marketing tool. In
addition to offsetting the use of potable water supplies, the use of wastewater
may also generate cost savings and increase the reliability of both the quantity
and quality of supply. 12
While wastewater is 99.9 per cent water, it also contains compounds that may
be damaging to human health and receiving environments. 13 For example,
pathogenic micro-organisms such as bacteria (e.g. salmonella and E. coli) and
viruses (e.g. Hepatitis A) may be present in domestic wastewater. 14 In line with
environmental and health regulations, wastewater from treatment plants is
typically exposed to some form of treatment prior to being discharged.
However, as noted above, the value of wastewater is now being recognised
with many treatment plants now reclaiming and treating if necessary, a portion
of their wastewater and using it for a variety of purposes. When wastewater is
treated and reused, the water is generally referred to as recycled water.
Recycled water is defined in the government’s key water policy, Securing Our
Water Future Together, as: “water that is derived from sewerage systems, or
industry processes, that is treated to a standard that is appropriate for its
intended use”. 15

Types of recycled water
Recycled water from Australian treatment plants is categorised according to its
quality, which is based on its level of treatment, and its intended use. There
are four classes of recycled water. The required level of treatment increases
with the potential for higher levels of exposure (e.g. human exposure),
reflecting the risks associated with particular uses. 16 Figure 5.1 and Figure 5.2
provide further information on the classes of recycled water and the levels of
wastewater treatment.
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Figure 5.1: Classes of recycled water
Class A is the highest quality of recycled water and is achieved after a tertiary
treatment process combined with pathogen removal. Class A recycled water has
the widest range of uses including:
•
•
•
•
•
•
•
•

residential garden watering
closed system toilet flushing
process/cooling water for industry
fire protection stores and reticulation systems
irrigation of municipal parks and sportsgrounds
water for contained wetlands or ornamental ponds
food crops that are consumed raw or sold to consumers uncooked or
processed and
all of the uses listed for classes B, C and D

Class B recycled water is produced through a secondary treatment process
combined with some pathogen reduction. Class B recycled water may be used
for the following:
•
•
•
•
•
•

irrigation of dairy cattle grazing fodder
livestock drinking water (not including pigs)
wash down water for dairy sheds and stockyards (not including milking
equipment)
urban (non-potable) uses with restricted public access
closed industrial systems
all of the uses listed for classes C and D

Class C recycled water is produced via a secondary treatment process
combined with minor pathogen reduction. Class C recycled water may be used
for the following:
•
•
•
•
•
•
•

cooked/processed human food crops
selected (raw/unprocessed) crops not directly exposed to recycled water
(e.g. apples)
grazing/fodder for cattle, sheep, horses, goats etc.
grazing for dairy cattle (subject to a five day withholding period after
irrigation)
urban (non-potable) uses with restricted public access
closed industrial systems and
all of the uses listed for Class D.

Class D recycled water is produced by a secondary treatment process and may
be used for the following purposes:
•

non food crops such as woodlots, turf growing and flowers

Source: Environment Protection Authority, Guidelines for Environmental Management: Use of
Reclaimed Water, Victorian Government, 2003, pp. 20-31; South Australian Water, 'Wastewater
Treatment Process', viewed 18 May 2008, <http://www.sawater.com.au>.
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Figure 5.2: Wastewater treatment levels
Primary treatment: Treatment involving sedimentation (sometimes preceded by
screening and grit removal) to remove gross and settleable solids. The remaining
settled solids, referred to as sludge, are removed and treated separately.
Secondary treatment: Generally, a level of treatment that removes 85 percent of
biochemical oxygen demand (BOD) and suspended solids via biological or chemical
treatment processes. Secondary treated reclaimed water usually has a BOD of < 20
mg/L and suspended solids of < 30 mg/L, but this may increase to > 100 mg/L due to
algal solids in lagoon systems.
Tertiary treatment: The treatment of reclaimed water beyond the secondary
biological stage. This normally implies the removal of a high percentage of
suspended solids and/or nutrients, followed by disinfection. It may include processes
such as coagulation, flocculation and filtration.

Source: Environment Protection Authority, Guidelines for Environmental Management: Use of
Reclaimed Water, Victorian Government, 2003, p. iv-vii.

Wastewater at Melbourne’s two major treatment plants is treated to either
secondary or tertiary standards to produce either Class A or Class C water.
The benefits of recycled water vary. Recycled water can be a substitute for
some uses of potable water and improve the reliability of water supply. Water
recycling has the potential to reduce the volume of discharge into coastal and
riverine ecosystems. It also has the potential to reduce the nutrient load in
these areas. In addition, recycled water can provide beneficial nutrients for
horticultural and agricultural processes. 17
There are several challenges and risks associated with the use of recycled
water. Arguably the most important consideration when planning for the use of
recycled water, is gaining community acceptance. The key concern relates to
health and safety of recycled water. The “yuck factor” is often quoted in
reference to sewage effluent being treated and recycled, highlighting that
peoples’ values rather than facts may underpin community responses. 18
Studies into the use of recycled water have noted that while people may feel
positive about the benefits of recycling, they may still be reluctant to use
recycled water themselves. 19
The other key challenge for recycled water schemes is the cost of recycled
water in comparison to potable water. Several factors may influence the cost of
recycled water such as demand, intended use and the end use location. The
demand for water in Melbourne is generally higher in summer when it is hotter

17
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with less rainfall, than in winter when it is cooler with higher rainfall. 20 This
means that unless immediate uses can be found for recycled water, storage is
a critical factor in determining the costs of a recycled water scheme.
The treatment of wastewater can also be costly depending on the level of
treatment required and the end use of the water. The higher the level of
treatment required the higher the supply cost. The transportation/distribution of
recycled water is also a considerable cost impost, with infrastructure and
pumping costs increasing the price of water to end users.
There are also risks associated with the production and use of recycled water,
with the focal point of risk management being the maximisation of water
quality. 21 The risks of using recycled water can be categorised into
environmental, human and stock health, and produce (food) safety, with the
risks posed dependent upon a variety of factors, such as the intended end use
location. 22 For example, the environmental risks of recycled water schemes
include adverse impacts on surface and groundwater (e.g. contaminated runoff
containing nutrients and salts) and soil salinity caused by elevated salt levels. 23
Similarly, risks to human and stock health posed by recycled water include the
transmittal of pathogens and contaminants that may result in the transfer of
diseases to stock and humans. The management of these risks is divided
between the Environment Protection Authority and the Department of Human
Services which is responsible for health and safety.
Recycled water in Melbourne
Melbourne produces approximately 330 gigalitres of sewage a year. 24 Most of
this sewage is transferred and treated at the Eastern and Western Treatment
Plants. 25 Both of these plants are managed by Melbourne Water. The
remaining sewage is treated at small local treatment plants operated by
Melbourne’s water retailers. Treated wastewater from these two plants is
discharged into Bass Strait and Port Phillip Bay. The plants’ locations,
catchment areas and the associated network of sewerage connections are
shown at Figure 5.3.

20

J. McLean, 'Aurora – Delivering a Sustainable Urban Water System for a New Suburb', Coomes
Consulting Group, Melbourne, 2004, pp 29-30.
21
Environment Protection Authority, Guidelines for Environmental Management: Use of Reclaimed Water,
Environment Protection Authority, Melbourne, 2003, p. 10.
22

Ibid, p. 11.

23

Ibid, p. 11.

24

Melbourne Water, 'Sewage Treatment', viewed 27 April 2009, <http://www.melbournewater.com.au>.

25

Ibid.
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Figure 5.3: Melbourne’s sewerage system

Source: Melbourne Water, 'Sewage Treatment Today', viewed 19 March 2009,
<http://www.melbournewater.com.au >.

Recycled water use in the Melbourne region currently focuses on the use of
water from the Eastern and Western Treatment Plants for irrigation in the
Cranbourne and Werribee Districts. 26 As can be seen in Figure 5.4, in
2007-08, 62 gigalitres of recycled water were reclaimed at the two treatment
plants for use either directly at the plants for process systems (for example
rinsing screens) or by customers for irrigation of agricultural areas or sporting
grounds. 27 This represents 23 per cent of total sewage inflows to both treatment
plants, although this volume is likely to increase when the planned upgrade of
the Eastern Treatment Plant is completed.

26

I McPhail Commissioner for Environmental Sustainability, Submission, no. 105, 15 November 2008, p.
16.
27
CSIRO, Submission, no. 34, 29 August 2008, p. 10; Melbourne Water, 'Recycling Water for a Greener
Future', viewed 16 March 2009, <http://www.melbournewater.com.au>.
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Figure 5.4: Water recycling at Melbourne’s Eastern and
Western Treatment Plants
2005-06

2006-07

2007-08

Volume
recycled GL

% of total
sewage
flow

Volume
recycled
GL

% of total
sewage
flow

Volume
recycled
GL

% of total
sewage
flow

WTP

23.1

7.7

37.6

14

40.9

15.49

ETP

20.7

6.9

23.5

8.7

21.1

8.02

TOTAL

43.8

14.6

61.1

22.7

62

23.51

Source: B. Furmage, General Manager, Strategic Planning, Melbourne Water, personal
communication, 20 March 2009.

In 2002 the government established a target of recycling 20 per cent of
wastewater by 2010. 28 As illustrated above, this target was achieved in 200607 and 2007-08. The government acknowledges that fluctuating climatic
conditions can have an impact on this target being met. 29

Eastern Treatment Plant
Sewage from homes and businesses in Melbourne's south-eastern and
eastern suburbs is treated at Melbourne’s Eastern Treatment Plant. The plant
treats 42 per cent of Melbourne’s sewage. 30 In 2007-08 the ETP received 114
gigalitres of sewage. 31 Ninety-two per cent of the ETP’s wastewater comes
from residential and commercial sources, while the remaining eight per cent is
from trade waste. 32
Sewage from the ETP is treated in accordance with the EPA’s licence
requirements. 33 In 2007-08, approximately 21 gigalitres of water was reclaimed
with the remainder discharged into Bass Strait at Gunnamatta Beach.34 In
2007-08 calculated outfall flow at Gunnamatta was 113 gigalitres which
included 112 gigalitres from the ETP (see Figure 5.5). 35 Sewage from South
East Water's treatment plants at Mount Martha, Boneo and Somers, is also

28

Department of Natural Resources and Environment, New water for Victoria: Victoria's water recycling
action plan October 2002, Victorian Government, Melbourne, 2002, p. 19.
29
Victorian Government, Submission, no. 54, 29 August 2008, p. 20.
30
Melbourne Water, ETP Works Approval WA48124 Scientific Studies: Final Draft Report – Volume 1,
Melbourne Water, Melbourne, 2006, p.2.
31
Melbourne Water, 2009 Water Plan, Melbourne Water, Melbourne, 2008, p. 129.
32
Melbourne Water, 'Eastern Treatment Plant', viewed 7 August 2008,
<http://www.melbournewater.com.au>.
33
Ibid.
34
B. Furmage, General Manager, Strategic Planning, Melbourne Water personal communication, 20 March
2009.
35
Melbourne Water, 'Eastern Treatment Plant inputs and discharges', viewed 23 March 2009,
<http://www.melbournewater.com.au>.

165

Inquiry into Melbourne’s Future Water Supply

discharged at Gunnamatta. 36 These three plants discharged approximately 8.6
gigalitres of treated effluent in 2007-08. 37

Figure 5.5: Effluent outflow from the Eastern Treatment Plant
to Gunnamatta in 2007-08
Description

Flow (GL)

Comment

ETP Outflow

112

Total outfall pump station flow minus
internal plant use

Calculated outfall flow

113

Boags Rocks Outfall flow (ETP plus
South East Water treatment plant flows,
less water recycling)

Source: Melbourne Water, 'Eastern Treatment Plant inputs and discharges', viewed 23 March
2009, <http://www.melbournewater.com.au >.

The ETP employs an activated sludge process to produce secondary treated
effluent, and can treat peak inflows of up to 1.7 gigalitres per day. The
activated sludge process involves the use of naturally occurring microorganisms which feed on the organic matter in the sewage. Activated sludge is
a mixture of bacteria and minerals which is used in sewage treatment plants to
break down organic matter and nitrogen compounds. 38

Eastern Treatment Plant recycled water
Since the 1970s the ETP has supplied treated effluent to a variety of
customers for horticultural, agricultural and open space irrigation purposes.39
The majority of these customers are located along the Mornington Peninsula
and draw effluent from the south eastern outfall pipe to Gunnamatta. 40
However, as noted by the CSIRO, 63 per cent of ETP recycled water is used
onsite, for daily operational activities such as the washing of screens and work
areas, cooling, steam cleaning and the irrigation of landscaped areas. 41 Figure
5.6 illustrates the recycling volumes at the ETP in comparison to the
Government’s 2010 recycling targets.

36

Melbourne Water, ETP Works Approval WA48124 Scientific Studies: Final Draft Report – Volume 1,
Melbourne Water, Melbourne, 2006, p.2.
37
J. Robertson, Manager, Customer Regulation and Advocacy, South East Water, personal communication,
27 March 2009.
38
Melbourne Water, 'Glossary', viewed 7 August 2008, <http://www.melbournewater.com.au>.
39

Melbourne Water, 'Eastern Treatment Plant', viewed 19 March 2009,
<http://www.melbournewater.com.au >.
40 Melbourne Water, ETP Works Approval WA48124 Scientific Studies: Final Draft Report – Volume 1,
Melbourne Water, Melbourne, 2006, p.4.
41 CSIRO,
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Figure 5.6: Recycling volumes at the
Eastern Treatment Plant
2005-06 ML

2006-07 ML

2007-08 ML

2010 Target

Onsite recycling
for process use

14,067

13,054

13,255

13,800

Eastern Irrigation
Scheme

5,174

8,296

6,577

5,000

South East
Outfall

1,458

2,128

1,304

1,700

TOTAL

20,699

23,478

21,136

20,500

Source: B. Furmage, General Manager, Strategic Planning, Melbourne Water, personal
communication, 20 March 2009.

The Eastern Irrigation Scheme is a $25 million joint project between the Water
Infrastructure Group and Melbourne Water, which led to the design and
construction of one of Australia’s largest recycled water ultrafiltration treatment
plant. 42 The scheme converts Class C recycled water from the ETP to Class A
standard and distributes to a variety of customers who use the water for
market gardens, industry, golf courses and dual pipe residential
developments. 43 The scheme currently recycles 3.5 per cent of the treated
water from the ETP.
As noted in Chapter One, as part of Our Water Our Future: The Next Stage of
the Government’s Water Plan, the ETP will receive a major upgrade in 2009
(to be completed by 2012) with the goal of treating the plant’s water to tertiary
standard to deliver approximately 100-130 gigalitres of Class A recycled
water. 44 The upgrade is discussed later in this chapter.

Western Treatment Plant
The Western Treatment Plant serves Melbourne's inner northern and western
suburbs, north and west of the Yarra River and around Hobsons Bay. The
WTP treats approximately 52 per cent of Melbourne’s sewage in the central,
northern and western suburbs. In 2007-08 the WTP received 152 gigalitres of
sewage. 45 The WTP supplies Class A and Class C recycled water. 46

42

TopAq, 'TopAq, Eastern Irrigation Scheme, FAQs', viewed 12 August 2008,
<http://www.topaq.com.au/faqs.htm.>. Ultrafiltration refers to the size of the pores in membranes used for
water treatment. Membrane filtration starts at microfiltration (the largest pore size which filters by particle
size only), progresses to ultrafiltration (smaller pore size which filters only molecules of a particular size and
weight), nanofiltration (partial desalination) and ultimately, reverse osmosis (virtually complete desalination)
43

TopAq, 'Eastern Irrigation Scheme – Project', viewed 12 August 2008,
<http://www.topaq.com.au/project.htm>; Melbourne Water, Essential Facts: Recycling Water for a Greener
Future, Melbourne Water, Melbourne, 2006, p. 3; Melbourne Water, ' Eastern Region', viewed 11 August
2008, <http://www.melbournewater.com.au>.
44
Department of Sustainability and Environment, Our Water Our Future: The Next Stage of the
Government's Water Plan, Victorian Government, Melbourne, 2007, p. 12.
45
Melbourne Water, 2009 Water Plan, Melbourne Water, Melbourne, 2008, pp. 128-129.
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The Western Treatment Plant is situated on an 11,000 hectare site and uses
what is known as a lagoon system, which uses a series of aerobic and
anaerobic ponds to treat the sewage. 47 Sewage flows slowly through these
lagoons, allowing bacteria already in the water to break down the organic
material. The water gets increasingly cleaner as it flows through each of the
lagoons. Biogas, including methane, is produced during the treatment process
and is captured and used as fuel to generate electricity to aid in the operation
of the plant. 48

Western Treatment Plant recycled water
Recycling volumes at the WTP are illustrated in Figure 5.7 below.

Figure 5.7: Recycling volumes at the Western Treatment Plant
2005-06 ML

2006-07 ML

2007-08 ML

2010 Target

Onsite recycling (includes
the Werribee Agricultural
Group)

21,707

26,317

27,831

37,000

Werribee Tourist Precinct

75

220

203

500

Werribee Technology
Precinct

0

0

106

0

MacKillop College

0

13

31

0

Drought Relief Tankers

0

88

158

0

1,279

10,946

12,519

8,500

23,061

37,584

40,848

46,000

Werribee Irrigation District
Total

Source: B. Furmage, General Manager, Strategic Planning, Melbourne Water, personal
communication, 20 March 2009.

In 1983 the WTP was declared a wetland of international importance under the
Ramsar International Convention on Wetlands. 49 The WTP also supports
15,000 cattle and 40,000 sheep as part of the Werribee Agriculture Group, a
separate business unit of Melbourne Water. 50
In 1992 the CSIRO commenced the Port Phillip Bay Environmental Study. The
study found that Port Phillip Bay was currently healthy by world standards but
recommended a decrease in the volume of nitrogen discharged to the bay. 51 In
46

Melbourne Water, 'Western Region', viewed 18 May 2009,
<http://www.melbournewater.com.au/content/water_recycling/western_region/western_region.asp >.

47

Melbourne Water, Essential Facts: The Western Treatment Plant – a remarkable community asset,
Melbourne Water, Melbourne, 2007, p. 2.
48
Ibid, p. 2.
49

Department of Sustainability and Environment, Port Phillip Bay and Bellarine Peninsula Ramsar Site:
Strategic Management Plan, Victorian Government, Melbourne, 2003, p. 1.

50

Melbourne Water, Western Treatment Plant Environment Improvement Plan 2006: Five year plan,
Melbourne Water, Melbourne, 2006, p. 27.
51
Melbourne Water, 'Western Treatment Plant Upgrade', viewed 27 April 2009,
<http://www.melbournewater.com.au >.
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1998 a $160 million upgrade of the WTP commenced to address this issue. 52
The upgrade was completed in 2004. As a result of the upgrade nitrogen
discharges to Port Phillip Bay have been reduced by 67 per cent since 200001 and a greater volume of recycled water is now available for agricultural and
horticultural uses in the area. 53 The upgrade has also reduced pressures on
the Werribee River and underground aquifers, which were the previous main
sources of irrigation water in the region. 54
High levels of salt in WTP recycled water have historically hindered its use. 55 In
recent years the WTP has made significant efforts to reduce the salt level in
recycled water although the salinity of recycled water at the plant has
increased over the past three years. 56 Melbourne Water’s Sustainability Report
2007-08 reports that the increase in salinity is:
… primarily a result of a reduction in sewage inflows of about 12%, caused by the drought,
water conservation measures and water restrictions. This has led to a reduction in the dilution
of salt in the recycled water previously achieved from higher domestic (low salt) sewage
57
inflows.

Melbourne Water’s Sustainability Report also notes that Melbourne Water is
working with City West Water on the design of a small treatment plant, possibly
using reverse osmosis membrane technology, to supply salt-reduced Class A
recycled water from the Western Treatment Plant to residential customers of
the West Werribee dual pipe scheme. 58

Retailer’s sewage treatment plants
The bulk of Melbourne’s sewage is treated at Melbourne Water’s ETP and
WTP. Melbourne’s water retailers also operate several small sewage
treatments plants. A degree of recycling is currently undertaken at these
plants, in 2007-08 20 per cent of treated sewage was reused (see Figure 5.8).

52

Melbourne Water, Essential Facts: The Western Treatment Plant – a remarkable community asset,
Melbourne Water, Melbourne, 2007, p. 2. ; Melbourne Water, 'Western Treatment Plant', viewed 18 May
2009, <http://www.schoolresources.com.au >.
53
Melbourne Water, 'Western Treatment Plant', viewed 19 May 2009, <http://www.melbournewater.com.au
>.
54
J. C. Radcliffe, Water Recycling in Australia, Australian Academy of Technological Sciences and
Engineering, Ian Mc Lennan House Australian Academy of Technological Sciences and Engineering,
Melbourne, 2004, p. 78; Melbourne Water, Essential Facts: The Western Treatment Plant – a remarkable
community asset, Melbourne Water, Melbourne, 2007, p. 3.
55
Melbourne Water, Western Treatment Plant Environment Improvement Plan 2006: Five year plan,
Melbourne Water, Melbourne, 2006, p. 47.
56
Melbourne Water, 'Recycling West of Melbourne', viewed 19 May 2009,
<http://www.melbournewater.com.au >.
57

Ibid.

58

Ibid.
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Figure 5.8: Sewage treatment and reuse volumes by Melbourne
water retailers in 2007-08
Retailer

Treated (GL)

Reused (GL)

Yarra Valley Water

8.2

2.1

South East Water

11

2.6

City West Water

4.7

0

23.9

4.7

TOTAL

Source: Yarra Valley Water, Delivering Solutions: Sustainability Report 2007/08, Yarra Valley
Water, Melbourne, 2008; D. Snaddan, Manager, Infrastructure Services, Yarra Valley Water,
personal communication, 4 May 2009; J. Robertson, Manager Customer Regulation and
Advocacy, South East Water, personal communication, 27 March 2009; City West Water, ‘City
West Water Plan 2009-10 to 2012-13’, Melbourne, 2008.

Yarra Valley Water
Yarra Valley Water (YVW) has nine small sewage treatment plants 59, which
treated approximately eight gigalitres of water in 2007-08. 60 The volume of
treated water recycled at YVW sewage treatment plants increased from 19 per
cent in 2006-07 to 23 per cent in 2007-08, resulting in approximately two
gigalitres of recycled water. 61
Four of YVW’s sewage treatment plants discharge into the Yarra River or its
tributaries upstream of Yering Gorge. The pumping station at Yering Gorge
pumps water from the Yarra River and the Maroondah Aqueduct through a
tunnel into the Sugarloaf Reservoir. Figure 5.9 provides the discharge volumes
for the treatment plants located upstream of Yering Gorge.

59

An additional treatment plant, the Aurora plant, commenced the supply of Class A water for dual supply in
March 2009. As no influent, effluent or recycled water data is currently available this plant is not included in
the Yarra Valley Water analysis.
60
Yarra Valley Water, Delivering Solutions: Sustainability Report 2007/08, Yarra Valley Water, Melbourne,
2008, p. 36.
61
Ibid, p. 36.; D. Snadden, Manager Infrastructure Services, Yarra Valley Water Limited, personal
communication, 4 May 2004.
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Figure 5.9: Discharge volumes for sewage treatment plants
upstream of Yering Gorge (ML/year)
Sewage Treatment Plant
Healesville
Lilydale
Upper Yarra
Monbulk
Whittlesea
Wallan

62

63

TOTAL

2005-06

2006-07

2007-08

354.7

321.9

263.1

2,278.4

1,797.6

1,764.2

671.2

607.1

680.4

15.4

12.4

12.7

0

0

0

0

0

0

3,319.7

2,739

2,720

Source: D. Snaddan, Manager, Infrastructure Services, Yarra Valley Water, personal
communication, 4 May 2009.

Yarra Valley Water’s Delivering Solutions Sustainability Report 2007-2008
notes that the four plants that discharge upstream of Yering Gorge achieved
100 per cent compliance with EPA sewage requirements in 2007-08.64 In 200607 treated water discharged from all YVW treatment plants met EPA licence
requirements with the exception of the Healesville Sewage Treatment Plant
which failed to meet its license requirements due to a single high E. coli
result. 65 YVW attributed this breach to a failure in the plants ultraviolet lamps.66
The discharge of treated wastewater into Melbourne’s water supply system is
discussed later in this chapter.

South East Water
South East Water (SEW) has eight sewage treatment plants, treating
approximately 11 gigalitres in 2007-08. 67 Approximately 10 per cent of South
East Water’s sewage is treated at SEW treatment plants while the remainder is
either treated at the ETP or WTP. Figure 5.10 illustrates the volumes of sewage
treated at SEW plants, the volumes reused and discharged. As previously
noted, the Somers, Mt Martha and Boneo plants discharge into Melbourne
Water’s South Eastern Outfall for disposal at Gunammatta. In 2007-08 these
three plants discharged 8.6 gigalitres of treated wastewater representing
approximately 95 per cent of SEW’s discharge from their small treatment plants.

62

The Whittlesea sewage treatment plants achieves 100 per cent reuse

63

The Wallan sewage treatment plants achieves 100 per cent reuse

64

Yarra Valley Water, Delivering Solutions: Sustainability Report 2007/08, Yarra Valley Water, Melbourne,
2008, p. 36.
65
Yarra Valley Water, Yarra Valley Water Limited Annual Report 2006/07, Yarra Valley Water, Melbourne,
2008, p. 11.
66

Ibid.

67

J. Robertson, Manager, Customer Regulation and Advocacy, South East Water, personal communication,
27 March 2009.
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Figure 5.10: South East Water sewage treatment plant volumes
Sewage Treatment Plant
Blind Bight

2005-06

2006-07

2007-08

-

-

-

1,445

870

962

30

-

30

Lang Lang

-

-

-

Longwarry

-

-

-

4,812

4295

4,438

807

449

376

3,201

2,676

3,228

10,295

8,290

9,035

Hastings (Somers)
Kooweerup

Mornington (Mt Martha)
Pakenham
Rosebud (Boneo)
TOTAL

Source: J. Robertson, Manager Customer Regulation and Advocacy, South East Water,
personal communication, 27 March 2009. The volume reused includes internal process systems
such as screen washing.

City West Water
Most of City West Water’s (CWW) sewage (67 gigalitres in 2007-08) is treated
by Melbourne Water at the WTP. 68 However, a small amount of sewage (4.7
gigalitres in 2007-08) is treated at CWW’s sewage treatment plant at Altona. 69
The plant serves approximately 20,000 properties in the Altona, Altona
Meadows, Laverton and Point Cook areas and treats a flow of approximately
12 megalitres of sewage a day. 70
In response to higher effluent discharge standards imposed on CWW by the
EPA, an upgrade to the Altona plant was undertaken and completed in
December 2006. 71 The plant does not currently recycle any water although the
Altona Recycled Water Project aims to use the wastewater to supply 2.5
gigalitres per year of Class A recycled water to industry and golf courses in the
Altona area by December 2010. 72
Minor amounts of waste water are recycled at other locations across
Melbourne.

68

City West Water, CWW Plan 2009-10 to 2012-13, City West Water, Melbourne, 2008, p. 4.

69

Ibid, p. 4.

70

City West Water, 'Advancing operations at our Altona Treatment Plant', viewed 19 May 2009,
<http://www.citywestwater.com.au/sustainability-report-08/pages/story7.html>.
71
72

City West Water, CWW Plan 2009-10 to 2012-13, City West Water, Melbourne, 2008, p. 10.

Ibid p. 11.; City West Water, 'Advancing operations at our Altona Treatment Plant', viewed 19 May 2009,
<http://www.citywestwater.com.au>.
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Discussion
In 2007-08 the ETP and WTP recycled 23.5 per cent of total sewage inflows.
The small wastewater treatment plants operated by the retailers recycled 20
per cent of total sewage inflows over the same period. These figures compare
favourably with the 20 per cent by 2010 recycling target established by the
government in 2002. As noted in Chapter 1, while these percentages may
increase substantially when the upgrade of the ETP is completed, the DSE
advised the Committee that recycling figures can fluctuate.
When compared to other capital cities, data from the National Performance
Report 2007-08 published by the Water Services Association of Australia
indicates that Melbourne has the largest supply of recycled water among
Australia’s capital cities. Indeed, the volume of recycled water supplied in
Melbourne (65 gigalitres) is more than double the second highest recycled
water supplier, Adelaide (26 gigalitres). 73
The Committee notes that work is currently underway to further increase the
reuse of treated wastewater. The Committee acknowledges that significant
challenges are associated with developing and implementing recycled water
schemes (e.g. demand and cost). However, given that only one-quarter of
treated wastewater is recycled, the Committee believes that considerable
potential exists to increase the volume of water recycling at Melbourne’s
sewage treatment plants. Accordingly the Committee recommends that:
Recommendation 5.1
The Victorian Government set enforceable water recycling and reuse
targets. The primary focus should be to replace the demand for current
potable water use.
The Committee also notes that the 20 per cent recycling target has been
achieved in advance of the original 2010 target. The Committee acknowledges
the achievement of this target and believes that new targets should be set for
the short and medium term to promote development and investment in
recycled water. Given that the ETP upgrade is likely to provide a five-fold
increase in recycling volumes, the Committee feels that a 50 per cent recycling
target, upon completion of the ETP upgrade in 2012, is readily achievable. The
Committee also believes that a 70 per cent recycling target, to be achieved by
2015, should also be set to provide an incentive for the remaining treatment
plants to upgrade their facilities and find uses for recycled water. Such targets
could reduce demand for potable water, minimise the environmental impacts of
treated wastewater discharge and highlight the value of water to the
community. A long term aspirational goal could be zero discharge to Port
Phillip Bay and Bass Strait. Accordingly the Committee recommends that:

73

Water Services Association of Australia, National Performance Report 2007-08: Part B – utility by utility
performance results, Water Services Association of Australia, Canberra, 2009.
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Recommendation 5.2
The Victorian Government establish new recycling and reuse targets - 50
per cent by 2012 and 70 per cent by 2015. An increased target would
reduce demand for potable water, minimise discharges to receiving
bodies and promote the importance and value of water conservation and
efficiency.

Eastern Treatment Plant upgrade
In 1999, a CSIRO study on the effects of the discharge of treated effluent on
the marine environment at Gunnamatta concluded that ammonia levels and
fresh water volumes were having a detrimental impact on the marine
environment at Gunnamatta and that an area of the intertidal rocky platforms
immediately adjacent to the discharge point was denuded of several key
species of seaweed. 74 The report recommended reducing the level of ammonia
in the effluent, reducing the volume of freshwater being discharged at Boags
Rocks, and undertaking long term microbiological testing at the outfall. 75
In 2001 Melbourne Water applied to the EPA for approval to undertake a $170
million upgrade of the Eastern Treatment Plant at Carrum to achieve Class A
discharge. 76 In 2002, the EPA granted approval to Melbourne Water to upgrade
the plant to achieve Class A effluent discharge at Boags Rocks. 77 As part of
this approval, the EPA ruled that the existing shoreline discharge be extended
to two kilometres offshore to reduce the impact of the discharge on the marine
environment. In 2002, the Clean Ocean Foundation appealed EPA’s decision
to grant a works approval for the upgrade. 78 The matter was referred to both
the Victorian Civil and Appeals Tribunal and the Supreme Court, with the
Clean Ocean Foundation later withdrawing its appeal application due to a
change in the State Environment Protection Policy which allowed ocean outfall
extensions. 79 The EPA works approval came into effect in November 2003. 80 In
2005 an application by Melbourne Water for a two year extension for certain
treatment and outfall works at the Eastern Treatment Plant, to enable the
examination of the Eastern Water Recycling Proposal, was granted. 81

74

Melbourne Water, ETP Works Approval WA48124 Scientific Studies: Final Draft Report – Volume 1,
Melbourne Water, Melbourne, 2006, p.11.
75
Melbourne Water, Annual monitoring report to the Environment Protection Authority, Melbourne Water,
Melbourne, 2008, preamble.
76

Environment Protection Agency, 'Investigation at Boags Rocks', viewed 25 May 2009,
<http://www.epa.vic.gov.au>.; S. Garbutt, Minister for Environment and Conservation, 2002, 'Garbutt talks
about the future for Gunnamatta Outfall', Media Release, 6 March 2002.
77
Environment Protection Agency, 'Investigation at Boags Rocks', viewed 25 May 2009,
<http://www.epa.vic.gov.au >.
78
Melbourne Water, 'The Source, Issue 28, November 2003', Melbourne p.15. viewed 25 May 2009,
<http://thesource.melbournewater.com.au >.
79
Clean Ocean Foundation, 'National Campaign:National Ocean Outfall Closure Strategy', viewed 28 May
2009, <http://cleanocean.org>.
80

Environment Protection Agency, 'Investigation at Boags Rocks', viewed 25 May 2009,
<http://www.epa.vic.gov.au >.
81
Ibid; Environment Protection Authority, 2005, 'Time extension allows for reuse investigation', Media
Release, 25 August 2005.
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In 2006 the government announced an upgrade of the ETP to treat all
wastewater to Class A standard by 2012. 82 At the time of writing, the upgrade
of the ETP was scheduled to commence in 2009, to be completed by 2012,
with the goal of delivering approximately 110-130 gigalitres of Class A recycled
water each year for non-drinking uses. 83 Fifteen gigalitres is intended for use in
current recycled water projects, including the Eastern Irrigation Scheme. 84
Possible uses for the bulk of the recycled water include industry, residential,
agricultural and environmental purposes, some of which are currently under
consideration as part of the business case which was planned for completion
in 2008.
The two options being considered in the business case are:
•

the substitution of recycled water for environmental flows in the Yarra
River – this would be achieved by piping water to the Yarra below
Yering Gorge, which would allow the retention of additional fresh water
in Melbourne’s storages; and

•

the use of recycled water for industrial purposes in the Latrobe Valley,
notably power generation – this would be achieved by piping the
recycled water to the LaTrobe Valley which would free up the river
water that is currently used for power plant cooling. This option, also
known as the Major Recycling Scenario for Gippsland, would involve
the construction of a 135 kilometre pipeline between the plant and the
LaTrobe Valley. 85 If approved, the scheme would have the potential to
divert up to 80 per cent of the plant’s treated effluent. 86

At the time of writing, the business case was yet to be finalised. In September
2008 Mr Peter Harris, Secretary of DSE, informed the Committee that:
… these business cases we are talking about are not minor exercises; we are expending north
of $10 million on those two business cases. They will be an exceptionally thorough
examination of the utilisation of potential class A recycled water. 87

The Committee has been advised that the business case is now with Cabinet. 88
While the Committee recognises that development of the business case is a

82

Melbourne Water, Annual monitoring report to the Environment Protection Authority, Melbourne Water,
Melbourne, 2008, preamble.
83
Department of Sustainability and Environment, Our Water Our Future: The Next Stage of the
Government's Water Plan, Victorian Government Department of Sustainability and Environment,
Melbourne, 2007, p. 12.
84
Ibid, p. 12.
85
Department of Sustainability and Environment, Securing Our Water Future Together, Victorian
Government, Melbourne, 2004, p. 112.
86
Melbourne Water, Essential Facts: Recycling Water for a Greener Future, Melbourne Water,
Melbourne, 2006, p. 3
87
P. Harris, Secretary, Department of Sustainability and Environment, Transcript of evidence,
Melbourne, 8 September 2008, p. 8.
88
P. Johnstone, Executive Director, Sustainable Water Environment and Innovation, Department of
Sustainability and Environment, personal communication, 25 May 2009.
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complex process, the Committee believes that an update to stakeholders on
the status of the project would be of significant value.
While the Committee did not receive evidence on the upgrade of the ETP,
several stakeholders advised the Committee of their views on the two options
being considered and the likely challenges of each option. For example, Ms
Kelly O’Shanassy, Chief Executive Officer, expressed Environment Victoria’s
opposition to the “environmental flow” option for a number of reasons noting
that the water was not “fit for purpose” and that a constant supply of water did
not replicate an environmental flow:
The last major issue that is being examined at the moment that we do not support is recycling
water and putting it into the Yarra River just downstream of Sugarloaf. We did talk a little bit
before about the water being too sterile, and that is true, as amazing as that sounds. But the
other key issue with that is that it is a constant supply of water, and the environment actually
needs ebbs and flows of water, as I outlined earlier. Unless there is a storage for this recycled
water, you cannot really deal with it by putting it into the Yarra because it is sterile and
because it is a constant flow. I think there are a lot of philosophical issues associated with it as
well, such as the thinking that it is not good enough for us to use in any other way but we will
dump it into the river and we will take a lot more out of the river. It does not show a great deal
of faith or value placed on water environments. 89

In his submission, Mr Peter Campbell advised the Committee of the potential
to save potable water by using recycled water from the ETP at the Latrobe
Valley power stations stating: “Latrobe Valley power stations consume 140
billion litres (GL) of water per year; so recycled water could be used for this
purpose rather than drinking water”. 90 Mr Campbell also recommended that the
government eliminate all ocean outfalls. 91 This concept was also supported by
the Clean Oceans Foundation. 92 Mr Anton Vigeneser, CEO, Clean Oceans
Foundation, highlighted that the end use of the ETP water is reliant upon
outcomes of the Business Case and that this could “fall through” 93: ‘We could
be facing a situation here where Class A water is pumped out at Gunnamatta
instead of class C; so still a wasted resource, still polluting’. 94
Mr Dave Wingfield of Citizens for Sustainable Water expressed a similar view
informing the Committee that ETP water “is a vital resource and I think it is
paramount that the Committee returns a finding that that water is saved, it is
not returned to the sea”. 95
The Committee shares these concerns noting that a possible discharge of 110130 gigalitres of tertiary treated wastewater from the upgraded ETP is
equivalent in volume to one-third of Melbourne’s water needs. Furthermore,
89
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although treated to a tertiary level, the discharge of such a large volume of
water is likely to have significant environmental impacts for the Gunnamatta
outfall area. While the Committee acknowledges that it is likely that the
government will find a use for this water, the Committee requires some
assurance on this matter. Accordingly the Committee recommends that:
Recommendation 5.3
The Victorian Government move toward the prohibition of wastewater
discharge into waterways and the ocean.
Recommendation 5.4
The Victorian Government commit to finding a use for all treated
wastewater.
Citizens for Sustainable Water provided “in-principle support” for the ETP
upgrade but noted that the business case should allow consideration of other
options such as Indirect Potable Reuse. 96 Associate Professor Greg Leslie,
University of New South Wales, expressed similar sentiment, noting that
purified recycled water sourced from the ETP should be injected into Cardinia
Reservoir to augment potable water supplies. 97
Indirect potable reuse
The only water recycling option which allows centralised control and oversight and which can
provide a major boost to water supply volumes in the short term is indirect potable reuse. 98
CSIRO

Indirect Potable Reuse (IPR) takes highly treated recycled water, often referred
to as purified recycled water and feeds it into an aquifer, dam or river source of
an urban water supply system where natural processes provide an additional
environmental and time buffer. 99 The term ‘indirect’ refers to the distinction that
the treated water is not plumbed back into the existing potable distribution
network.
The advantages of IPR compared to other traditional water supply sources can
include:
•

IPR has higher reliablity as it is less dependent upon rainfall and other
seasonal factors;

•

can be cost effective, particularly when treatment plants are located
close to the receiving water body;
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•

reduces stress on existing potable supplies;

•

improves water supply security for non-drinking purposes, such as
garden irrigation;

•

uses less energy than desalination and has less distance to travel; and

•

possible environmental benefits from reductions in the volume of
wastewater discharged into receiving waters. 100

The challenges associated with IPR can be categorised as technical, economic
and social. Overcoming the health risks, primarily microbial and chemical
contaminants, associated with purified recycled water is one of the key
challenges regarding IPR. The Committee is of the view that the technology
now exists to overcome and manage the health issues associated with the use
of recycled water for potable purposes, although some sections of the
community are concerned with the concept of IPR.
The economics of IPR is also a significant challenge with purified recycled
water requiring additional treatment to recycled water. This adds additional
cost to the treatment process. For example, in addition to the treatment
received at the wastewater treatment plants, purified recycled water in South
East Queensland is also subject to micro-filtration, reverse osmosis and
advanced oxidation. 101 However, as discussed below, it is difficult to compare
the economics of different IPR systems and in fact it may be more useful to
make a comparison with other supplementary water sources. The Committee
is of the view that both these challenges can be managed and overcome. It is
the Committee’s view that the most significant challenge for IPR is overcoming
the “yuck factor” associated with drinking recycled water and gaining social
acceptance for purified recycled water. These issues will be discussed further
in the following sections.
IPR can be planned or unplanned. Planned IPR is the dedicated discharge of
purified recycled water to surface water, a reservoir or an aquifer that serves
as the drinking water supply for a community with the intent of augmenting the
water supply. Unplanned IPR occurs when water is pumped into a drinking
supply from a river, which has had treated effluent pumped into it upstream.102
This results in the partial intake of treated wastewater into the potable water
supply. 103

100

Queensland Water Commission, Water for today, water for tomorrow: South East Queensland
water strategy - draft, Queensland Water Commission, 2008, p. 124.; National Water Commission,
'Indirect potable reuse: recycled water for drinking', viewed 6 April 2009, <http://www.nwc.gov.au>.;
University of Queensland, Foley J. et al 'The challenges of water recycling – technical and
environmental horizons', Reuse, Sydney, pp 2-3, viewed 25 May 2009
<http://www.awmc.uq.edu.au>.; Queensland Water Commission, Purified Recycled Water for
Drinking: the technical issues, Queensland Water Commission, 2008, p. 15.
101
Queensland Water Commission, 'What is purified recycled water?' viewed 25 May 2009,
<http://www.qwc.qld.gov.au >.
102 Port Macquaire Hastings Council, 'Direct and indirect potable reuse of reclaimed water', viewed 27
April 2009, <www.hastings.nsw.gov.au>.
103

WaterWorld, 'Contaminants of emerging concern: Considerations for planned indirect potable
reuse', viewed 27 April 2009, <http://ww.pennnet.com>.

178

Chapter 5: The reuse of treated wastewater

There are examples of unplanned IPR in Australia. For example, Canberra’s
Lower Molonglo sewage treatment plant discharges into the Molonglo River
which feeds into the River Murray via the Murrumbidgee River with
downstream towns, including Adelaide, drawing on that water for potable
supplies. 104 Similarly four of Yarra Valley Water’s sewage treatment plants
discharge into Melbourne’s drinking water supply. As such, many communities
throughout Australia, including Melbourne, are currently drinking some
recycled water. As noted by Mr Dave Wingfield from Citizens for Sustainable
Water:
I also remind the committee that the Lilydale treatment plant currently discharges about
10 000 litres of wastewater above the intake for Sugarloaf, so we are drinking recycled water.
We are drinking recycled water at the rate of about 1 per cent of that water going into
Sugarloaf, so it is not a question of, ‘Are we drinking it?’, it is a question of, ‘How much are we
prepared to drink?’, because the status is already there, we are drinking it. 105

The technology used in planned IPR schemes is dependent on a number of
factors such as the source water and the discharge location. Technologies
such as granular activated carbon, biologically enhanced granular activated
carbon, ozone, micro filtration, nanofiltration, reverse osmosis, electrodialysis
and advanced oxidation have been applied in various configurations. 106 Several
of these technologies are currently being trialled as part of the ETP upgrade. 107
As noted by Associate Professor Leslie, Deputy Director, UNESCO Centre for
Membrane Science and Technology, the Victorian Government could
implement an IPR scheme by constructing two additional treatment processes,
reverse osmosis and advanced oxidation processes, if membrane filtration
technologies are chosen for the ETP upgrade. 108
Several other stakeholders expressed their support for the consideration of
planned IPR. For example, the Australian Institute of Landscape Architects
informed the Committee of their support for IPR as they see this solution
preferable to the construction of further dams. 109 Similarly, Ms Kelly
O’Shanassy, Chief Executive Officer, Environment Victoria advised the
Committee that IPR should be debated stating that:
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We believe that potable water use — reuse of recycled water for drinking — should be an
option that is put on the table and publicly debated. There is a clear policy from government to
not do that, to not have that public debate. 110

Several stakeholders noted that recycled water from the ETP may be better
used for a range of recycling initiatives rather than for IPR. For example, Dr Ian
McPhail, Commissioner for Environmental Sustainability informed the
Committee that:
The ETP could do a whole lot of very serious things with the water. It could be piped sufficient
distance to become part of third-pipe [dual pipe] systems in new subdivisions and the like. I
think there are a whole range of quite inventive things that could be done with it before it is
considered for potable use. 111

Ms Lisa Mahon, Bromley Organics, noted the importance of a public
awareness campaign if recycled water was to be used for drinking water. The
submission stated that:
I do not object to re-use of treated waste water although I realise an extensive public
education campaign would be needed if this was going to be used for drinking water. Britain
has had recycled water for many years as you will be aware. It may be better politically to use
recycled water for non drinking purposes. Alternatively get bi-partisan support before trying to
introduce it for drinking purposes. 112

The planned use of purified recycled water to augment potable supplies has
not been undertaken in Australia to date, although the Western Corridor
Recycled Water Project in South East Queensland is working towards this
goal. However, as noted previously, there are a number of planned IPR
systems located overseas. In November 2008, the Committee investigated a
number of water supply options, including IPR facilities overseas.

Singapore
Treated wastewater is Singapore’s third “National Tap”, that is, it is one of the
country’s four main sources of water supply, with the first, second and fourth
National Taps comprising water from local catchments; water imported from
Johor, Malaysia; and desalinated water.
Singapore has constructed four wastewater treatment plants (at Bedok, Kranji,
Seletar and Ulu Pandan) which further purify already treated wastewater, using
reverse osmosis membrane technology. The water produced by these plants is
referred to as “NEWater” and is used primarily by industrial and commercial
customers. A small proportion of water, currently about one per cent of the
total volume of water consumed daily, is also blended with the country’s

110

K. O'Shanassy, Chief Executive Officer, Environment Victoria, Transcript of evidence, Melbourne,
8 September 2008, p. 34.

180

111

I. McPhail, Commissioner for Environmental Sustainability, Transcript of evidence, Melbourne, p. 8.

112

Bromley Organics, Submission, no. 4, 8 July 2008, p. 1.

Chapter 5: The reuse of treated wastewater

reservoirs. Singapore plans to increase this amount to around 2.5 per cent of
the total volume of water consumed daily by 2011. 113
According to Singapore’s national water agency, the water has passed more
than 30,000 scientific tests and exceeds World Health Organisation standards.
The water produced has been found to be ideal for use in Singapore’s wafer
fabrication plants, i.e. the wafers used in electrical and photonic circuits, which
require water that is very low in impurities. It is also used in air conditioning
cooling towers in commercial buildings. 114
The first two water plants were opened in Bedok and Kranji in 2003, followed
by Seletar in 2004, and the Ulu Pandan plant in March 2007. Combined, the
water produced by these four plants is capable of meeting 15 per cent of
Singapore’s water demand. Singapore’s national water agency awarded the
contract for the fifth and largest water plant at Changi in 2008. When the
Changi plant is completed, in 2010, NEWater will meet 30 per cent of
Singapore’s current water demand. 115
The water production process involves a number of stages:
•

Microfiltration – used water that has been treated to at least secondary
stage is passed through membranes to remove a range of impurities,
leaving only dissolved salts and organic molecules;

•

Reverse osmosis – this stage is designed to remove substances such
as salt, bacteria, viruses and pesticides;

•

Ultraviolet disinfection – this final safety barrier is designed to ensure
that no living organisms remain in the finished water; and

•

Chemical additions – chemicals are added to restore the pH balance of
the final water. 116

The main stages of the process are illustrated in Figure 5.11.
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Figure 5.11: Schematic of the NEWater plant process

Source:
Hyflux
Pty
Ltd,
'Bedok
NEWater
Plant',
viewed
<http://www.hyflux.com/Brochures/Bedok%20NEWater%20-%20Eng.pdf>.
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Upper Occoquan Service Authority (USA)
The Committee also inspected the IPR facilities of the Upper Occoquan
Service Authority (UOSA) in Northern Virginia near Washington. The
Occoquan Reservoir supplies drinking water to nearly one million people living
around Washington DC. To cater for a growing population in the 1960s, a
number of traditional wastewater treatment plants were constructed which
discharged into the reservoir’s catchment. This was originally an example of
unplanned reuse. Over time, however, the discharges from these plants
caused severe deterioration of water quality. 117
In 1978, the existing wastewater treatment plants were replaced with an
advanced water treatment plant that employed many of Orange County’s
original Water Factory 21 118 treatment methods. Purified water from this plant is
discharged into Bull Run, which is a tributary of the Occoquan Reservoir. The
discharge point is 32 kilometres upstream from the water supply intake. In
1998, the UOSA discharged 87 megalitres of recycled purified water per day
into Bull Run, which was approximately seven per cent of the average annual
inflow into the Occoquan Reservoir. During low-flow periods, such as the
drought experienced in the early 1980s, the UOSA discharge was between 80
to 90 per cent of the water entering the reservoir. 119
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The UOSA utilises a multiple barrier treatment process, involving aerobic
treatment using activated sludge, high pH lime treatment, recarbonation, sand
filtration, upflow carbon absorption and chlorination. The treatment processes
used by the UOSA are less extensive than those employed by Orange
County’s Groundwater Replenishment System (discussed below), as no
membrane processes are used to produce the purified recycled water for
discharge to the Occoquan Reservoir. 120
A testing authority, called the Occoquan Watershed Monitoring Laboratory,
ensures independent surveillance of the process and monitors water quality.
The monitoring results show purified recycled water to be far cleaner than
other sources of surface water inflow into the Occoquan Reservoir. 121All
advanced water treatment plants have safety features. The UOSA’s include:
•

backup units for all electrical and mechanical systems;

•

three sources of electricity to power the station (including on-site
generation);

•

storage basins to retain water during emergencies and system failures;

•

system monitoring by a distributed control system; and

•

mostly computer-controlled processes. 122

The scheme operated by the UOSA has a number of similarities to the
proposed Brisbane-Wivenhoe scheme (see below); however, South East
Queensland’s scheme will include a state-of-the-art membrane filtration
system.

Orange County Water District (USA)
The Committee visited the Orange County Water District (OCWD) in Fountain
Valley, which is located approximately 55 kilometres south of Los Angeles. The
Committee was advised that Orange County has three sources of potable
water: the Santa Ana River; rainfall; and recycled water. Interestingly, the
OCWD is also involved in indirect potable reuse of recycled water via the
Santa Ana River which receives wastewater flows (which by law must be
treated to tertiary stage) from a number of cities upstream from Orange
County. A total of 200 gigalitres of wastewater is discharged by upstream cities
each year and forms the principal source of the river’s base flow in the
OCWD. 123
The OCWD’s primary role is to manage the groundwater basin beneath
northern and central Orange County that supplies water to over 20 cities and
water agencies and to around 2.3 million Orange County residents. The
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OCWD also manages the 925 square kilometres of the lower Santa Ana River
basin. The groundwater basin holds approximately 1,542 gigalitres to 1,850
gigalitres of usable water and provides over fifty per cent of all the water used
in the district. Water drawn from the basin may have entered the basin
anywhere from one to 100, or even 1,000 years earlier, depending on the
location and depth of the well. 124
The main water source used by OCWD to recharge the basin is the Santa Ana
River although the OCWD also uses imported water purchased from the
Metropolitan Water District of Southern California. Water is transferred to the
groundwater basin via settling or percolation ponds in the cities of Anaheim
and Orange. 125
The OCWD also has a long history of using treated wastewater as a means of
supplementing and protecting the county’s groundwater basin. For the past 25
years, the OCWD’s Water Factory 21 has produced and injected purified water
into the seawater intrusion barrier for the basin, thereby protecting the potable
groundwater supply. This water eventually blends with the basin’s
groundwater. 126
The use of treated wastewater to recharge the basin has recently been
expanded through the OCWD’s Groundwater Replenishment System, which
commenced operations in January 2008. The system is a joint project of
OCWD and the Orange County Sanitation District and is capable of producing
sufficient purified water for around 500,000 people. 127 The GWR System uses
highly treated sewer water from the Orange County Sanitation District which is
then treated using Microfiltration, Reverse Osmosis, Ultraviolet Light and
Hydrogen Peroxide Treatment. The resulting purified water is then injected into
an expanded underground seawater intrusion barrier along the coast, which as
with the water produced by Water Factory 21, blends with the basin’s
groundwater over time, and into spreading basins located in Anaheim. 128 The
system will ensure a six month minimum travel time between the injection of
recycled water and its withdrawal at the extraction wells. 129

South East Queensland
In Brisbane, the Committee inspected both the Bundamba Advanced Water
Treatment Plant and the Gibson Island Advanced Water Treatment Plant. In
conjunction with the Luggage Point Advanced Treatment Plant, these plants
are the key projects for the regions Western Corridor Recycled Water Project
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(WCRWP). These plants will have respective capacities of 66 megalitres, 66
megalitres, and 100 megalitres per day. 130
The process used for the Advanced Water Treatment Plants, while differing
slightly between the three plants, is essentially the same and uses similar
technologies to those employed in Singapore and the United States of
America. Treated wastewater is transferred from the waste treatment plants to
the Advanced Water Treatment Plant. The water is then treated using
microfilitration and reverse osmosis, followed by advanced oxidation. The
water is then stabilised and disinfected and referred to as “purified recycled
water”. 131
In recognition of the importance of maintaining high quality water and in
mitigating risk, it is intended that South East Queensland’s (SEQ) drinking
water supplies will be protected through a seven barrier treatment system and
a strict testing regime. The water is subject to water quality monitoring and
testing at all stages of the seven barrier process to ensure quality and safety of
the water and to facilitate immediate intervention in supply if the water fails to
comply with safety guidelines. 132 Figure 5.12 below illustrates the seven barrier
system.
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Figure 5.12: South East Queensland’s seven barrier treatment
system
Barrier 1: Source control. The first step in managing water quality is to control what is put into the
sewerage system. Environmental and other regulations require industry, small business and other
commercial enterprises to appropriately manage the disposal of their waste through wastewater
management plans.
Barrier 2: Wastewater treatment plant. The current wastewater treatment plants already provide
an important role in treating water to a safe standard to discharge to waterways. These plants use
biological processes to destroy or separate organic compounds, solids and most nutrients, and
produce clear effluent suitable for discharge into a waterway. The activated sludge process
commonly used in SEQ already removes the majority of nutrients, such as phosphorus and
nitrogen, some micro-organisms, and most regulated chemicals. After disinfection, water that has
passed through Barrier 2 can generally be used for outdoor irrigation, such as golf courses.
Barrier 3: Micro-filtration (MF). Micro-filtration is the first of the advanced wastewater treatment
steps. In the MF process, water is forced under pressure through micro-porous membranes, which
act as a filter to separate small particles. They allow passage of water and dissolved chemicals
but sieve out and retain suspended material and micro-organisms including Cryptosporidium and
bacteria such as E. coli. After disinfection, water that has passed through Barrier 3 can be used
for flushing toilets and garden irrigation in dual reticulation areas.
Barrier 4: Reverse Osmosis (RO). Reverse Osmosis operates in a similar manner to MF but
forces water under very high pressure through even finer membranes. The process removes any
remaining micro-organisms, organic chemicals such as pharmaceuticals, and inorganic chemicals
such as salt. Water that has passed through Barrier 4 is currently used for industrial purposes at
Luggage Point and the Swanbank Power Station and will be used by other industrial users across
the Water Grid.
Barrier 5: Disinfection and Advanced Oxidation. The advanced oxidation process works by
producing chemical oxidants which react with organic chemicals to convert them to harmless
carbon dioxide. Advanced oxidation destroys any small size molecular impurities that remain after
the RO process.
Barrier 6: Natural Environment. After Purified Recycled Water (PRW) has been produced, it is
blended into an environmental buffer such as a dam, river, or underground aquifer. This
environmental buffer allows the PRW to mix with the natural water in the catchment, providing an
important separation between the water recycling process and its final consumptive use.
Barrier 7: Water Treatment Plant. PRW, mixed with environmentally buffered water, will be
treated again at Barrier 7. Water extracted from dams, rivers or aquifers is treated at a drinking
water treatment plant prior to consumption. The drinking water treatment process in SEQ usually
involves a combination of flocculation, sedimentation, filtration and disinfection.

Source: Queensland Water Commission, Water for today, water for tomorrow: South East
Queensland water strategy - draft, Queensland Water Commission, 2008, p. 128.

Although operational, the plants are still undergoing the necessary monitoring
programs prior to final approval for IPR. As such, no water has been injected
into Wivenhoe Dam for mixing into the potable water supply system. Water
currently being produced by the three plants is being used to supply the
Tarong and Swanbank power stations.
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Unlike the international IPR systems mentioned above, purified recycled water
from Brisbane’s treatment plants is only to be used as an emergency supply
source. Advice provided by the Queensland Water Commission (QWC) to the
Queensland Government recommended that:
….. if purified recycled water is used only as an emergency supply source to augment
Wivenhoe Dam, then the trigger should be when Wivenhoe, Somerset and North Pine dams
are at 40% of combined storage capacity. 133

The QWC noted that if purified recycled water augmentation is required, this
augmentation should continue until storage levels recover to such an extent
that it is highly unlikely that augmentation will be required again within the short
to medium term (the “stand-down trigger”). 134 Accordingly, the Commission
recommended that: “The Commission provide further advice at a later stage on
the specific “stand-down trigger” for the use of purified recycled water, which
would be likely to take into account the relevant costs to water users, water
balance and climatic conditions”. 135

Orange City Council (NSW)
The Committee is also aware that Orange City Council in New South Wales
has recently completed a scheme for harvesting stormwater for potential
reuse. While not an IPR project, as it uses stormwater rather than treated
wastewater, the Committee notes that this scheme highlights community
recognition of the value of recycled water and illustrates that the technology to
supply high quality water for potable purposes is being used in a number of
applications. This scheme is discussed further in chapter 4.

Technical issues
According to research undertaken by the University of Wollongong, there is a
belief in the water sector that the technical problems associated with water
recycling can now be overcome and that a lack of public acceptance is the
limiting factor in increasing uptake of recycling. 136 As discussed above, the
Committee inspected a number of successful IPR systems in other
jurisdictions, including the USA and Singapore.
In a presentation to the CSIRO, Dr Shane Snyder, Manager for the Southern
Nevada Water Authority and Associate Adjunct Professor of Chemistry at the
University of Nevada, Las Vegas, referred to the preliminary results of an
ongoing multi-year study in the United States which found recycled water from
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a number of wastewater treatment plants to be cleaner than the “ambient
drinking water” (e.g. reservoir water) on every measure that the researchers
were able to test. 137 Dr Snyder also queried whether there is a need for
wastewater treatment plants that discharge into potable water supplies to be
upgraded to include Reverse Osmosis. Such an upgrade would have
associated increases in energy use.
Mr Chuck Boepple, Executive Director, Upper Occoquan Sewage Authority
(UOSA), told the Committee that routine testing of the water discharged to the
Occoquan reservoir either failed to detect, or detected only very minimal levels
of chemicals known to pose risks to human health. Dr Thomas Grizzard,
Director, Occoquan Watershed Monitoring Laboratory, told the Committee that
he had greater confidence in the quality of the water produced by UOSA than
in the water used by many of the country’s cities which still draw upon
protected catchments, such as New York, and which disinfect but do not treat
their water supplies. Dr Grizzard noted that the quality of the water supply for
such cities was under growing threat due to the increasing urbanisation of such
catchments. 138
However, the Californian Department of Public Health (CDPH) informed the
Committee that although the microbial content of recycled water is now
generally well understood, the effects of some chemicals found in wastewater
remain unknown and there are new chemicals emerging. It is the role of the
CDPH to address both known and unknown chemical threats. 139
The Committee also received evidence on the potential for IPR in Australia.
For example Barwon Water’s submission to the Inquiry expressed support for
IPR noting that the technology now exists to purify recycled water for indirect
potable reuse. 140
The Queensland Water Commission notes that the technologies employed in
the Western Corridor Recycled Water Project (WCRWP), have been proven at
a scale that is appropriate for the WCRWP and provide a level of treatment
that is commensurate with the intent and requirements of national and
international standards. 141 The standards govern the return of treated
wastewater to groundwater basins and surface waters that are used as the
supply for potable water systems. 142 Furthermore, in February 2009, the Expert
Advisory Panel, that provides the Queensland Water Commission with advice
on technical issues associated with recycled water, reviewed the Interim Water
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Quality Report on purified recycled water from the Bundamba Advanced Water
Treatment Plant and concluded that:
The results indicate that the treatment process barriers are effective in controlling water quality
hazards and reliably producing purified recycled water suitable for release into Wivenhoe
Dam. No exceedances of the water quality standards have been measured in this testing data
after normal operations commenced. 143

Despite evidence advocating the high quality and low risks posed by purified
recycled water, a number of stakeholders remain sceptical about the
effectiveness and reliability of IPR technology. For example, in relation to a
question on IPR, Mr Tony Kelly, Yarra Valley Water, informed the Committee
that: “I think the technology has got a little bit further to go and to be frank I
would prefer other major cities to adopt it first and we can learn from their
experience”. 144 Furthermore:
There are technologies around, there is no doubt, and you will get any number of people come
in here and say that they have got a technology that can guarantee that they can provide
high-quality water, but you are still relying on machines basically and you are relying on
people to manage them extremely well and diligently, under very high standards, and the
water user is learning about this stuff.
If you have got an alternative, and we have one in the desalination plant, we should take that
one first and over time our confidence will build, the technology will improve and the cost of
the technology will reduce as well. 145

Similarly, in relation to the purified recycled water projects being undertaken in
South East Queensland, Professor Peter Collignon, University of Canberra,
expressed reservations about the technology noting that guidelines governing
recycled water are not sufficiently strict. 146 The Committee notes however, that
the requirements for testing recycled water are far more stringent than the
requirements for water sourced from rivers and dams.

Economics
As noted, the costs of any recycling project are dependent upon a number of
factors such as piping and pumping costs. In addition, recycled water for
inclusion into the potable water supply requires further treatment, increasing
the overall cost of water.
The Committee received very little evidence from stakeholders regarding the
costs of supplying purified recycled water. The Institute of Public Affairs notes
that costs of plants and pipes plus the operating costs of water from the ETP
upgrade, will cost 204 cents per kL per annum for the Latrobe Valley option,
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while the environmental flows option is less expensive at 114 cents per kL per
annum. 147
Estimated costs for IPR vary from 168 cents to 261 cents per kilolitre according
to work undertaken by Marsden Jacob Associates based on water supply
plans for Sydney, Adelaide, Perth and Newcastle and work undertaken on IPR
for Toowoomba. 148 In comparison, stormwater reuse is estimated to cost
between 10 cents and 150 cents per kilolitre while seawater desalination is
estimated to cost between 115 cents and 350 cents per kilolitre. 149

Community awareness and acceptance
Public consultation and education on potable re-use has not been handled well to date and
there has been a failure in particular to carefully explain the difference between planned and
unplanned re-use and, most importantly, the relative safety of truly indirect potable re-use
compared with direct potable reuse. 150
Mr Barry Sanders, former National President of the Australian Water Association

There is general community awareness of the need for efficiency and
conservation of water resources. However the experience of the City of
Toowoomba and Queensland Water Commission in south east Queensland
demonstrated that persuading communities of the merits of drinking recycled
water is challenging. Indeed, some schemes may fail simply because they lack
the appropriate level of community support. 151
The fundamental problem with drinking recycled water appears to be the “yuck
factor” or a reluctance to drink water which was previously sewage. For
example, as noted by Mr Tony Kelly, Yarra Valley Water, in relation to IPR:
”Our community, I do not believe, in an emotional sense is ready for it”. 152
A 2004 study conducted by the CSIRO found that people thought the use of
recycled water was risky due to a variety of factors including the beliefs that:
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•

the use of recycled water source is not natural;

•

recycled water may be harmful to people;

•

there may be unknown future consequences associated with the use
of recycled water;

•

the decision to use the recycled water may be irreversible;
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•

that the quality and safety of the recycled water may not be within an
individual’s control.153

Interestingly, the Australian Academy of Science and Engineering has noted
that people who feel positive about the merits of recycling water are still
reluctant to use recycled water themselves. 154

The Toowoomba experience
On 29 July 2006, in response to rapidly decreasing dam levels, the City of
Toowoomba in southern Queensland held a referendum on IPR. The question
put was “Do you support the addition of purified recycled water to
Toowoomba’s water supply via Cooby Dam as proposed by Water Futures –
Toowoomba?”. The final vote was 62 per cent opposing IPR and 38 per cent
advocating for IPR. 155 As indicated in Science Network Western Australia, Ms
Blair Nancarrow, Director of the Australian Centre for Water Research in
Society noted that the “yes” campaign was supported and funded by the local
council, which raised concerns among residents. 156 It was also reported that
there was a lack of prior public consultation and that residents felt the proposal
was set up as an experiment. 157
Similarly, a paper on community acceptance of recycled drinking water by
Saunders Consulting argues that the original community development
campaign was transformed into a campaign that essentially only gave
residents a “yes or no” choice and that the successful “no” campaign used
elements of fear to sway “neutrals” and “not-sures”. 158 Interestingly, Associate
Professor Rebekah Brown of Monash University informed the Committee that
research currently being undertaken by the University of Queensland indicates
that Toowoomba “communities are feeling quite guilty and upset over the
decision that has been made, and if they had been given a lot more time and
better quality information perhaps they may have come to a different
decision”. 159
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The south east Queensland experience
Market research initiated by the Queensland Water Commission in 2007
indicated that over 70 per cent of the community in south east Queensland
supported an IPR scheme. 160 Research conducted by the CSIRO in 2007
identified that 74 per cent of respondents would drink purified recycled water,
although many respondents would prefer not to drink purified recycled water if
given the choice. 161 The survey also highlighted that those surveyed were
concerned about system risk, with a large concentration (32 per cent) thinking
that it was neither likely nor unlikely that something could go wrong with the
water supply. 162 However, there was a strong belief that if something did go
wrong, the ramifications would be very serious. 163 Importantly, support for the
south east Queensland IPR scheme drops markedly if the water could be
provided through other management options. 164

The overseas experience
The Committee was advised by the WateReuse Association of the United
States, a water industry lobby group, that it is public perception, rather than
any scientific uncertainty around the safety of water recycling, that poses the
single greatest barrier to the growth of the industry. 165 The Association
suggested that there is a degree of misinformation and negative campaigning
around the reuse of treated wastewater in the United States and agreed that
the water produced by advanced treatment plants is in fact purer than much of
the water sourced from the nation’s rivers. 166 The Association also referred to
the fact that some public concern about the safety of recycled water is partly
due to the fact that new technology has enabled the identification of previously
undetected chemicals in traditional water supplies, such as rivers and
reservoirs. 167
The Association referred the Committee to a white paper prepared for General
Electric’s Water and Process Technologies division which also noted that
education and outreach is generally seen as critical to the promotion of water
recycling, both to encourage its use and to address any public concerns about
the safety and quality of recycled water. 168
The Committee was particularly interested with the community engagement
undertaken by the OCWD prior to the construction of the Groundwater
Replenishment (GWR) System. Conscious of the fact that many infrastructure
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projects have been prevented by public and political opposition, OCWD began
its community outreach for the GWR System more than 10 years before the
project commenced. Research was also conducted into public concerns (e.g.
telephone surveys and guidance from outreach experts), and face to face
community information presentations were held at which information was
provided by OCWD engineers rather than by external consultants. Public tours
of the purification plant and recharge facilities were also found to be an
effective means of establishing strong relationships. OCWD also used press
releases, newsletters, TV appearances, brochures and promotional items to
build awareness of the project. As a result of these measures, the project has
enjoyed a high level of public support. 169 Some of the key community
engagement lessons identified by OCWD in building support for the use of
treated wastewater include:
•

the importance of educating people about water supply problems, i.e.
the need to “sell the problem”;

•

ensuring that messages address health and safety concerns;

•

face to face presentations
communication;

•

jargon should be avoided as it generates mistrust; and

•

reverse osmosis is viewed positively by the public and helps to create
confidence in the use of treated wastewater. 170

are

the

most

effective

form

of

OCWD also highlighted the fact that having the water sent to a groundwater
basin rather than directly to the potable water distribution system promoted
public acceptance of IPR. 171

Discussion
The Victorian Government Augmentation of the Melbourne Water Supply
System: Analysis of potential system behaviour (2008) estimates that by 2020
Melbourne’s population will have increased from 3.7 million to approximately
4.7 million (based on 2006 census data). 172 This is comparable to 2008 ABS
data which projects Melbourne’s population to increase between 4.3 and 4.7
million by 2026. 173 The report notes that based on 2004/05/06 inflows, coupled
with the supply of 150 gigalitres per year from the proposed desalination plant,
water storage levels will drop below Stage 1 water restrictions by 2036. 174 This
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means that Melbourne’s next large scale water supply augmentation will be
needed within the next 27 years. The Committee was advised by Professor
Tony Wong, Monash University that:
If we believe that worst-case scenario, you will see that in fact our dams will never fill again
and that they will peak around 2023 before population growth and demand will then start to
drive our storages down again. If we continue to look at that – this is based on a 150 gigalitrea-year desalination plant – by 2036 we will start to enter stage 1 restrictions again, based on
the fact that the major projects that we have will no longer be able to keep up with the demand
as population increases.
What it does tell us is that we have between now and 2036 to really start to think about what
we can do now to commence to build resilience to those challenges. What can we do in the
next 27 years to start to build together the diversity of water sources such that by 2036 we
have access to alternative water sources and we can delay the augmentation of those major
projects because we have access to alternative sources of water? What does that mean? If I
look up to 2055 – and I look at 2055 simply because that is where the analysis that I have
done has taken us to – we can delay the augmentation of many of the other major projects if
we can somehow or other find another 60 gigalitres commencing in 2036. 175

The Committee acknowledges that IPR is a proven technology that has been
available for a number of years. The Committee inspected such IPR facilities
as part of its investigations. Some critics are concerned about the impact of
IPR on public health, but these concerns have not been substantiated. The
Committee also notes that there have been no significant public health issues
that have arisen from IPR projects. The Committee also believes that IPR is
not needed in the immediate future to augment Melbourne’s water supplies.
The Committee notes that there will continue to be calls for IPR as
Melbourne’s demand for water increases. However, given the Victorian
Government’s water augmentation plans and efficiency initiatives, the
Committee sees no need for IPR in the immediate future.
With further technological advances in wastewater treatment and the likelihood
of future increases in water needs and declining catchment yields, it would be
prudent for the Victorian Government to monitor IPR projects in other
jurisdictions.
Dual pipe systems
To facilitate greater use of recycled water in the residential sector, reticulated
supply systems which transport recycled water have been developed. These
systems are commonly referred to as “dual pipe” or “purple pipe” systems. The
term “dual pipe” is in reference to the two separate potable and recycled pipes
entering a property while “purple pipe” refers to the fact that recycled water
pipes are coloured purple to differentiate them from potable water pipes.

Recycled water was not included in the analysis as the end use of this water is unable to be determined
until the finalisation of the business case.
175
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Dual pipe systems are solely used for non-drinking purposes such as flushing
toilets and watering gardens. Figure 5.13 below illustrates a typical dual pipe
system.

Figure 5.13: A typical dual pipe system

Source: R. Clarke, Manager, Sustainable Solutions, South East Water, personal communication,
17 February 2009.

The benefits of dual pipe systems are twofold. Firstly, dual pipe systems
facilitate greater use of recycled water which in turn reduces reliance on
potable water supplies. Secondly, increasing the use of recycled water reduces
the volume of wastewater being discharged into oceans and rivers. Dual pipe
systems provide end users with a readily available water supply that is suitable
for a variety of purposes.
In general, additional pipe networks are required to deliver recycled water from
the treatment plant to end-users. Building these new networks is expensive,
particularly if they are extensive and if the volume of the transferred water is
significant. For existing urban households new piping systems need to be
retrofitted which creates additional costs. 176 In contrast, residential
developments under construction represent an opportunity to install dual pipe
systems. Accordingly, it is more economic to install dual pipe systems to
greenfield areas which are in close proximity to treatment plants. 177
Recycled water provided through dual pipe systems is delivered to a Class A
standard and is suitable for:
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•

toilet flushing;

•

garden watering, including vegetables;

•

washing cars and furniture on grassed areas only;

•

fire fighting; and

•

ornamental ponds and water features. 178

Recycled water provided through dual pipe systems is not suitable for:
•

drinking;

•

cooking or any other kitchen purpose;

•

showering or bathing;

•

swimming pools and spas;

•

evaporative coolers; and

•

children’s water toys. 179

In Adelaide, the Committee undertook a site visit of the dual pipe system at the
Mawson Lakes residential development north of Adelaide. The recycled water
for the development is a mixture of water from SA Waters Bolivar Waste Water
Treatment Plant and treated stormwater from the City of Salisbury’s
wetlands. 180 When complete in 2010, recycled water will be delivered to
approximately 4,000 homes in the area and save 800 megalitres of mains
water each year. 181
The Hunt Club Estate and Sandhurst Estate were the first two residential
estates in Victoria to have access to recycled water. The recycled water
supplied by South East Water is charged at the lowest tier and is not subject to
restrictions. 182 Around 1,200 homes at the Hunt Club Estate (Cranbourne east)
will eventually be connected to recycled water, saving about 200 megalitres of
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179

Ibid. p. 3.

180

Mawson Lakes community website, 'Recycled Water System: General information', viewed 16 April
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drinking water each year. 183 The project was a joint initiative of the government,
South East Water and the developers - Dennis Family Corporation. 184
In 2007-08 South East Water extended its recycled water network to include
the Sandhurst Estate in Cranbourne. 185 The Sandhurst development will
ultimately use 1.2 gigalitres of recycled water a year for golf courses and
recreational areas, as well as for residential use in watering gardens and
flushing toilets. 186 Over 1,000 homes now receive Class A recycled water which
can be used for flushing toilets and watering gardens. 187
South East Water has also recently commenced providing Class A recycled
water to Marriott Waters residential estate in Lyndhurst. 188 According to a
March 2009 media release by the Minister for Water, 100 homes at Marriot
Waters now have access to recycled water. 189
Of particular interest to the Committee is that Victorian Government changes to
the Water Industry Act (1994) and the Planning and Environment Act (1987)
have allowed South East Water to mandate the supply of recycled water to all
future residential developments in the Cranbourne and Pakenham growth
corridors. 190 It is expected that South East Water will supply up to 40,000
households in this area over the next 20 years, saving around four gigalitres of
potable water each year. 191
City West Water will also be supplying recycled water from the WTP to dual
pipe systems in Werribee at Manor Lakes, Bluestone Green and Riverwalk,
although the Committee understands that this project has been delayed due to
difficulties in salt reduction. 192 Dual pipe systems installed in these areas are
currently being supplied with potable water. 193

Discussion
A number of stakeholders informed the Committee of their support for dual
pipe systems. For example, Professor Tony Wong, Chief Executive Officer,
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Facility for Advanced Water Biofiltration, Monash University, informed the
Committee that dual pipe systems are an important water supply option:
But that portfolio of water sources will be achieved through a mix of centralised and
decentralised infrastructure to ensure Melbourne’s resilience into the future. One of the key
pieces of infrastructure that will deliver this to us is in fact the dual pipe; the notion that future
households should be living with two sources of water — drinking water and non-drinking
water. It is no different from 10 years or 15 years ago when households were asked to
separate their garbage into recyclable and non-recyclable products. Now it is a part of their
life. I envisage that in 15 years from now people will live with a dual water pipe — a drinking
water pipe and a non-drinking water pipe. 194

Similarly, the Yarra Riverkeepers’ submission expressed support for dual pipe
systems stating that:
Melbourne’s sewage treatment plants are/have been upgraded to produce clean output water.
The next step (currently resisted) should be to reticulate the output water and thereby lessen
demand for river water. 195

Hume Council expressed similar sentiment, informing the Committee that:
At present the recycled water pipelines from the Western Water Treatment Facility in Sunbury
collect from a large urban and semi-rural area and continually discharges significant quantities
of Class A recycled water for use as irrigation to numerous sporting fields within the township.
This flow could readily be reticulated to substitute potable water use for toilet flushing,
irrigation and laundry demands, a model which could successfully established across
Melbourne. 196

Ms Kelly O’Shanassy, Chief Executive Officer, Environment Victoria,
highlighted that the retrofit of dual pipe systems is cost prohibitive noting that:
It is difficult to retrofit Melbourne and provide a third pipe [dual pipe] across Melbourne,
because it would cost a lot more than desalination; probably three or four times more, and you
would have to dig up every street and every house, so it is really impractical for that
purpose. 197

The CSIRO’s submission to the Inquiry further reinforced the idea that it is
generally only viable to install dual pipe systems in greenfield developments
where both pipes are installed. 198 This means that that the impact of dual pipe
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systems will be gradual and long term. 199 Dr Shiroma Maheepala, Principal
Research Scientist, Land and Water Division, CSIRO, informed the Committee
of the challenges of incorporating dual pipe systems into existing residential
developments, stating that:
[dual reticulation] … is okay for new developments but it is a very big challenge for brownfield
or existing areas. The challenge is how to provide dual reticulation for brownfield sites
because it is highly dangerous and there were lots of challenges. Therefore potable water
saving from that option is gradual as Melbourne grows. 200

While not against dual pipe systems, the Urban Development Institute
advocated against the mandating of purple pipe schemes arguing that:
….mandating certain measures such as 3'd pipe [dual pipe] schemes as it will stifle innovation
where something different to what is mandated may be more appropriate to the particular
development. Any regulation needs to remain flexible (guideline rather than mandatory
control). 201

Conclusion
As previously noted, some dual pipe water is currently sourced from the ETP.
However, as the ETP business case is yet to be finalised, it is unclear what
volume of water, if any, will be available to meet future demand for recycled
water in residential developments. However, if the Committee’s recycling
targets are supported by the government (see Recommendation 5.2) the
Committee believes that there will be significant incentives and opportunities to
use recycled water in new developments. As such, the Committee believes the
installation of dual pipe systems, or equivalent water savings measures, should
be mandated for all new residential and non-residential developments.
The Committee is also cognisant that there are opportunities for the installation
of dual pipe systems in existing residential and non-residential sites located
close to treatment plants and believes that the installation of dual pipe systems
be encouraged in these areas. Accordingly the Committee recommends that:
Recommendation 5.5
The Victorian Government mandate dual pipe systems, or other water
saving measures in new residential and industrial developments.
Recommendation 5.6
The Victorian Government, where practicable, should encourage the
installation of dual pipe systems in existing residential and non-
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residential areas which are located in close proximity to wastewater
treatment plants.
Sewer mining
Due to concerns of health, reliability and the small capacity of alternative
systems, traditional approaches to wastewater management have focused on
large centralised treatment plants. 202 However, technological improvements are
overcoming these concerns with the economic, environmental and social
potential to recycle water sourced by mining local sewer networks increasing
markedly over recent years. 203
Sewer mining is the process of tapping into a sewer and extracting sewage,
which is then treated and used as recycled water. 204 The treated water is
typically used to irrigate sports fields, parks and golf courses while the solids
from the treatment process are often returned to the sewer. 205 There are
numerous treatment technologies available to treat the wastewater at sewer
mines including conventional filtration, activated carbon treatment and
membrane systems/micro-filtration processes. 206
Melbourne Water estimates that approximately 2.5 gigalitres of treated effluent
from sewer mains, or one per cent of the flows that would otherwise go to the
major treatment plants, could be used to irrigate Melbourne’s parks and
gardens. 207 The potential to source recycled water from sewer networks is
further highlighted by a City of Melbourne report which notes that 88 per cent
of the municipality’s potable water is discharged into the sewer network. 208
The advantages of sewer mining include:
•

reduces the volume of sewage that would otherwise be discharged from
wastewater treatment plants;

•

offsets demand for potable water;

•

readily adapted to a wide range of applications;

•

fit for use water can be specifically tailored-to-use requirements which
reduces unnecessary treatment;

•

delivers water to where it is needed reducing transportation costs;
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•

systems require limited space and are often relocatable. This offers
greater flexibility to respond to changing circumstances;

•

minimal storage requirements;

•

increases community awareness and knowledge of recycling and water
efficiency;

•

constant supply; and

•

resilience to climate change. 209

As expected, there are also a number of challenges associated with sewer
mining. For example, a City of Melbourne report notes that challenges
associated with sewer mining include:
•

high energy expenditure for treatment to meet end-use water quality
requirements;

•

overcoming social attitudes and health concerns;

•

limiting the risks associated with the ingestion of recycled water; and

•

managing potential increases in salt and nutrient levels from
feedwater. 210

South East Water, in their submission to the Victorian Competition and
Efficiency Commission (VCEC) Inquiry into Reform of the Metropolitan Retail
Water Sector informed the Commission that due to their size, sewer mining
plants are often inefficient and emit more greenhouses gases than traditional
water treatment facilities. 211 Yarra Valley Water also noted that the setting up
small scale sewer mining facilities may be cost prohibitive. 212 The VCEC’s initial
conclusion was that there appear to be few regulatory impediments to small
scale sewer mining in the metropolitan area, although the water sector should
aim to “develop consistent internal guidelines to facilitate this activity”. 213
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The Committee was informed that there have been a number of sewer mining
projects undertaken in Melbourne. For example, in 2003 Melbourne Water,
Parks Victoria and South East Water initiated a sewer mining trial using
recycled water to top up Albert Park Lake and irrigate parklands. 214 The system
used a combination of ultrafiltration and reverse osmosis technologies. 215 The
plant was designed as a self-contained unit which could be readily relocated. It
is reported that the system produced no significant environmental impacts and
was suited for its intended use. 216
Also in 2003, a demonstration sewer mining plant was installed at Flemington
Racecourse. The 100 kilolitres per day system was funded by a grant from the
Victorian Government's Smart Water Fund. 217 It is reported that the system
used three levels of filtration and could treat water to a Class A standard for a
price comparable to drinking water. 218 Importantly, the system was designed so
as not to entirely drain the sewer, which would lead to problems within the
sewerage system.
The City of Melbourne’s offices, commonly referred to as CH2, also have a
mining system treating sewage from a City West Water managed sewer in
Little Collins Street. 219 Unlike most systems where the water is used for
sporting fields and parks, the system at CH2 supplies 100 per cent of the
building’s non-drinking water for toilet flushing, cooling and irrigation. 220 The
system treats up to 100,000 litres of wastewater per day, and provides Class A
water. 221 In addition, surplus water is transported off-site for use in other
buildings, fountains, street cleaning and irrigation. 222 Of particular interest to the
Committee was that City West Water does not charge the City of Melbourne
for the sewage extracted or for the pollutants returned to the sewer. 223
Trials of sewer mining technologies have also been conducted at the Yarra
Valley Water Brushy Creek Sewage Treatment Plant and at the South East
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Water Cranbourne Sewage Treatment Plant. 224 The trials confirmed that the
technology was capable of producing Class A water and that the water was
“suitable for irrigating public gardens or sports fields, human food crops and for
use in industrial applications in open systems with potential for exposure to
workers”. 225
In Brisbane, the Committee undertook a site visit of a sewer mining project at
Rocks Riverside Park in Brisbane’s west. A low technology water mining option
was selected because of its small environmental footprint, and its ability to
reliably function unattended for prolonged periods of time. 226 The system
initially treats water in a three-pass septic tank equipped with cartridge filters
and then in a horizontal subsurface-flow constructed wetland of 1,700 square
metres. 227 The partly treated effluent then passes to a vertical-flow constructed
wetland for final treatment. 228 This eliminates ammonia, further reduces organic
pollution and purifies the water to Class A standard. 229 The treated water then
flows via an ultraviolet disinfection unit into a storage tank where it is
pressurised and supplied on demand for irrigation purposes. 230 Surplus water is
returned to the sewer. 231 The project has the potential to save 130 megalitres
per annum, reduce the flow of nitrogen to the Brisbane River and save 100
tonnes of CO2 emissions per annum. 232
Construction was completed in September 2004, and the scheme was
commissioned in early 2005. 233 The Committee was informed that the project
proved its commercial viability as an affordable alternative to conventional
wastewater treatment with applications for industrial and rural facilities at very
low energy demands. Importantly, due to its design Rocks Riverside Parks has
minimal treatment energy requirements and is able to withstand large
fluctuations in both feedwater quality and volume without negative affects on
output quality. 234
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Discussion
A number of stakeholders identified sewer mining as a means of augmenting
Melbourne’s water supply. The City of Melbourne informed the Committee of
the benefits and potential of sewer mining projects noting that:
Sewer mining and water recycling also offer multiple water cycle benefits such as water
conservation and minimising waste water discharge. The City supports such approaches
following the application of demand management and rainwater and stormwater harvesting
due to their higher impacts, such as high energy expenditure for treatment to meet the end
use quality requirements. Sewer mining has the benefit of minimal storage requirements and
in built up areas is more suitable than water recycling. The City of Melbourne has estimated
significant potential for such solutions in the municipality, based on calculations that
approximately 88 per cent or 22,510 ML per year of the city’s potable water is used and then
discharged to the sewer as wastewater. 235

Ms Julianne Bell, Royal Park Protection Group, informed the Committee of a
proposed sewer mining project for Princes Park which could have supplied
water for nearby parks and gardens, the University of Melbourne and the
Melbourne Zoo. Ms Bell informed the Committee that it was envisaged that the
plant would:
… produce Class A recycled water suitable for use in parkland and that it would be located
underground in Princes Park, with storage tanks in other parks. The community groups
throughout the city of Melbourne were consulted and gave the project unqualified support. The
treatment plant’s overall maximum capacity was given as 700 megalitres and it was to free up
potable water now being used to irrigate the council’s parks and gardens. Princes Park was
seen as a suitable location due to its proximity to a large sewer and its geographical central
location in the city of Melbourne. We were very disappointed that although the proposal was
placed before the National Water Commission by the then state Minister for Water, it did not
go close to getting the fifty-fifty funding. The then Minister for Water, Minister Thwaites, did not
make an adequate proposal. We think it was only a 3:1 split at the best. That was extremely
disappointing, as the proposal had the backing of the City of Melbourne and City West Water.
I know that the then Lord Mayor, John So, made approaches to Minister Thwaites, but there
was no result from the meetings. 236

The Committee also notes that the Victorian Competition and Efficiency
Commission (VCEC) recommended that the metropolitan water retailers and
Melbourne Water develop consistent internal guidelines to facilitate sewer
mining. 237 The VCEC argue that contestability can encourage competition,
efficiency and innovation and that “the most prospective area for expanding
contestability for recycled water appears to be through sewer mining”. 238
Although Melbourne water retailers expect demand for sewer mining to be low
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in the medium to short term, the Committee recognise that should the private
sector enter the market and begin to supply recycled water, consistent
guidelines and polices in relation to use of sewer systems will be needed, and
as such, supports the VCEC recommendation that metropolitan water retailers
and Melbourne Water develop consistent internal guidelines to facilitate sewer
mining. Accordingly, the Committee recommends that:
Recommendation 5.7
The metropolitan water retailers and Melbourne Water finalise guidelines
to facilitate sewer mining projects
The Victorian Government supported the VCEC recommendation noting that
Melbourne Water, DSE and the ESC would work together to develop
consistent guidelines to apply to potential sewer mining projects. 239 The
government expects these guidelines to be finalised by December 2009. 240 The
government response to the VCEC recommendation also noted that these
guidelines will be consistent with the government’s policy regarding
wastewater, and the work being undertaken to develop a third party access
regime. 241

Conclusion
The Committee recognises that sewer mining has significant benefits and in
some situations may be preferable to other water recycling options. However, it
is the Committee’s view that the ability of sewer mining projects to deliver the
large scale augmentation needed for Melbourne is currently limited and that
any augmentation will be gradual. As such, the Committee encourages the use
of sewer mining projects as a means to facilitate greater use of recycled water,
thereby offsetting demand for potable water, though recognises that there is
not a “one size fits all” approach for sewer mining and that projects will need to
be assessed on an individual basis that meet site needs. Accordingly the
Committee recommends that:
Recommendation 5.8
The Victorian Government should continue to promote the development
of sewer mining projects as a decentralised wastewater treatment option
suitable for a variety of uses and locations.

239

Ibid, p. 8.

240

Ibid p. 8.

241

Ibid, p. 8.

205

206

Chapter

6

Groundwater
Key findings

6.1

The importance of groundwater in the water cycle is now being
more widely explored as surface water supplies decline due to the
extended drought and climate change. However in Victoria, eleven
years of below average rainfall has not only reduced water levels
in dams and streams but also has reduced the water levels in
groundwater systems.

6.2

The current information relating to groundwater availability,
licensing and use in Victoria and Melbourne is difficult to obtain
and lacks consistency.

6.3

Most of the groundwater extracted in Melbourne – over seven
gigalitres in 2007-08 – is licensed for irrigation, with a small portion
licensed for dairy, commercial, industrial and other uses. Areas of
concentrated groundwater use for irrigation purposes are in
Wandin and Werribee.

6.4

The drilling of bores for domestic and stock use has increased in
Melbourne over recent years due to increased water restrictions
and a lack of surface water. The use of groundwater for stock and
domestic purposes is not metered in Melbourne and is not subject
to water restrictions.

6.5

The level of salt across most of Melbourne’s groundwater is a
major constraint on its use as well as low yields.

6.6

The infrastructure used to monitor groundwater availability, flow
and linkages to surface water systems in Victoria is ageing and an
increasing number of bores are failing and blocked.

6.7

It is widely understood that decisions concerning the availability of
groundwater need to be underpinned by a better technical
understanding of the resource.

6.8

Surface water and groundwater should be managed as a single
interconnected system.

6.9

A groundwater management strategy needs to be developed for
Victoria and Greater Melbourne as a matter of urgency.
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6.10

Aquifer storage and recovery is a well established practice in some
countries but is in its infancy in Australia. There are mixed views
on the potential of aquifer storage and recovery projects in Victoria.

Introduction
In the past, groundwater has not received the same degree of attention as surface water,
because surface water was plentiful and cheaper to access, and groundwater is unseen, often
poorly understood and relatively expensive to access. 1
Dr Ian McPhail, Commissioner for Environmental Sustainability.

Historically, major urban population centres along the east coast of Australia,
such as Melbourne and Sydney, have not utilised groundwater to supplement
water supplies due to the plentiful surface water harvested from nearby
forested catchments. In Melbourne’s case, it is now recognised by the
Victorian Government, for both economic and environmental reasons, that
water conservation and other water options need to be developed to maintain
long term water supply security. 2 Therefore, the importance of groundwater in
the water cycle is now being more widely explored as surface water supplies
decline due to the extended period of drought and climate change. 3 However,
the suitability of groundwater is determined by the quality, the quantity and
available yield of the groundwater source. 4 Ensuring the sustainable use of
groundwater is also a significant management challenge.
This chapter discusses issues relating to the fourth term of reference which
requires the Committee to examine the relative merits of using groundwater to
supplement Melbourne’s water supply. This chapter will provide an overview of
groundwater use in Victoria and Melbourne, an outline of current groundwater
licensing and monitoring arrangements; some future challenges for
groundwater management and the potential for Aquifer Storage and Recharge
(ASR) projects in Melbourne.
What is groundwater?
The term ‘groundwater’ refers to all water that lies beneath the surface of the
ground. When rain falls on land, some water evaporates, some flows into
streams and rivers and some seeps into the soil and is absorbed by plant
roots. Excess water in the soil may percolate further down until it reaches a
level known as the water table where all the pores or openings in the soil or

1
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3
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rock are saturated with water. 5 Where usable amounts of groundwater can be
pumped from a sand, soil or rock layer, the layer is called an aquifer. 6
The process of water entering aquifers is called recharge. The volume and rate
of recharge is dependent on climate, the depth to the water table and the
nature of vegetation which uses water in the soil and the type of soil and rock it
is required to pass through. 7 In Victoria, eleven years of below average rainfall
has not only reduced water levels in dams and streams but has also reduced
the water levels in groundwater systems. 8 Recharge of aquifer systems can
take many years because large volumes of unsaturated soils store water and
less water seeps below the root zone. Another factor that reduces the degree
of recharge in aquifers, particularly in urban areas, is the increased level of
sealed surfaces in cities, which reduces the infiltration of rainwater into soils. 9
The amount of water stored in aquifers depends largely on the rate of
groundwater recharge and the amount of groundwater that is naturally
discharged from the system. This varies as the porosity and permeability
characteristics of the sand, gravel and rock vary in different areas. 10
Groundwater can be accessed via bores which are drilled and the water is
pumped to the surface.
In general, groundwater systems are divided into two main types:
•

a confined aquifer contains groundwater under pressure. The upward
movement of water is capped by a layer of rock or soil that does not
easily allow water to move through it. This is called a confining layer or
aquitard. When a bore intersects the aquifer, the water level rises
above the top of the aquifer. The distance the water level rises depends
on the pressure. Where the pressure is high enough, the groundwater
rises above the surface of the ground; 11 and

•

an unconfined aquifer is open to receive water from the surface and
its water table surface fluctuates, depending on the recharge/discharge
rate. There are no overlying confining beds of low permeability to
physically isolate the groundwater system. 12

5
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10
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An unconfined aquifer may have one or more confined aquifers beneath it.
This is called a multiple aquifer system. The groundwater in these aquifers
may have different water levels and water chemistry. 13

Figure 6.1: Example of a multiple aquifer system

Source: Department of Sustainability and Environment, Groundwater Notes 1: What is
Groundwater?, Victorian Government, Melbourne, 2009.

Groundwater quality
The quality of groundwater is influenced by various contaminants which can
enter the groundwater system. These contaminants include heavy metals for
example industrial sources, nutrients such as agricultural sources and organic
materials including domestic sources. 14 However in Victoria, the quality and
consequently the usability of groundwater depends strongly on the level of
dissolved salt. 15
To measure and monitor the quality of groundwater in Victoria, the
Environmental Protection Authority (EPA) has established a Groundwater
Protection Policy for Victoria: The State Environment Protection Policy
(Groundwaters of Victoria). This policy:
•

defines the current water quality status of both committed and untapped
groundwater resources; and

13

Department of Sustainability and Environment, Groundwater Notes 1: What is Groundwater?, Victorian
Government, Melbourne, 2009.
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G. M. Mudd, et al., A Review of Urban Groundwater in Melbourne: Considerations for WSUD, Institute for
Sustainable Water Resources, Department of Civil Engineering, Monash University, Clayton, 2004, p. 430.
15
Department of Primary Industries, 'Victoria's Groundwater Resource', viewed 19 March 2009,
<http://www.dpi.vic.gov.au>.
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•

categorises groundwater condition into different beneficial use
segments, based on water quality criteria. This provides a benchmark
to which protection measures can be applied. 16

The beneficial use of groundwater as a reliable water supply depends on the
quality of the groundwater and its sustainable yield. Figure 6.2 displays the
beneficial use of groundwater with varying total dissolved solids, predominantly
salts.

Figure 6.2: Categorisation of groundwater condition into
different beneficial uses

Source: Department of Sustainability and Environment, 'Can Groundwater Provide a Secure
Water Supply in the Melbourne Region?', Victorian Government, Melbourne, p. 2.

To support this policy the Department of Sustainability and Environment has
mapped the quality or beneficial use of groundwater across the state (Figure
6.3), according to the published EPA beneficial use segments.

16

Department of Sustainability and Environment, 'Groundwater Beneficial Uses', viewed 28 April 2009,
<http://ourwater.vic.gov.au>.
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Figure 6.3: Victoria’s groundwater resources

Note: Water quality, that is salinity, is identified as milligrams per litre of Total Dissolved Solids
(mg/L TDS)
Source: Department of Sustainability and Environment, ‘State Water Report: 2005/06 a
Statement of Victorian Water Resources’, Victorian Government, Melbourne, 2007, p. 16;

Figure 6.4 below illustrates the geographical coverage of Melbourne’s
groundwater that is suitable for drinking and other purposes. As noted in
Figure 6.2, 0-1,000 mg/L TDS is acceptable for potable usage.

212

Chapter 6: Groundwater

Figure 6.4: Map of the beneficial use classes of Melbourne’s
watertable aquifers

Source: Department of Sustainability and Environment, 'Can Groundwater Provide a Secure
Water Supply in the Melbourne Region?', Victorian Government, Melbourne, p. 3.

The distribution of groundwater with more than 1001 mg/L total dissolved
solids covers a large proportion of metropolitan Melbourne. As noted in Figure
6.2, this water can be used for purposes such as irrigation, garden use, water
for livestock and also industrial use. The City of Melbourne considers
groundwater to be a significant resource for the wider catchment for irrigation,
commercial, urban and residential use and also a “natural body which
contributes to base flows in our rivers and water depths in our wetlands”. 17 The
submission also notes, however, that groundwater supplies in the City of

17

City of Melbourne, Submission, no. 83, 2 September 2008, p. 4.
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Melbourne, in most areas, are very saline and are not currently recommended
for use. 18
Groundwater management

Groundwater management units
Groundwater extraction, allocation and use information is managed in Victoria
by the Department of Sustainability and Environment at three levels known as
Groundwater Management Units (GMUs). These are:
•

Groundwater Management Areas (GMAs);

•

Water Supply Protection Areas (WSPAs); and

•

Unincorporated Areas (UAs).

Groundwater Management Areas (GMA) consist of a single aquifer or group of
interrelated aquifers and are geographical areas from which water is
extracted. 19 GMAs are areas where groundwater development has already
occurred or has the potential to occur. Areas classified as GMAs are monitored
under DSE’s State Observation Bore Network. 20
Water Supply Protection Areas (WSPAs) (in relation to groundwater they are
known as Groundwater Supply Protection Areas) are declared under the Water
Act 1989 to protect groundwater or surface water resources in specific
locations and are considered to be in need of strict management. Some
WSPAs have management plans. 21
Unincorporated areas (UAs) are areas in which groundwater development is
limited by information about availability of the resource. In some areas there is
poor water quality and/or yields. In others, there is a substantial but
unquantified groundwater resource of varying yield and quality. 22
While Victoria continues to experience the impacts of sustained drought and
climate change, previously untapped groundwater resources of lower quality
and yield are more actively being sought. Groundwater is used to both
supplement surface water supply and as an alternative source of supply. With
this increased demand, if part of an unincorporated area is identified as being
at risk of over-extraction, a groundwater management area will be declared
and a tailored management program applied to ensure that the amount of
groundwater extraction remains sustainable. 23 There are 67 groundwater
18

Ibid, p. 4.
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2055, Victorian Government, Melbourne, 2006, p. 31.
20
Department of Sustainability and Environment, 'Types of Groundwater Management Units', viewed 7 April
2009, <http://www.ourwater.vic.gov.au>.
21
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management units in Victoria, of which 24 are water supply protection areas,
40 are groundwater management areas and three are unincorporated areas. 24
The GMAs and WSPAs located throughout Victoria are illustrated in Figure
6.5.

Figure 6.5: Groundwater management units and water supply
protection areas in Victoria

Source: Department of Sustainability and Environment, ‘Groundwater Areas’, viewed 7 April
2009, <http://www.ourwater.vic.gov.au >.

Permissible Consumptive Volumes are limits on access to groundwater
resources that are imposed to prevent the resource being over extracted or
causing adverse impacts such as: loss of water supply, reductions in base
flows in rivers and streams and changes to water quality. At present
Permissible Consumptive Volumes (PCVs) are being determined for all GMAs
to stabilise groundwater use. In October 2006 the Minister for Water confirmed
PCVs for 26 GMAs in the Central Region. 25

24

Department of Sustainability and Environment, Victorian Water Accounts 2006-2007, Victorian
Government, Melbourne, 2008, p. 40.
25
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As defined by the DSE:
A key groundwater management provision under the Water Act (1989) is the setting of a cap
on extraction. The Minister for Water may make an Order declaring the total volume of water
that may be taken from the area or water system specified in the Order. This is known as the
Permissible Consumptive Volume (PCV). Once the allocation limit set by the PCV is reached,
no additional extraction from that source may be authorised. In areas fully committed, new
commercial and irrigation ventures may only obtain a licence entitlement through a transfer of
a licence entitlement from a person holding an existing groundwater licence. 26

The Melbourne area has seven GMUs which consist of four GMAs and three
WSPAs (Figure 6.6). These are:

26

•

Cut Paw Paw (GMA);

•

Deutgam (WSPA);

•

Frankston (GMA);

•

Koo-Wee-Rup (WSPA);

•

Moorabbin (GMA);

•

Nepean (GMA); and

•

Wandin Yallock (WSPA). 27

Department of Sustainability and Environment, Groundwater Notes 3: Groundwater Management in
Victoria, Victorian Government, 2009.
27
M. Potter, Manager, Groundwater Monitoring and Reporting, Groundwater and Licensing Branch,
Department of Sustainability and Environment, personal communication, 20 March 2009.
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Figure 6.6: Groundwater management units in Greater
Melbourne

Source: M. Potter, Manager, Groundwater Monitoring and Reporting, Groundwater and Licensing
Branch, Department of Sustainability and Environment, personal communication, 8 April 2009.

Groundwater monitoring
The Department of Sustainability and Environment’s (DSE) Groundwater and
Licensing Branch (GLiB) is the lead organisation responsible for monitoring
groundwater. 28 The Victorian Government’s Our Water Our Future’s website
states that:
Groundwater monitoring is important as it enables sustainable use and long term planning in
relation to groundwater and it is critical to monitor to prevent over-extraction and to ensure
reserves do not become stressed or drop below sustainable levels. 29

The GLiB manages the State Observation Bore Network (SOBN) which
consists of approximately 2500 strategically placed bores throughout the state
that are used to monitor groundwater availability, flow and linkages to surface
water systems throughout Victoria. 30 These bores are located at over 1900

28

Department of Sustainability and Environment, 'State Observation Bore Network', viewed 22 April 2009,
<http://www.ourwater.vic.gov.au>.
29

Department of Sustainability and Environment, 'Groundwater Monitoring', viewed 22 April 2009,
<http://www.ourwater.vic.gov.au>.
30
Department of Sustainability and Environment, 'State Observation Bore Network', viewed 22 April 2009,
<http://www.ourwater.vic.gov.au>.
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sites across Victoria. 31 The depth of these bores varies from two metres to
2000 metres, with the majority between 50 metres and 200 metres. DSE’s
Monthly Water Report, provides a state wide overview of the availability and
use of water resources throughout Victoria. It includes a quarterly groundwater
report based on the monitoring of a selection of SOBN locations. 32
In 2004 it was reported that the infrastructure of the SOBN was ageing and an
increasing number of bores were failing and blocked, that there was an
inadequate distribution of bores and that there were data errors and
information gaps. 33 An Our Water Our Future policy initiative - the SOBN
Refurbishment Project - was developed to establish a strategic network of
observation bores to provide a “baseline understanding to the extent and
availability of Victoria’s groundwater resources and to enable long term
management of the resource”. 34 The project includes the installation of new
bores in priority areas, decommissioning bores that have failed and pose a
risk, and/or are in excess of the state’s needs to manage the resource and the
refurbishment or replacement of priority bores. 35
The SOBN Refurbishment Project is an ongoing program of works. Key steps
undertaken so far include:
•

completion of an audit of all of the existing state observation bores;

•

completion of groundwater monitoring review reports for 23
Groundwater Management Units that have no, or very few, observation
bores;

•

completion of a review of the current and future monitoring needs to
support water management;

•

establishment of agreements with rural water corporations for the
delivery of works; and

•

contracting the decommissioning of bores that have been identified as
having failed throughout Victoria. 36

Groundwater licensing
Groundwater, like surface water, is allocated under the Water Act 1989. 37 The
Groundwater and Licensing Branch (GLiB) is also responsible for the oversight

31

M. Potter, Manager, Groundwater Monitoring and Reporting, Groundwater and Licensing Branch,
Department of Sustainability and Environment personal communication, 27 March 2009.
32
Department of Sustainability and Environment, 'State Observation Bore Network', viewed 22 April 2009,
<http://www.ourwater.vic.gov.au>.
33

M. Potter, Manager, Groundwater Monitoring and Reporting, Groundwater and Licensing Branch,
Department of Sustainability and Environment personal communication, 27 March 2009.
34
Ibid.
35

Ibid.

36

Ibid.

37

Department of Sustainability and Environment, 'Accessing Groundwater', viewed 22 April 2009,
<http://www.ourwater.vic.gov.au/environment/groundwater/access>.
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of all groundwater licensing in Victoria. Individual licences for groundwater use
are issued by rural water corporations. 38
If private landholders want to construct a bore deeper than three metres to
access groundwater, landholders need to apply to the relevant rural water
corporation for a Bore Construction Licence. 39 Licences are issued with
conditions to ensure that the bore is constructed to protect the groundwater
resource; information from the bores is available for future reference; and that
the bore is positioned to minimise extraction interference with other users or
the environment. This licensing process must also be followed in relation to
altering or decommissioning a bore. 40
All groundwater users who intend to use water for purposes other than
domestic and or stock use must apply for a Groundwater Extraction License.
These licenses are linked to extraction specifications such as annual volume
and rate of extraction and are issued to ensure the rights of licence holders;
that water is shared amongst users; and that environmental requirements are
protected. 41
The use of groundwater in Australian cities
Due to an increasing population and a marked decrease in annual rainfall,
Perth and Adelaide have become increasingly reliant on groundwater use.
Western Australia uses almost twice as much groundwater as surface water –
1,138 gigalitres of groundwater compared to 658 gigalitres of surface water.42
Perth’s groundwater supply makes up around 60 per cent of the city’s overall
water consumption. 43 The schemes delivering this groundwater include
community bores and individual garden bores which draw their water from
shallow (50-100 metres deep) groundwater aquifers. 44 The garden bores
depend on rainfall to recharge groundwater and hence are susceptible to
changing rainfall patterns. However, not all households in metropolitan Perth
are able to extract water via garden bores as a number of factors can
jeopardise the sustainable withdrawal of groundwater. These factors include:
•

poor bore yields;

•

risk of seawater intrusion into superficial aquifers; and

•

an increase of bore density leading to falling aquifer storage.

38

Ibid.

39

Ibid.

40

Ibid.

41

Ibid.

42

R. J. S. Beeton, et al, Australia State of the Environment 2006: Independent report to the Australian
Government Minister for the Environment and Heritage, Department of Environment and Heritage,
Canberra, 2006. p. 61.
43
The Allen Consulting Group, Saying Goodbye to Permanent Water Restrictions in Australia's Cities: Key
Priorities for Achieving Water Security, 2007, p. 14.
44
Water Corporation, 'Water Forever: Garden Bores', 2009, viewed 19 May 2009,
<http://www.thinking50.com.au>.
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Western Australian industry and agriculture also use groundwater. The current
volume of licensed groundwater extracted in Perth is 750 GL a year (domestic
and stock bore licenses are not incorporated in this figure). 45
In South Australia groundwater also contributes significantly to the state’s
overall water supply, although the state uses proportionally less than Western
Australia - 419 gigalitres of groundwater a year compared to 746 gigalitres of
surface water a year. 46 In Adelaide groundwater is used for a range of
purposes including manufacturing/industrial applications and for watering and
irrigation of recreational areas. 47 The South Australian Government recently
applied a moratorium on new domestic bores, after a long period of virtually
unrestricted groundwater development in the metropolitan area. 48 The
temporary moratorium is designed to ease current groundwater resource
pressures.
Groundwater use in Victoria
Groundwater in Victoria is mostly used in the agricultural sector for irrigation,
however, approximately 60 towns use groundwater and it is the primary source
of water for 36 towns. 49 The use of groundwater per sector in Victoria is
illustrated by Figure 6.7.

Figure 6.7: Groundwater use in Victoria - percentage by sector
9%
7%
5%

Rural Stock and Domestic
Commercial and Industrial
Urban
Irrigation

79%

Source: M. Potter, Manager, Groundwater Monitoring and Reporting, Groundwater and
Licensing Branch, Department of Sustainability and Environment, personal communication, 8
April 2009.

45

G. M. Mudd, et al, A Review of Urban Groundwater in Melbourne: Considerations for WSUD, Institute for
Sustainable Water Resources, Department of Civil Engineering, Monash University, Clayton, 2004, p. 430.
46
R. J. S. Beeton, et al, Australia State of the Environment 2006: Independent report to the Australian
Government Minister for the Environment and Heritage, Department of Environment and Heritage,
Canberra, 2006. p. 61.
47
Government of South Australia, 'Adelaide and Mt Lofty Ranges: Groundwater', 2008, viewed 29 May
2008, <http://www.amlrnrm.sa.gov.au/NaturalAssets/CatchmentsWater/Groundwater.aspx>.
48
49

D. Parker, 'The water beneath our feet', The Weekend Australian, March 7-8 2009.

M. Potter, Manager, Groundwater Monitoring and Reporting, Groundwater and Licensing Branch,
Department of Sustainability and Environment personal communication, 27 March 2009.
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As noted earlier, groundwater quality is variable throughout Victoria and is
determined largely by the salinity level. 50 Almost half of the total volume of
groundwater licensed in Victoria, or about 480 GL, is considered to be fresh
while 35 per cent is marginal in quality, 13 per cent is brackish and 3 per cent
is saline. 51
Due to the cost involved in the assessment and measurement of the resource,
the actual volume of water in Victorian aquifers is unknown. Data published in
the Australian Natural Resources Atlas in 2001 indicated that total sustainable
extraction levels may be around 3,660 gigalitres per year. Current licensed
entitlements total 1,007 gigalitres. 52 As illustrated in Figure 6.8, groundwater
use is increasing with consumption volumes rising by 44 per cent between
2005-06 and 2006-07. This increase is a reflection on the declining availability
of surface water. 53 Similarly, the number of groundwater licences on issue
increased by 35 per cent over the same period (Figure 6.9).

Figure 6.8: Rising trend in groundwater consumption

Source: M. Potter, Manager, Groundwater Monitoring and Reporting, Groundwater and
Licensing Branch, Department of Sustainability and Environment, personal communication, 8
April 2009.

50

Department of Sustainability and Environment, Victorian Water Accounts 2006-2007, Victorian
Government, Melbourne, 2008, p. 17.
51
Department of Sustainability and Environment, 'Groundwater Beneficial Uses', viewed 28 April 2009,
<http://ourwater.vic.gov.au>.
52

M. Potter, Manager, Groundwater Monitoring and Reporting, Groundwater and Licensing Branch,
Department of Sustainability and Environment personal communication, 27 March 2009.
53
Ibid.
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Figure 6.9: Groundwater licenses on-issue in Victoria

Source: M. Potter, Manager, Groundwater Monitoring and Reporting, Groundwater and
Licensing Branch, Department of Sustainability and Environment, personal communication, 8
April 2009.

Groundwater use in Melbourne
Metropolitan Melbourne has a number of principal aquifers, each with distinct
hydrogeological properties (see Figures 6.10 and 6.11). 54 The groundwater
available in these aquifers is directly linked to the geological rock type of the
aquifer and its thickness. The typical rock formations around Melbourne range
from combinations of sand and silt stone, to older and younger volcanic
basalts. These different geological units have varying water storage capacities.
Aquifer thicknesses in the metropolitan area ranges from less than one metre
to several hundred metres. 55 The accessibility of aquifers is another factor that
needs to be considered when planning for sustainable groundwater supply
options. The cost of constructing exploration facilities increases with the depth,
as aquifer depths can vary considerably. 56

54

M. Dudding, et al, Developing Aquifer Storage and Recovery (ASR) Opportunities in Melbourne: Report
on Broad Scale Map of ASR Potential for Melbourne Victorian Smart Water Fund, Melbourne, 2006, pp. 7-8.
55
G. M. Mudd, et al, A Review of Urban Groundwater in Melbourne: Considerations for WSUD, Institute for
Sustainable Water Resources, Department of Civil Engineering, Monash University, Clayton, 2004, p. 432.
56

Department of Sustainability and Environment, Can Groundwater Provide a Secure Water Supply in the
Melbourne Region?, Accessed 14 May 2009, <http://www.land.vic.gov.au> .
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Figure 6.10: Summary of aquifer characteristics for unconfined
aquifers
Hydrogeological
Province

Aquifer Age Geological
Group
name

Western

Quaternary

Werribee Delta

Quaternary

South Eastern

Middle
Tertiary
Upper
Tertiary
Quaternary

Mornington West

Lower
Tertiary
Middle
Tertiary
Upper
Tertiary
Quaternary

Mornington East

Nepean

Lower
Tertiary
Middle
Tertiary
Upper
Tertiary
Upper
Tertiary
Quaternary

Newer
Volcanics
Werribee
Delta
Fyansford
Formation
Brighton
Group
Minor dune
deposits
Werribee Fm

50-500

Water
level (m
BGL)
UK (0.05- 5-50
0.1)
0.05-0.25 3-10

B

25-50

0.1

B

Depth (m)

Saturated
Thickness
(m)
0 (Outcropping) 10-100

Hydraulic
Transmissivity
conductivity (m2/d)
(m/d)
1-6
1-100

0 (Outcropping) 5-40

1-15

0-101

0.4

50-851

Specific
Yield

0-30

Beneficial
Use
Category3
C

A2, B
0 (Outcropping) 5-10

UK

UK(<50)

0.05-0.25 2-10

10-30

UK

UK(<50)

UK
(∼0.05)

Older
0-20
Volcanics
Fyansford Fm 0-20

10-20

UK
(∼5-30)
5-30

10-15

5-30

Brighton
Group
Minor
Alluvium
Childers Fm

10-15

UK (∼20) A2, B

0-20

10-15

A1, A2, B,
C
B

0 (Outcropping) 5-10
20-30

0-20

12

20-502

0.05

UK
(∼5-30)
10-20

B
B

A2, B, C
B

Older
10-30
Volcanics
Sherwood Fm 0-20

10-50

B

0-20

B

Baxter Fm

0-20

5-30

A2, B

Wannaeue
Fm

100-150

50-100

UK

UK (<200)

UK
(∼0.05)

UK
(∼0.0510)
0.5-10

UK (A2?)

Bridgewater
0 (Outcropping) 100-150
5-30
500-3000
0.2
A2
Fm
Bellarine
Upper
Moorabool
0 (Outcropping) 15-30
UK
UK (<50)
UK
UK
B, C
Tertiary
Viaduct Fm
(∼0.05)
(∼5-10)
North Eastern
Paleozoic
Various
0 (Outcropping) Not
1-0.01
<100
0.1-0.01 1-20
A1, A2, B,
bedrock
granites,
applicable
C
siltstones and
sandstones
1. The Fyansford Fm and Brighton Gp in this area are considered to behave as a combined aquifer system and hance are described as having the same
characteristics.
2. The aquifers of the Western Port basin are considered to be in good hydraulic connection and hence are treated as a single aquifer system. Data source
from the groundwater model developed for the Koo Wee Rup/Dalmore/Lang Lang Groundwater supply protection area (SKM, 2001) and Carillio-Rivera
(1975).
3. Beneficial use categories A1 and A2 represent potable standard water. The other categories “B” and “C” are non-potable (refer to Table 1).
4. UK=”Unknown”. Estimated values shown in brackets.

Source: M. S. Dudding, R. Evans, P. C. Dillon and R. Molloy, Developing Aquifer Storage and
Recovery (ASR) Opportunities in Melbourne: Report on Broad Scale Map of ASR Potential for
Melbourne Victorian Smart Water Fund, Melbourne, 2006, p. 7.
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Figure 6.11: Summary of aquifer characteristics for confined
aquifers
Hydrogeological
Province

Aquifer Age Geological
Group
name

Western
and Lower
Werribee Delta
Tertiary
Middle
Tertiary
South Eastern
Lower
Tertiary
Nepean

Lower
Tertiary

Western Port

Lower
Tertiary

Werribee
Formation
Batesford
Limestone
Werribee
Formation
Older
Volcanics
Werribee Fm
Older
Volcanics
Childers Fm
Older
Volcanics
Yallock Fm

20-150

Saturated
Thickness
(m)
50-150

Hydraulic
Transmissivity
conductivity (m2/d)
(m/d)
3-15
150-2000

Storage
coefficient
5x10-4

Water
level (m
BGL)
0-20

0 10-200

25-75

2-15

50-1000

40-90

10-40

5

50-200

UK (∼5- B
20)
5-20
B

40-90

5-45

UK (0.5-1)

25-450

UK
(∼5x10-4)
UK
(∼5x10-4)
2x10-3

5-20

B

300-900

50-150

UK

UK(<2000)

5-10

C

350-1000

50-100

UK (∼0.5-1)

UK(<100)

20-70
10-100

1-21

50-10001

UK
(∼5-10)
1-5

C

50-200
30-170

UK
(∼1x10-5)
UK
(∼1x10-5)
1x10-3

Depth (m)

Beneficial
Use
Category2
B, C

A2, B
A2, B

Middle
50-150
0-75
A2, B
Tertiary
Upper
Baxter Fam
10-80
0-75
A2, B, C
Tertiary
1. The aquifers of the Western Port basin are considered to be in good hydraulic connection and hence are treated as a single aquifer system. Data source
from the groundwater model developed for the Koo Wee Rup/Dalmore/Lang Lang Groundwater supply protection area (SKM, 2001) and Carillio-Rivera
(1975).
2. Beneficial use categories A1 and A2 represent potable standard water. The other categories “B” and “C” are non-potable (refer to Table 1).
3. UK=”Unknown”. Estimated values shown in brackets.

Source: M. S. Dudding, R. Evans, P. C. Dillon and R. Molloy, Developing Aquifer Storage and
Recovery (ASR) Opportunities in Melbourne: Report on Broad Scale Map of ASR Potential for
Melbourne Victorian Smart Water Fund, Melbourne, 2006, p. 8.

The Committee found that current information relating to groundwater
availability, licensing and use in Victoria and Melbourne is difficult to obtain and
lacks consistency. The Victorian Government submission to the Inquiry states
that:
Within the Port Phillip basin, usable groundwater resources are relatively small. There are
many areas where the groundwater is saline and/or aquifers are low yielding. The
groundwater is unsuitable for drinking water. 57

Furthermore Mr Peter Harris, Secretary of DSE in evidence to the Inquiry on 8
September 2008 stated that:
Groundwater gets quite a bit of attention. It is relevant to Melbourne only in a sense of the fact
that there are aquifers, but they are primarily limited in their utilisation around Melbourne, both
because of salinity impacts and because of relatively low yield. I think current utilisation for
bore extraction licences around Melbourne is a total volume of 17 000 megalitres — 17

57
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gigalitres — but only three and a half of that is actually being used because of low yields. The
aquifers, as I said, already have a problem with low yield and a ban on extraction where you
get heavy salinity level impacts. 58

These figures exclude the Koo-Wee-Rup and Wandin Yallock water
management units. However the CSIRO in their submission to the Inquiry
stated that:
… up to 33 Gigalitres (GL) of groundwater is currently licensed for use in the greater
metropolitan area, primarily for watering market gardens and golf courses. 59

Yet according to another Department of Sustainability and Environment
source, up to 31.2 gigalitres 60 of groundwater is currently licensed for use in the
Melbourne water supply area. 61 Figure 6.12 outlines the Permissible
Consumptive Volume (PCV), the licensed amount and the amount of water
delivered for each GMU between 2004-05 and 2007-08.

Figure 6.12: Licensed and delivered groundwater by
groundwater management unit
Groundwater
Management
Unit
Deutgam
WSPA
Koo-Wee-Rup
WSPA
Wandin
Yallock WSPA
Cut Paw Paw
GMA
Frankston
GMA
Moorabbin
GMA
Nepean
GMA
Total

PCV
(ML/yr)

Allocation limit
as at 30 June
2008

Entitlements
(ML)

2004/05

2005/06

2006/07

2007/08

5,100

5,100

5,090

-

-

1,092.5

53.3

12,915

12,915

12,794

3,282.2

3,458.0

2,191.8

1,823.8

2,924

2,924

2,924

298.7

593.7

791.5

562.6

3,650

3,650

710

-

-

-

242.7

3,200

3,200

1,077

-

-

319.3

238.9

2,700

2,700

2,647

-

-

1,987.4

1,171.3

6,013

6,013

6,012

-

-

3,645.4

3,284.5

36,502

36,502

31,254

3,580.9

4,051.7

10.027.9

7377.1

Total Metered Irrigation Water Delivered

58

P. Harris, Secretary, Department of Sustainability and Environment, Transcript of evidence, Melbourne, 8
September 2008, p. 5.
59
CSIRO, Submission, no. 34, 29 August 2008, p. 12.
60

This figure does not include domestic and stock use in Melbourne except in some cases where licenses
are for multiple uses (Personal Communication, Mr Matthew Potter, Manager, Groundwater Monitoring and
Reporting, Department of Sustainability and Environment 16 April 2009). Estimated licensed domestic and
stock use (assuming two megalitres per bore) was approximately 10 gigalitres in 2004-05 according to DSE
data (Personal Communication, Mr Matthew Potter, Manager, Groundwater Monitoring and Reporting,
Department of Sustainability and Environment 15 April 2009). However there were an estimated 6000 bore
construction licenses on issue in Melbourne in 2007 (Department of Sustainability and Environment,
Victorian Water Accounts, Victorian Government, 2008). Actual groundwater consumption for domestic and
stock use is unknown.
61
M. Potter, Manager, Groundwater Monitoring and Reporting, Groundwater and Licensing Branch,
Department of Sustainability and Environment personal communication, 8 April 2009.
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Source: M. Potter, Manager, Groundwater Monitoring and Reporting, Groundwater and
Licensing Branch, Department of Sustainability and Environment, personal communication, 8
April 2009.

The majority of the groundwater is licensed for irrigation, with a small portion
licensed for dairy, commercial, industrial and other in situ uses. 62 According to
the Victorian Government submission, areas of concentrated groundwater use
for irrigation purposes are in Wandin and Werribee. The amount of
groundwater extracted in Wandin between 2004-05 and 2007-08 has ranged
between 298.7 megalitres/year and 791.5 megalitres/year. 63
One of the largest aquifers in the Melbourne metropolitan area is called the
Werribee Formation. This aquifer is a confined aquifer and extends over the
Western and Werribee Delta, South Eastern and Nepean hydrogeological
provinces (see Figure 6.13). 64 However, the water in this aquifer is saline and
little is known about the source of the groundwater and the volumes of water
that could be sustainably extracted without affecting surface water flows or
triggering ground subsidence. Nevertheless the Victorian Government’s
submission to the Inquiry advised that the Werribee Formation aquifer was
investigated in 2007 as a possible alternative source for Melbourne’s water
supply. It was determined that the water in this aquifer was poor in quality, that
yield was considered to be low (less than 10 gigalitres per year) and the
source was rainwater dependent which meant that it was vulnerable to climate
change. 65

62

Ibid.

63

Ibid.

64

M. Dudding, et al, Developing Aquifer Storage and Recovery (ASR) Opportunities in Melbourne: Report
on Broad Scale Map of ASR Potential for Melbourne Victorian Smart Water Fund, Melbourne, 2006, p. 8.
65
Victorian Government, Submission, no. 54, 29 August 2008, p. 24.
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Figure 6.13 Hydrogeological cross section of Melbourne
illustrating the Werribee Formation

Source: M. S. Dudding, R. Evans, P. C. Dillon and R. Molloy, Developing Aquifer Storage and
Recovery (ASR) Opportunities in Melbourne: Report on Broad Scale Map of ASR Potential for
Melbourne Victorian Smart Water Fund, Melbourne, 2006, p. 24.

One of the powers vested in the Minister for Water is the capacity to qualify
rights to water in order to maintain necessary water supplies to towns and rural
communities. 66 According to the Victorian Water Accounts, “the Minister may
declare a temporary qualification of rights where a water shortage exists in an
area or water system. A water shortage exists where the quality of water
available is or will shortly be inadequate to meet the needs of water users”. 67
The only qualification of rights recorded on groundwater use in 2006-07 was
for the Deutgam WSPA in the Werribee basin. 68 In this area groundwater levels
are the lowest on record as a result of reduced groundwater recharge in recent

66

These powers are specified in section 33AAA of the Water Act 1989.

67

Department of Sustainability and Environment, Victorian Water Accounts 2006-2007, Victorian
Government, Melbourne, 2008, p. 24.
68
Ibid.
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years and the intrusion of saline water is a potential risk in this coastal
aquifer. 69 This area is managed by Southern Rural Water. Rights were qualified
to 25 per cent of licensed entitlement until 8 June 2007 when, at this time, the
Minister for Water qualified rights to zero per cent. 70
The drilling of bores for domestic and stock use has increased in Melbourne
over recent years due to increased water restrictions and a lack of surface
water. The use of groundwater for stock and domestic purposes is not metered
in Melbourne and is not subject to water restrictions. The Department of
Sustainability and Environment advised the Committee that estimated
domestic and stock groundwater use (assuming 2 megalitres per bore) was
approximately 10 gigalitres in Melbourne based on 2005-06 State Water
Report data (Figure 6.14). 71

Figure 6.14: Estimated stock and domestic use 2005-06
Groundwater
Management Unit
Cut Paw Paw GMA
Deutgam WSPA
Frankston GMA
Koo-Wee-Rup WSPA
Moorabbin GMA
Nepean GMA
Wandin Yallock WSPA
Total

Number of Stock and
Domestic Bores
2
257
199
2500
238
1766
163

Estimated domestic and stock use
(assuming 2ML per bore)
4
514
398
5000
476
3532
326

5125

10250

Source: M. Potter, Manager, Groundwater Monitoring and Reporting, Groundwater and
Licensing Branch, Department of Sustainability and Environment, personal communication, 8
April 2009.

69
70

Victorian Government, Submission, no. 54, 29 August 2008, p. 24.

Department of Sustainability and Environment, Victorian Water Accounts 2006-2007, Victorian
Government, Melbourne, 2008, p. 24.
71
M. Potter, Manager, Groundwater Monitoring and Reporting, Groundwater and Licensing Branch,
Department of Sustainability and Environment, personal communication, 15 April 2009.
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The number of bore construction licenses on–issue in Melbourne increased to
6000 in 2007 (Figure 6.15). 72 According to the Victorian Government
submission to the Inquiry, there is a concentration of domestic bores in the
urban areas of the Nepean Peninsula, Moorabbin and Werribee. 73

Figure 6.15: Bore construction licenses on-issue in Melbourne

Source: M. Potter, Manager, Groundwater Monitoring and Reporting, Groundwater and
Licensing Branch, Department of Sustainability and Environment, personal communication, 8
April 2009.

There has also been increasing concern about the rate of bore construction
licenses being issued in Melbourne for domestic and stock purposes, as
reported in the Herald Sun:
Record number of bores have been drilled in recent months, with Toorak and Portsea among
the hotspots and more than 900 applications for new bores have been submitted since
October, a huge rise from the yearly average of 12. 74

At the time of the article (February 2007), the then Water Minister approved
bore water use in Melbourne, noting that it could ease the pressure on
decreasing drinking reserves. Minister Thwaites said that "Those people who
can afford to access bore water in these areas can do so," and "In general we
welcome use of alternative sources to take pressure off Melbourne's drinking
supplies.” 75
The Committee is concerned about the large increase in bore construction
licenses issued in Melbourne. The Committee believes that until there is
substantially more data available on Melbourne’s groundwater resources
including information on: the current condition of groundwater resources, the
impact of the prolonged drought and climate change on groundwater, current
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and sustainable extraction rates and the long term impact of current licenses
on groundwater levels; no further licenses should be issued. Accordingly the
Committee recommends that:
Recommendation 6.1:
A moratorium should be placed on the issue of all new bore construction
and groundwater extraction licenses in aquifers covered by Greater
Melbourne.
Groundwater management challenges
The groundwater management challenges discussed in this section are
interrelated.

Technical understanding of groundwater resources
It is widely understood that decisions concerning the availability of groundwater
need to be underpinned by a better technical understanding of the resource. 76
According to a group of groundwater experts, more information is needed on
recharge and discharge rates, groundwater dependent ecosystems,
groundwater salinisation, climatic influences and connectivity with surface
water. 77
This observation is consistent with the difficulties the Committee experienced
in accessing current baseline information on the amount of groundwater in
Greater Melbourne aquifers, the amount of groundwater licensed for extraction
and amount of groundwater extracted. For example, as noted earlier, the
volume of groundwater in Victoria aquifers is unknown due to the costs
involved in the assessment and measurement of the resource. 78 The volume of
groundwater consumed for domestic and stock use in Melbourne is also
unknown because it is not monitored. It is important to note that the issue of
gaps in information is not unique to Victoria. A recent article in the Australian
stated that “There is agreement among experts that Australia has very large
groundwater resources, although there is little consensus on precise figures”. 79
A number of Inquiry stakeholders emphasised the need for more information to
better manage groundwater resources. For example the City of Ballarat
recommended that a full inventory of groundwater be conducted and that it is
concerned with the unregulated use of groundwater. 80 The Victoria Farmers
Federation stated:
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We believe there are some real problems with the management of groundwater. We do not
have a full handle on it. It is a very difficult system to manage. You cannot see it. A better
focus on managing our groundwater supplies may provide some opportunities as well and a
better understanding of how those aquifer recharge systems work. 81

At the time of writing, Sinclair Knight Merz in conjunction with the Smart Water
Fund and the Department of Sustainability and Environment are developing
the Melbourne Groundwater Directory. The directory will contain detailed
groundwater information to better inform resource managers, policy makers,
industry and the community. 82 According to the preamble of the forthcoming
Melbourne Groundwater Directory:
Promoting the sustainable use of water in the urban environment is a key objective of the
Victorian white paper – Our Water our Future. Within greater Melbourne groundwater is an
underutilised and poorly understood resource that has the potential to play a key role in
meeting Melbourne’s growing water supply requirements. The Melbourne Groundwater
Directory provides essential information about the condition of groundwater across Melbourne
and to help in understanding the factors that may interact with it. 83

The final products of the directory will include: hydrological maps for the
Greater Melbourne region, a database supporting the hydrological map and
atlas, a community reference brochure, a technical report including a summary
of the sources and quality of data, mapping methods and key geographical and
hydrological findings. According to the Department of Sustainability and
Environment this material consists of two main components. The Groundwater
Map, which is a community guide to the Melbourne groundwater resource is
due for release in mid May 2009. The Groundwater Atlas, which is a more
technical document is due for completion at the end of June 2009. 84 This
material will be available on the DSE Office of Water website upon
completion. 85
The Committee welcomes the compilation of this information. However it is
unclear at this stage whether the directory will address all the current gaps in
information and how this directory will impact on current and future
groundwater extraction and management in greater Melbourne.

Sustainable levels of extraction
Problems caused by increased groundwater extraction can have local and
regional implications. A high density of bores in a local area may cause the
yield levels of surrounding bores to drop. Another issue of local concern relates
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to groundwater that is used for irrigation purposes that then drains back into
shallow water table systems. The local water table then becomes
contaminated or increases in salinity each time the groundwater gets pumped
up, reused and filtered down to the groundwater. 86
From a regional perspective the over extraction of groundwater, or the
imbalance of total groundwater withdrawal and recharge, can result in lower
regional water levels. This in turn can lead to water intrusions from nearby
rivers, lakes or the sea, into the groundwater system, changing the
groundwater composition (nutrient and/or salinity level). Furthermore, if water
is extracted from aquifers beyond a sustainable volume some rock formations
tend to compact and cause the soil layers above to collapse, with potential
destructive consequences for soil and manmade structures. 87 In addition,
groundwater characteristics such as the quality of water, the flux of discharge
and the level of groundwater pressure play a vital role in the health of
dependent ecosystems.
According to the Victorian Water Accounts 2006-2007, water levels in some
heavily used aquifers fell throughout 2006-07. This has been attributed to
diminished recharge along with continuing demand. The water accounts
concluded that due to the below average rainfall for the eleventh successive
year, as per the decline in surface water resources, water levels in aquifers are
falling with nine aquifers now exhibiting a long term trend of declining water
levels and requiring regular monitoring. 88
Evidence to the Committee highlighted the need for more information on the
sustainable extraction of groundwater. West Wimmera Shire Council, the
Urban Development Institute of Australia and Frankston City Council made
reference in their submissions to the need for a greater understanding of
groundwater resources and evaluation of the environmental impacts of using
groundwater. 89 The Hume City Council stated that: ‘Groundwater should not be
considered as an alternative to potable water supplies … Victoria’s aquifers
are greatly depleted resulting in reduced stream flow and a substantially
lowered water table’. 90
On the issue of sustainable extraction, the Commissioner for Environmental
Sustainability has noted that “Groundwater will continue to be a localised
source of water in the Melbourne region – but surficial aquifers will also be
affected by reduced recharge, and aquifers must be managed to prevent over
extraction”. 91 Furthermore:

86

Department of Sustainability and Environment, Groundwater Notes 3: Groundwater Management in
Victoria, Victorian Government, 2009. p. 2.

87

Ibid. p. 2.

88

Department of Sustainability and Environment, Victorian Water Accounts 2006-2007, Victorian
Government, Melbourne, 2008, pp. 18-22.
89
West Wimmera Shire Council, Submission, no. 14, 15 August 2008, p. 2; Urban Development Institute of
Australia, Submission, no. 25, 22 August 2008, p. 2; Frankston City Council, Submission, no. 44, 28 August
2008, p. 2.
90
Hume City Council, Submission, no. 80, 2 September 2008, p. 3.
91

I McPhail Commissioner for Environmental Sustainability, Submission, no. 105, 15 November 2008, p.
18.

232

Chapter 6: Groundwater

At a national level, implementation of groundwater policy has been slow and incomplete.
Australia still has no agreed method for assessing the sustainable use of groundwater, almost
a decade after it became COAG policy. Significant work is required to improve the regulation
of groundwater use at the national level. Whilst in Victoria surface water and groundwater are
managed under similar though not yet integrated regimes, better scientific understanding of
environmental requirements, as well as greater rigour of licensing and metering are still
required for groundwater use to become as well regulated as surface water use. 92

Surface water and groundwater interaction
Surface water and groundwater are considered to be connected when there is
a saturated zone that links a surface water source bed to groundwater in the
adjacent aquifer system. However, there remains significant scientific debate 93
about the nature of the connections between surface and groundwater as they
can vary at different sites depending on a number of factors. These include:
the type of soil materials, the hydrogeological characteristics of the aquifer and
the fact that aquifers do not necessarily align with surface water catchments
and may flow across several river basins.
Some groundwater may not have any interaction with surface waters for
thousands of years (e.g. in the Mallee), whereas other groundwater is
functionally part of the river running immediately above it. 94 The upper Ovens
Basin, for example, is well known for the strong connection between surface
water and groundwater. 95 A joint management plan is being developed for
surface and groundwater resources in the upper Ovens Valley. This plan
includes frequent data collections to ensure that the resource is being
adequately managed and permissible extraction volumes for both surface and
groundwater are sustainable. 96
Some stakeholders, including the Commissioner for Environmental
Sustainability, Acheron Valley Watch, North Central Catchment Management
Authority and Colac Otway Shire Council emphasised the need to manage
water resources as an integrated system. Similarly Dr Ian McPhail the
Commissioner for Environmental Sustainability recommended that the:
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The practice of managing surface and groundwater as a single inter-connected system needs
to be implemented over Victoria. The scientific rigour of groundwater management and
implementation of Council of Australian Government Policy commitments should be improved
as part of achieving this objective. 97

Acheron Valley Watch Inc. recommended in their submission to the Inquiry
that:
The Victoria Government establishes an integrated management system of groundwater and
surface water relying on an integrated water accounting system on a catchment and subcatchment basis. This integrated management system of ground and surface water form the
base for groundwater management plans, policies and strategies with which any future
groundwater allocation would have to comply with. 98

The Committee was interested to note an article in The Age on Saturday 14
March 2009 that highlighted the need for more public education on the water
cycle to increase community understanding of the relationship between
groundwater, surface water and seawater. 99 The article argues that while many
people regard sinking bores as a way to manage their water needs and avoid
the impact of water restrictions that it: “…does not take long to sink a bore and
remove a significant amount of water, but it often takes hundreds, and
sometimes thousands of years for the water to get there in the first instance”. 100

Discussion
The Committee understands that the Allen Consulting Group is in the process
of finalising a strategic review of groundwater management and regulation in
Victoria for DSE. The review will cover:
•

improving the strategic framework for the assessment, management
and regulation of Victoria’s groundwater resource;

•

the quality and level of information to effectively support assessment
and evaluation of the groundwater resource;

•

the mechanisms for the access, and management of access, to the
groundwater resource; and

•

appropriate institutional arrangements including regulation, licensing,
pricing, implementation of regulation including compliance and
reporting. 101
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It is unclear whether this report will be publicly released when it has been
finalised and whether or not it will lead to the development of a groundwater
strategy. 102
Given the issues raised in evidence to the Inquiry and findings of the 2008
State of the Environment report, the Committee is concerned that groundwater,
a resource under increasing pressure, is being managed in the absence of
scientific baseline information. The Committee also has concerns regarding the
sustainable extraction of groundwater in Greater Melbourne and the
management of groundwater as part of an interconnected water system.
Therefore the Committee believes that as a matter of urgency, a groundwater
management strategy should be developed for Victoria and Greater
Melbourne. The strategy could address gaps in baseline information,
infrastructure issues (for example the ageing groundwater monitoring
infrastructure); the adequacy of licensing and metering arrangements,
sustainable extraction issues, groundwater and surface water interactions, and
the protection and management of groundwater dependent ecosystems.
Accordingly, the Committee recommends that:
Recommendation 6.2
A groundwater management strategy, which builds on the actions stated
in the Central Region Sustainable Water Strategy relating to groundwater,
should be developed for Victoria and Greater Melbourne as a matter of
urgency.
Aquifer storage and recovery
Aquifer Storage and Recovery (ASR) has become an important water supply
option, particularly in cities with dwindling water supplies and large
groundwater storage capacities. ASR is a well established practice in some
countries, but is in its infancy in Australia. 103 The process is based on the
concept of collecting or harvesting surplus water. Recycled water, stormwater
or river water can be used to recharge aquifers which in turn are used as
temporary storage for later recovery and reuse.
After the collection of surface water the ASR process commonly involves the
treatment of the collected water which is followed by its injection into the
aquifer via injection wells (see Figure 6.16 below). Apart from functioning as
storages, aquifers may also provide water treatment functions, although these
functions are dependent on the mineralogical composition and biochemical
processes of the aquifer. 104 Compared to retarding basins which are placed on
the surface, underground water storages have the advantage of not competing
for surface space and experiencing evapotranspiration.
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Figure 6.16: Conceptual ASR system adapted from CSIRO
Land and Water

Source: Environment Protection Authority (South Australia),’Code of Practice for Aquifer Storage
and Recovery’, Government of South Australia, Adelaide, 2004, p. 4.

Throughout Australia, ASR processes are utilised in South Australia, Western
Australia and the Northern Territory. In Victoria, ASR opportunities have
recently been identified with pilot studies established in Melbourne. In
particular a study commissioned by the Victorian Smart Water Fund,
conducted by Sinclair Knight Merz and CSIRO, 105 suggests that up to a third
(3,522 km2) of the study area (10,565 km2 – greater metropolitan Melbourne) is
suitable for high or medium injection rates via ASR projects. Of the total
storage capacity of Melbourne’s aquifers (2,800 gigalitres) approximately 105
gigalitres are considered viable for use. 106
As previously stated, most of Melbourne’s groundwater is brackish. According
to Dudding et al. brackish aquifers make very suitable storages for ASR. 107 This
is because brackish water has a higher density than the treated injected water.
Injected water is likely to float above the more saline water which makes it
easier and cheaper to recover.
However, views on the potential for ASR in Melbourne are mixed. Mr Peter
Harris, Secretary of DSE described Melbourne’s potential to conduct ASR as
limited:
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We could also use aquifers as potential storage around Melbourne in some places, and that
would be potentially storage of stormwater, but they have the same limitations I have just
mentioned. Low yield means relatively low capability of storage but also means salinity
impacts, so if you have a saline aquifer, putting recycled water in there is not necessarily
going to help you take that water back out in the future. 108

Similarly, according to a paper by Mudd et al on a ‘Review of Urban
Groundwater in Melbourne: Consideration for WSUD’ while there are sites
across Melbourne which are potentially suitable for ASR, there are many
technical issues which need to be carefully considered prior to this occurring,
such as the potential for clogging bores, aquifer permeability interactions and
the setting of groundwater quality standards. 109
From a stormwater harvesting point of view, ASR is based on the notion that
during high flow or high rainfall, stormwater can be injected into an aquifer and
withdrawn during times of high water demand. 110 From a water recycling point
of view, recycled water can be used as an additional water supply and stored
in aquifers for later extraction. In general, water provided via stormwater
harvesting or recycling requires a certain water quality before it can be injected
into aquifers.
The Parafield Stormwater Harvesting Facility in South Australia is a well
established water harvesting and treatment scheme that collects stormwater
and processes it via natural treatment processes such as wetlands, before the
treated water is injected into the aquifer.
In Western Australia, the Gnangara Mound Groundwater Replenishment
Scheme in Perth will operate on the basis of injecting high quality recycled
water into the Leederville Aquifer. This process will supplement (when fully
operational in 2015) the groundwater in the aquifer and allow an increase in
groundwater extractions to support the drinking water supply. 111
Looking more broadly, the ASR scheme in the Dan region of Israel is a well
known example of a large scale ASR operation with 95 gigalitres/year of
effluent recycled. Secondary standard effluent is injected into a coastal aquifer
for treatment and storage. This water is recovered and pumped to agricultural
areas for irrigation. 112
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Case Study - Rossdale Golf Club
The CSIRO and Sinclair Knight Merz with support from the Smart Water Fund
began testing at an aquifer demonstration site beneath the Rossdale Golf Club
in 2006. The work is part of a research project designed to develop Aquifer
Storage and Recovery systems within Victoria. The Committee inspected the
project as part of its investigations.
The Rossdale Golf Club is located in the south eastern suburb of Aspendale.
The club has invested in the construction of a dam to store water diverted from
the Edithvale drain during high rainfall and the ASR project aims to channel
overflow from the dam into an underground aquifer for storage until it is needed
in the drier months. Before water can be stored in the aquifer, the project team
assess the quality of the dam water and geology of the aquifer for potential
reaction with mineral deposits and contaminants entering the stormwater
system. Tests are also conducted to establish at which rate water can be
pumped into the aquifer. 113
The aquifer demonstration site is an example of a project that has the potential
to alter the way Victorian industries manage their water supplies. When fully
operational, the aquifer will enable Rossdale Golf Club to harness and store
recycled stormwater, significantly increasing the club’s water storage capacity
and ensure the long term viability of the club during periods of water
shortages. 114
The project has begun operations but has experienced a number of delays and
problems, notably, algal growth in the pores of the aquifer due to the level of
nutrients in the injected water. This problem has since been addressed by the
addition of a carbon filtration unit and the CSIRO is continuing to run tests. The
initial recovery rate from the aquifer was also low at around 50 per cent. The
aquifer has a total capacity of around eight to ten megalitres but also has a
comparatively slow flow rate, requiring approximately six months to fill or empty.
This flow rate is apparently too slow for a number of local businesses that had
previously expressed interest in using water from the site. By comparison, the
ASR scheme at Mernda Villages, north of Melbourne, has a flow rate which is
around five times higher. 115
Mr Craig Simmons from the Centre for Groundwater Studies at Flinders
University claims that while there is the:
… possibility that aquifers could be used to store excess surface water through managed
aquifer recharge schemes, including aquifer storage and recovery, a technology in which
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Australia is a world leader, but the first step is to properly understand what we have and how
to manage it most effectively. If not, we are likely to end up repeating some of the mistakes
that have been made with surface water. 116

Accordingly the Committee recommends that:
Recommendation 6.3
The Victorian Government initiate further targeted investigations of
suitable sites for aquifer storage and recovery, and if possible, establish
further demonstration and trial projects.
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Chapter

7

Desalination
Key findings

7.1

There is a limited role for small locally based desalination plants in
Melbourne due to problems associated with the quality of the
source water, the disposal of brine effluent in Port Phillip Bay and
Western Port Bay and other constraints.

7.2

Large desalination plants are currently supplementing, or will
supplement in the near future, the water supplies of major cities
around Australia including Perth, Sydney, Adelaide and the Gold
Coast.

7.3

Views are divided within the community on the proposed
Wonthaggi desalination plant.

7.4

Desalination plants can be built in a modular fashion to enable the
volume of water produced to be varied, depending on the
availability of water from other supplies. Many large scale
desalination plants are constructed to accommodate future
expansions in plant capacity.

7.5

Melbourne requires a large augmentation to its water supply in the
immediate future. A large desalination plant will form an important
component of a more diversified portfolio of water sources for
Melbourne.

7.6

The water supplied by the proposed large scale desalination plant
in Wonthaggi should not displace water savings through demand
management or the development of other water sources - including
stormwater and water recycling - in Melbourne.

7.7

Groundwater desalination is not regarded as a viable major supply
of water for Melbourne.

Introduction
In terms of policy structure and planning, there have been a lot of planning documents in the
last few years, some more successful than others, but the long term is we are now running
with a very large scale augmentation program as a result of needing to provide very significant
levels of additional water resource to Melbourne to secure our long term future … We are
certainly not ruling out the sorts of measures that are listed in your terms of reference … All
those measures are still available and are supported, but in terms of a quantum augmentation
of what we need to manage Melbourne’s water future, the desalination plant and the
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augmentation from the north and the potential use of major recycling water resources in the
long haul – those three central elements of the Victorian water plan announced last year – are
what we are primarily relying on. 1
Mr Peter Harris, Secretary, Department of Sustainability and Environment

According to the advice received by the Committee from the Department of
Sustainability and Environment, desalinated water is to form a significant
component of Melbourne’s future water supply. This chapter discusses issues
related to the fifth term of reference, which requires the Committee to examine
the merits of supplementing Melbourne’s water supply with small locally based
desalination plants.
There are two main water sources that are commonly used for desalination –
seawater and saline groundwater – both of which are considered in this
chapter. Wastewater treatment plants may provide a third source of water for
desalination, however, such treatment occurs in addition to a number of other
processes involved in producing recycled water. Accordingly, the application of
desalination to treated wastewater is discussed in chapter five.
The terms of reference do not define the capacity of a “small” desalination
plant. However the Committee considers that there are essentially two
aspects of the concept that need to be discussed. First, there is the generally
accepted definition of a “small” desalination plant as one which has a capacity
in the range of 110 to 180 megalitres per year. It is also possible to define a
desalination plant as ‘small’ relative to the 150 gigalitres per year plant that is
planned to supply Melbourne. According to this approach, a plant of even 50
gigalitres may be regarded as small, despite being a relatively large plant by
world standards. In this chapter, the Committee therefore considers both types
of ‘small’ desalination plants.
A significant proportion of the submissions received by the Committee were
critical of the government’s decision to construct the Wonthaggi desalination
plant. With a planned capacity of 150 gigalitres per year (expandable to 200
gigalitres), the Wonthaggi plant will be one of the largest desalination plants in
the world. The Committee is mindful that the decision to construct the
Wonthaggi plant has been made and that, at the time of writing, the project had
reached the bidding stage. The Committee is also mindful that the terms of
reference for the Inquiry do not call for a consideration of the merits or
otherwise of large scale desalination. However, the Committee also believes
that the merits of small locally based desalination also need to be considered
in the context of the planned large scale desalination plant at Wonthaggi.
Accordingly, while this chapter does not give a detailed consideration of the
costs and benefits of the planned Wonthaggi desalination plant, some
discussion of the plant is included for the purposes of comparison.
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Background
In recent years, there has been an increase in the adoption of seawater
desalination around the world and, to a lesser extent, of groundwater
desalination. In many of these areas, seawater desalination is now regarded
as a relatively secure and reliable water source which is subject to neither
rainfall variability nor the predicted effects of climate change. There has been a
rapid increase in the construction of desalination plants with more than 15,000
plants now operating around the world. 2
Seawater and brackish water desalination plants supply water for municipal,
industrial, agricultural, power and military applications, among others. 3 Most of
the desalinated water is used for domestic supply with less than 10 per cent
used in agriculture. 4 According to the United Nations Food and Agriculture
Organization, the costs of desalinated water are still too high for the full use of
desalinated water in irrigated agriculture, with the exception of intensive
horticulture for high-value cash crops, such as vegetables and flowers, mainly
in greenhouses, grown in coastal areas, where safe disposal is easier than in
inland areas. 5
There are three production capacities of desalination plants, as follows:
•

Large scale desalination plants with capacities measured in gigalitres
per year. The desalination plant that is planned for Wonthaggi and
which has a planned capacity of 150 gigalitres per year, will be one of
the largest desalination plants in the world. Large scale plants of this
type are seen as providing a centralised, secure and primary water
supply source;

•

Small scale plants with typical capacities of less than 110 to 180
megalitres per year and which are generally used as emergency
generators or back-up systems within a diverse water supply network; 6
and

•

Domestic scale desalination units with a production capacity of
around 100 litres per day. Domestic scale units are particularly suited to
individual households or end-users.

Desalination technologies
Desalination involves removing dissolved minerals (e.g. salts) from saline
water sources such as seawater, brackish water or treated wastewater.
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Desalination processes can be grouped broadly according to their employed
techniques. These techniques include water filtration via membranes, physical
changes to the phase of water (evaporative processes), and chemical
techniques. 7 Chemical techniques are not suitable for treating seawater or
brackish water, but mainly for producing high quality water for industrial
purposes. This chapter does not discuss these techniques any further.
The two most widespread and commercially accepted desalination techniques
are the membrane filtration and evaporative techniques. The membrane
filtration technique uses either the methods of reverse osmosis or
electrodialysis. According to the company URS 8 both processes - reverse
osmosis and electrodialysis - use membranes in order to selectively separate
minerals (i.e. salts) and water. However, reverse osmosis uses pressure for
the separation, pressing the water through a semi-permeable membrane while
the salt remains (see Figure 7.1 below). In contrast, electrodialysis is a voltage
driven process and uses the electrical potential of the saline solution to
selectively move salts through the membrane, leaving the water behind. 9

Figure 7.1: Desalination technology - reverse osmosis

Source: Department of Sustainability and Environment, Our Water Our Future: The Next Stage
of the Government's Water Plan, Victorian Government, Melbourne, 2007, p. 7.

The advantages of using reverse osmosis processes are based on the
relatively quick and cost effective construction of the compact plant and its
simple operation. This system has low energy consumption in comparison to
electrodialysis and is capable of removing contaminates other than salt from
the feedwater. As shown in Figure 7.1, a pre-treatment step is required before
the reverse osmosis process commences. This step is necessary to provide

7

URS, Summary Report: Introduction to Desalination Technologies in Australia, Department of Agriculture,
Fisheries and Forestry - Australia, 2002, p. 5.
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high quality water and reduce membrane fouling. The most common pretreatment steps include coagulation, filtration or microfiltration. The reverse
osmosis process is able to deal with a wide range of feedwater flow rates. The
disadvantages of the membrane filtration process include the low life
expectancy of reverse osmosis membranes (two to five years), which are very
costly, and the materials used in this process need to be of high quality and
are typically expensive.
The electrodialysis technique is characterised by the power it consumes to
treat brackish water. The consumption of power is, according to URS, 10 directly
proportional to the salinity of the feedwater. That is, the higher the salinity level
of the feedwater the higher the cost of operating the treatment process. Hence
electrodialysis is usually employed only for brackish water with a salinity of up
to 12,000 mg per litre total dissolved solids. 11
Compared to the membrane filtration process, the evaporative process is
based on distillation. Distillation mimics the natural water cycle which means
that saline water is heated to produce water vapour that condenses to almost
pure water. The main evaporative techniques in use are known as (multistage)
flash-type distillation, multi-effect distillation and vapour compression
distillation. 12 The most commonly used distillation technique is the multistage
flash technique which is widely used in larger scale seawater desalination
operations. However, the other two techniques are expected to become more
prevalent as the technology becomes more reliable and economically viable.
Figure 7.2 provides a short summary of the advantages and disadvantages of
the two main desalination techniques.

10

Ibid, p. 9.

11

Ibid, p. 9.

12

Ibid, p. 9.
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Figure 7.2: Comparison of membrane and distillation
processes
Membrane processes
Advantage

•
•
•
•
•

Disadvantage

•

•

•
•

Plants normally have lower
energy requirements
The capital cost of membrane
plants is lower than distillation
plants
Plants have a high
space/production capacity
ratio
Plants generally have higher
recovery ratios than distillation
plants
Plants operate at ambient
temperature. This minimises
the scaling and corrosion
potential, which increases with
higher temperatures

•

Processes do not destroy
biological substances unlike
distillation processes.
Therefore they must be
removed in either pretreatment or post-treatment, if
the water is to be used for
potable water or process
water
Membranes that are of the
polyamide type cannot be
used if there is chlorine in the
water. The chlorine must be
chemically removed
Membrane plants need to be
cleaned more regularly than
distillation plants
Membrane plants need more
rigid monitoring than
distillation plants

•

•
•
•

•
•
•
•

Evaporative or
distillation processes
Distillation plants produce
higher quality product water
than membrane plants
Plants do not need to be
cleaned as often as
membrane plants
Plants do not need to be
monitored as strictly as
membrane plants
Plants only require a minimal
amount of operating staff

Plants are more vulnerable to
corrosion than membrane
plants. This is controlled by
the selection of materials
Plants require more room for
a given capacity than
membrane plants
Plant have a higher capital
cost than membrane plants
Plants consume more energy
than membrane plants
The temperature of the
produced water is higher for
distillation plants, than for
membrane plants. This
means that the product water
needs to be cooled to be
used as potable water

Source: Cardno Consulting, Capricorn Coast Water Supply: Sources Study, Livingstone Shire
Council, Yeppoon, 2005, p. 42.

Alternative desalination techniques have been developed mainly via variations
of the two main processes. The variations in technology are generally
developed to address constraints such as available energy sources, location
requirements, quality requirements of the produced water and level of
feedwater salinity. However, there are also new techniques under development
such as dual nanofiltration, membrane distillation and solar approaches that
are currently being investigated and tested. 13

13
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Small locally based desalination or treatment plants can also be used for
purifying saline groundwater or effluent via a water recycling approach. In a
report compiled by Skatssoon 14 Professor Greg Leslie, member of the
UNESCO Centre for Membrane Science and Technology at the University of
New South Wales, notes that with the technology of reverse osmosis it is
cheaper and more environmental friendly to recycle sewage than seawater.
The primary reasons for this are:
•

the salt level is lower, and thus the desalination costs are lower; and

•

the waste water, if not recycled, poses an environmental threat. 15

Large and small locally based desalination plants in Australian
cities
As part of the Committee’s investigations into desalination technologies,
Members visited Perth’s desalination plant located in Kwinana, and the Gold
Coast’s desalination plant at Tugun (see Figure 7.3). The Committee also
visited the site for Adelaide’s proposed desalination plant at Port Stanvac.
These plants are discussed below.

Figure 7.3: Gold Coast desalination plant

Source: Photo taken by the Environment and Natural Resources Committee, 20 October 2008.

14

J. Skatssoon, 'Desalination: Taking the Plunge', viewed 20/7/2008,
<http://www.abc.net.au/science/news/stories/s1416663.htm>.
15
Associate Professor Tim Fletcher, Director – Institute for Sustainable Water Resources, Department of
Civil Engineering, Monash University, personal communication, 18 May 2009.
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The large scale desalination plant, in Kwinana – 25 kilometres south of Perth –
has an initial capacity of 51 gigalitres of fresh water with a designed expansion
to 91 gigalitres per year. This capacity makes the desalination plant the largest
of its kind in the southern hemisphere and the biggest in the world to be offset
by renewable energy, Emu Downs Wind Farm. The plant’s desalination
technology is based on the reverse osmosis process. After its expansion, the
plant will become the largest single contributor to the area’s integrated water
supply scheme. The plant will initially supply over 17 per cent of Perth’s water
needs. 16
In Sydney’s south, the Kurnell desalination plant is under construction. This
large scale plant is based on reverse osmosis technology and will be powered
by wind energy offsets. The plant’s proposed production capacity is expected
to reach up to 91 gigalitres of fresh water a year and is likely to be fully
operational in the summer of 2009-10. The fresh water produced will be fed
into Sydney’s water distribution system which supplies up to one and a half
million residents south of Sydney Harbour with water. 17
In Queensland, the Gold Coast Desalination Project, originally initiated by Gold
Coast City Council and now owned by Sure Smart Water (whose sole
shareholder is the Queensland Government), is the first large scale water
desalination plant on Australia’s eastern seaboard. The plant is located at
Tugun on a six hectare former landfill site, adjacent to the Gold Coast Airport
and in close proximity to a residential area. The desalination plant is based on
the reverse osmosis technology which, when fully operational, will supply 45
gigalitres a year of drinking water to south east Queensland. The facility will be
a key element in the State Government’s new $9 billion South East
Queensland Water Grid, Gold Coast City Council’s Water Futures Strategy and
the State Government’s South East Queensland Regional Drought Strategy
Contingency Supply Plan. 18
In South Australia, a new desalination plant at Port Stanvac is planned and
expected to be completed by 2014. This new desalination plant will be based
on reverse osmosis technology and is expected to produce 50 gigalitres of
fresh water a year. A $304 million interconnector pipeline will connect
reservoirs in the north and south of Adelaide, providing greater flexibility in
managing Adelaide’s water distribution system. 19
The Wonthaggi desalination plant in Victoria will use reverse osmosis
technology and have a production capacity of up to 150 gigalitres of fresh
water a year, when it is completed by the end of 2011. However, if needed, the
plant is designed to be upgraded to 200 gigalitres a year. The Wonthaggi site
has access to ocean water from Bass Strait and the brine is expected to
disperse quickly in the circulating waters. The power necessary to operate the

16

Water Technology, 'Perth Seawater Desalination Plant, Seawater Reverse Osmosis (SWRO), Kwinana,
Australia', viewed 20 July 2008, <http://www.water-technology.net/projects/perth/>.
17
Sydney Water, 'Sydney's Desalination Project', viewed 24 July 2008,
<http://www.sydneywater.com.au/MajorProjects/desalination/projectoverview.cfm>.
18

Desalinfo, 'The Gold Coast Desalination Project', viewed 27 July 2008,
<http://www.desalinfo.com.au/The_Project.asp>.
19
M. Rann, Premier, 'Desalination Plant for Adelaide', Media Release, 5 December 2007.
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desalination plant is estimated at 90 megawatts per year which will be drawn
from the Victorian energy grid. However the greenhouse emissions produced
to power the plant will be offset through the purchase of renewable energy. 20
The Committee notes that there is a major difference between the planned
Wonthaggi plant and the interstate projects. The plants at Kwinana, Tugun and
Port Stanvac are/will all be located in populated or industrial areas. This has
placed an additional layer of complexity on the planning and/or operation of
these plants. For example, noise and limited space are concerns that plant
owners and operators must manage.
In general, large Australian reverse osmosis desalination plants draw their
feedwater from open ocean sources. These sources provide more consistent
feedwater quality, which means less salinity fluctuations, suspended estuarine
solids, nutrients and organics, and less turbidity content entering the system. 21
As a consequence the pre-treatment process for such desalination plants can
be simpler and less cost intensive than plants located in an estuarine or bay
environment, such as the Kwinana plant. Brine discharge can create
environmental problems in poorly flushed estuarine and bay environments.
These problems can be minimised with the siting of desalination plants on
open ocean coastlines.
Across Australia, small scale desalination operations have been used on
islands and by the navy for years. For example on Rottnest Island, off the cost
of Western Australia, a small scale reverse osmosis desalination plant supplies
the island’s population with fresh water. Around 70 per cent of the island’s
fresh water needs are met via membrane technology which produces 180
megalitres per year. The energy that powers this desalination plant (100
kilowatt) is supplied by a wind powered generator that also supplies the island
with energy. 22
Another example of a small scale desalination plant is situated on Kangaroo
Island, South Australia. The Penneshaw desalination plant supports the small
town of Penneshaw with its water needs. This desalination plant is based on
reverse osmosis technology and has a production capacity of 108 megalitres
of fresh water a year. According to South Australia Water23 the plant produces
30 litres of fresh water from the input of every 100 litres of saltwater and uses
common reverse osmosis pre-treatment processes such as screening and
ultraviolet disinfection before the seawater enters the multi-media filters that
feed the water into the reverse osmosis membrane. 24

20

Department of Sustainability and Environment, Our Water Our Future: The Next Stage of the
Government's Water Plan, Victorian Government, Melbourne, 2007, p. 6.
21
GHD, Seawater Desalination Feasibility Study, Melbourne Water Corporation, Melbourne, 2007, p. 15.
22

SDS Consulting, 'Desalination of Sea Water: a New Life Line or an Expensive Pipedream?', viewed 28
July 2008, <http://www.sustainable-development.net>.
23

SA Water, 'Desalination',
<http://www.sawater.com.au/SAWater/Education/OurWaterSystems/Desalination.htm>.
24
Ibid.
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Large and small desalination plants overseas
Prominent global examples of large desalination plants come from Saudi
Arabia, Abu Dhabi, Spain and Israel. These countries have, due to their mostly
arid climate, a history of using desalination technology to increase their local
water supply. The Committee visited a number of overseas desalination plants
in Spain, the United States of America and Singapore as part of its
investigation.

Arabian Gulf
It is estimated that countries around the Arabian Gulf receive 60 per cent of
their water from desalination. The overall capacity of these plants is more than
50 per cent of the world’s total desalination capacity. Many of the seawater
distillation plants are coupled with power generators. 25 For instance, the
government of Saudi Arabia owns the world’s largest desalination enterprise
with 30 plants producing more than 1,000 gigalitres of fresh water a year.
These outputs cover 50 per cent of the country’s water needs and 20 per cent
of its power needs. 26

Israel
Another user of large scale desalination technology is Israel. Ashkelon, the
country’s largest seawater reverse osmosis plant, has a capacity of 116
gigalitres a year. In addition to producing fresh water this plant produces its
own power by running a gas turbine power station which makes the plant
highly efficient.

Spain
Spain is the largest user of desalination technology in Europe and the fourthlargest user of the technology in the world, with more than 700 desalination
plants producing approximately 585 gigalitres of desalinated water per year. 27
Of these, 70 per cent are seawater desalination plants with the remaining 30
per cent drawing upon brackish water. 28 Spanish companies also comprise the
largest proportion of the international market for the design, engineering,
construction and operation of desalination plants, having developed expertise
in both large scale and small scale desalination over the past 40 years. 29
The vast majority of Spain’s desalination plants are relatively small, with a
capacity of less than nine gigalitres per year. However, Spain also has
approximately 50 desalination plants with a capacity of more than nine
gigalitres per year. 30 At the time of writing, around two to three per cent of the

25

P. Dickie, Making Water - Desalination: Option or Distraction for a Thirsty World?, WWF Global
Freshwater Programme, Switzerland, 2007, p. 27.
26
Ibid, p. 27.
27

C. Graber, 'Desalination in Spain', MIT, p. 1.

28

Institute of National Statistics of Spain, Statistics and Indicators of Water, 2008, p. 3.

29

C. Graber, 'Desalination in Spain', MIT, p. 1.

30

Presentation to the Environment and Natural Resources Committee by Mr Jorge J. Malfeito Sánchez,
Research and Development Director, Acciona Agua, Barcelona, 24 November 2008.
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country’s total drinking water supplies were sourced from desalination plants
but regional variations in the proportion of drinking water provided by
desalination are likely to become increasingly significant in the future. For
example, following the completion of current works in Catalonia, desalination is
projected to supply around 27 per cent of drinking water in that region. 31
Figure 7.4 shows the growth of desalination as a water source in Spain since
the 1980s for urban use; agricultural use; industrial use; and in total.

Figure 7.4: Increasing use of desalinated water in Spain

Source:
C.
Graber,
'Desalination
in
Spain',
viewed
18
February
<http://www.technologyreview.com/microsites/spain/water/docs/Spain_desalination.pdf>.

2009,

Note that 200,000 cubic metres of water per day equates to 73 gigalitres per
year and that 1.4 million cubic metres per day equates to 511 gigalitres per
year.
Of particular interest to the Committee during its meetings and site inspections
in Spain was the question of the relative energy efficiency of large and small
scale desalination plants and the extent to which renewable energy sources
can be used to power such plants. While in Barcelona, the Committee visited
the Research and Development facilities of Acciona Agua which, among other
things, conducts testing of prototype reverse osmosis membranes produced by
manufacturers throughout the world. The Committee was advised on the
significant improvements that have been made in the energy efficiency of
desalination plants in recent years. For example, over the last twenty years,
energy recovery advances and improved membranes have brought about a

31

Ibid.
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decline in the average energy usage of desalination plants from 8 to 3.5 kWH
per kilolitre; a further decline from 3.5 to 2.9 kWH per kilolitre is considered
possible over the next five to eight years. 32
The following figure 7.5 shows the declining cost of seawater desalination in
Spain since the 1980s due to the introduction of specific technological
improvements. The vertical axis shows the cost of desalination in US dollars
per kilolitre (from $0 up to $2.50). The horizontal axis shows both the year and
the relevant technology at that time. The graph also refers to the following
technological stages:

32

•

Thermal desalination – as noted previously, the original desalination
plants relied on highly energy intensive thermal technology;

•

RO – reverse osmosis;

•

RO+ERD – the application of energy recovery devices (ERD) to reverse
osmosis plants, which initially involved the introduction of more efficient
turbines;

•

RO+Pelton – the Pelton Wheel is an energy recovery device which was
first developed in 1850 and which in typical modern operating
conditions can achieve efficiencies of around 60 per cent; and

•

RO+Pressure Exchange – the pressure exchanger is a ceramic
positive displacement pump, developed in the late 1990s, which has the
potential to recover energy from brine wastewater with an efficiency of
more than 95 per cent. It is the most recent of the technological energy
recovery advances to become widespread. 33

Presentation to the Environment and Natural Resources Committee by Mr Jorge J. Malfeito Sánchez,
Research and Development Director, Acciona Agua, Barcelona, 24 November 2008; Mr Ernesto Maximino
Pérez Hernández, Business Development Manager, Acciona Agua, personal communication,18 February
2009.
33
Mr Ernesto Maximino Pérez Hernández, Business Development Manager, Acciona Agua, personal
communication, 17 February 2009.
See also: G. G. Pique, Water World, Pressure exchange technology makes seawater desalination
affordable, Water and Wastewater International, June 2003, pp 1-4.

252

Chapter 7: Desalination

Figure 7.5: Declining cost of seawater desalination in Spain
with technology improvements

Source: Acciona Agua, Using Desalination as a Sustainable Solution – Spanish Experience,
2008, p. 18.

The increasing size of desalination plants is the other major factor that has
contributed to the significant decline in the cost of the technology. 34 The
Committee was informed that the size of the high pressure pumps used in the
reverse osmosis process is a crucial factor in the degree of energy recovery
possible for a given plant. In general, larger pumps are more energy efficient,
both mechanically and hydraulically, and therefore require a comparatively
smaller motor. Accordingly, the larger pumps used on larger desalination
plants achieve comparatively greater energy efficiencies than those used on
smaller desalination plants. 35
The Committee also notes that it would require more than 830 small scale
desalination plants - that is plants with a capacity in the range of 110 to 180
megalitres per year – to deliver a similar volume of water as the planned 150
gigalitre Wonthaggi plant. It is doubtful that such an option would produce
superior outcomes in terms of maintenance and administration costs, to one
large scale desalination plants for Melbourne.
As Figure 7.5 above shows, the decline in the cost of desalination has recently
stabilised as further efficiency improvements, due to capital and operating
expenditure, have been offset by increases in the price of materials and
energy. 36 The Committee was also informed that while desalination continues
to be subsidised in Spain, as in many other countries, the capacity of the

34

Acciona Agua, Using Desalination as a Sustainable Solution – Spanish Experience, 2008, p. 18.

35

Mr Ernesto Maximino Pérez Hernández, Business Development Manager, Acciona Agua, personal
communication, 23 February 2009. For example, the estimated energy consumption of a “small”
desalination plant with a capacity of around 146 ML per year would be approximately 4.2 to 4.3 KwH/m3,
compared to the 3.5 KwH/m3 typically consumed by larger plants. Mr Ernesto Maximino Pérez Hernández,
Business Development Manager, Acciona Agua, personal communication,17 February 2009
36
Acciona Energia, Note on Electricity Supply to Warranties of Origin from Renewable Sources, 2008, p. 3.
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technology to compete on the basis of price with other water supply options is
impaired by the fact that the price paid for water seldom reflects its actual
cost. 37
Over the past three decades, the Spanish desalination industry has undergone
sustained growth due to national price control schemes. 38 As a consequence
the price of desalinated water has been kept ‘not excessively far’ from the
average price of water paid by households all over Spain. 39 According to the
United States Water Science and Technology Board, the development of most
desalination facilities entails public subsidies of some sort. 40 These are usually
found in research and development efforts and occasionally in construction
and operation. Examples of regional United States (US) agencies promoting
large scale desalination projects include Tampa Bay Water (Florida) and the
Metropolitan Water District of Southern California. 41 Additionally, US state and
federal agencies such as the Texas Water Development Board and the US
Department of Energy have offered grants and financial incentives in support
of desalination. A 2004 World Bank investigation found that in Jordan,
desalinated water for irrigation is charged at only some 10 per cent of the cost
of delivery. 42
Many large scale desalination plants are constructed so as to readily
accommodate future expansions in plant capacity. This is the case for a
number of the desalination plants which have been constructed in Spain’s
Segura River Basin, shown in Figure 7.6 below. There are currently 80
desalination plants in operation or under construction, in the basin with a
potential capacity of approximately 35 gigalitres per year. 43
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Acciona Agua, Using Desalination as a Sustainable Solution – Spanish Experience, 2008, p. 19.
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von Medeazza, G M, undated, Desalination as a sustainable alternative to inter-basin transfers?, Institut
de Ciencia I Tecnologia Ambientals, Universitat Autonoma de Barcelona, p. 6.
39
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Committee on Advancing Desalination Technology, Desalination: a national perspective, The National
Academies Press, 2008, p. 174.
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Szytel, J, Supply from the sea – exploring ocean desalination, Water and Wastes Digest, volume 46 (1).
2006.
42
DHV Water BV and BRL Ingénierie for the World Bank, 2004, Seawater and Brackish Water Desalination
in the Middle East, North Africa and Central Asia: A Review of Key issues and Experience in Six Countries –
Final Report, World Bank, Washington, p. 70.
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Ministerio de medio ambiente y medio rural y marino (Ministry of the environment, agriculture and
fisheries), Water Resources, Desalination, viewed 20 February 2009,
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Figure 7.6: Desalination plants and theoretical desalination
capacity in the Segura River Basin

Source: Ministerio de medio ambiente y medio rural y marino (Ministry of the environment,
agriculture and fisheries), ‘Water Resources, Desalination’, viewed 20 February 2009,
<http://www.chsegura.es>.

Note that the above measures are given in millions of cubic metres per year (1
million cubic metres is equal to one gigalitre).
The Committee inspected the San Pedro del Pinatar I seawater desalination
plant, which is located in the Segura River Basin, near the city of Cartegana.
The plant, which has a capacity of approximately 24 gigalitres per year, was
recently expanded by the construction of the San Pedro Del Pinatar II, which
has effectively doubled the capacity of the plant. The extension is contained in
a building that mirrors both the original building and its high-pressure pumps
and frames. 44 While neither stage I nor II of the San Pedro del Pinatar plant
could be considered small scale (the plant has a combined capacity of around
one third that of Melbourne’s planned Wonthaggi plant) they do provide a
useful basis for comparison.
During its visit to the San Pedro del Pinatar plants, and in subsequent
discussions, the Committee was informed that there is generally no energy
efficiency advantage in expanding an existing seawater desalination plant. For
example, the extension of a plant with an electricity consumption rate of
3.5Kw/m3 will not bring about a reduction in that rate of consumption. However,
the extension of an existing plant does produce reductions in operating

44

Access to Sustainable Knowledge (ASK), San Pedro del Pinatar II Seawater Desalination Plant, viewed
20 February 2009, <http://www.askeu.com/default.asp?Menue=1000&cmd=VIEW_ARTIKEL9481&AnbieterID=>
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expenditure. For example, a desalination plant which doubles its capacity
following an extension might only require the same number of computer control
room operators as prior to the extension. The same relative savings in
operational expenditure hold for larger scale desalination plants in comparison
to smaller scale plants. 45
The Committee was informed that a further advantage of comparatively larger
desalination plants, which have a number of pumps and reverse osmosis racks
compared to small plants with just one or two pumps and racks, is that of
operational flexibility and ease of maintenance. For example, while a relatively
small plant using a single pump, of the largest design and efficiency might
have the same theoretical energy efficiency as a large plant using many
pumps and racks of the same design, the plant would need to stop production
in the event of any problems with the operation of the pump. Likewise, a
problem with the reverse osmosis membranes would require a cessation of
production to allow their replacement. A small plant with a small number of
pumps and racks will therefore experience a greater relative decline in
production in the event of a problem and have lesser operational and
maintenance flexibility than a large plant. A plant which has a number of
pumps and racks can also more readily alter the flow in a given pump. By
contrast, it is not possible to run a plant with a single pump at a lower
production rate, of say 65 per cent, should this be required or desired. 46
Spanish desalination companies and the Spanish government have been
active in the research and application of renewable energy as a means of
powering desalination plants.
For example, three of Acciona Agua’s
desalination plants: Javea, Alicante and Tordera – currently Europe’s largest
plant – are effectively powered by 100 per cent renewable energy (through
renewable energy purchases) and thereby produce zero net emissions of
CO2. 47 The Committee was also informed that Spanish desalination companies
are actively working on offshore wind farms and solar electricity generation as
options for powering desalination plants in the future. 48
The Canary Islands Institute of Technology (ITC) is a major centre of Spanish
research into the use of renewable energy for desalination and ways to reduce
the energy requirements of desalination plants. The engineering required to
use renewable energy for desalination is relatively straightforward; solar or
wind generators can be connected to an existing electricity grid to offset the
power used by the desalination plant. However, the variability of renewable
energy has made the prospect of powering desalination plants directly from
renewable sources more challenging. This is especially the case for reverse
osmosis which requires that the membranes remain wet and which employs
systems that have been designed to use a continuous stream of water. 49
Despite these challenges, researchers based at the ITC have, in recent years,
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succeeded in developing stand alone plants with the capacity to provide water
for around 100 to 300 families. While the primary aim of the ITC is to develop
such stand alone plants for use in developing countries, it is also looking at
possible applications in industrialised countries, such as wind powered
offshore desalination plants. 50
While the capacity to connect directly to renewable energy may be an
important factor for the viability of small scale desalination plants in many parts
of the world, it is probably less important where such plants are sited in large
cities with extensive electricity grids, such as Melbourne. On the other hand,
the construction of a number of smaller scale desalination plants in Melbourne
powered by conventional energy sources, would probably also require the
construction of several high voltage power lines to connect the plants to the
grid, with the attendant issues of cost and possible public opposition on the
grounds of loss of amenity and other concerns.

Singapore
The Committee, as part of its investigations, also inspected and received a
briefing at the SingSpring reverse osmosis seawater desalination plant at
Tuas. Seawater desalination has been described as Singapore’s fourth
“National Tap”, that is, it is one of the country’s four key water supply sources,
with the other sources being local catchments, imported water from Malaysia
and recycled water.
The SingSpring plant, which is Singapore’s first seawater desalination plant,
began operations in 2005 and has a capacity of approximately 50 gigalitres per
year. The plant supplies around 10 per cent of the country’s water needs. The
plant also represents Singapore’s first public private partnership scheme – a
20-year build-own-operate agreement between Hyflux Ltd and Singapore’s
Public Utilities Board. 51
Although the SingSpring plant has around one third of the planned capacity of
the Wonthaggi plant, like Wonthaggi, it is an example of a large centralised
plant which contributes a significant proportion of the country’s water supply
through a single point of connection to the distribution system. This is in
contrast to the alternative strategy of reliance upon a number of small locally
based desalination plants. In the Committee’s view, the different capacities of
the SingSpring and Wonthaggi plants demonstrate the principle that there is no
‘one size fits all’ water supply solution but that every region and city must
determine the suite of strategies which best meets its particular situation.

The United States of America
Desalination is also emerging as a significant part of the water supply portfolio
in water scarce regions of the United States of America. During a site visit to
the Edward C. Little Water Recycling Facility of the West Basin Municipal

50
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Water District (WBMWD) at el Segundo, south of Los Angeles, the Committee
was briefed by Mr Phil Lauri, Principal Water Resources Engineer, on the
agency’s plans for seawater desalination. As noted in Chapter Five, the major
focus of the WBMWD has historically been on wastewater recycling. However,
the agency has also operated a pilot seawater desalination plant for a period of
five years and Mr Lauri informed the Committee that it was expected that
seawater desalination would provide around 10 per cent of the agency’s total
water output in the near future. 52 Mr Lauri also informed the Committee that
there are major cost savings from the economies of scale produced by large
desalination plants. 53
During the Committee’s meeting with the Municipal Water District of Orange
County, the Committee was briefed on the construction of the Dana Point
Ocean Desalination plant which, when complete, will produce around 25 per
cent of the 2025 projected water demand for five of the 32 water agencies in
Orange County. 54 The Committee was also informed that, following the
introduction of a subsidy, the cost of desalinated water produced by the plant
will be lower than that of water produced by the Metropolitan Water District of
California from 2018 onwards.

Small scale desalination plants
Small scall desalination plans are located around the world in a variety of
locations, for example, on islands or resorts such as the Maldives. Since the
mid 1980s the capital city of Male uses desalination as a means to provide
safe water. In the early days of using desalination in the Maldives the two main
technologies - multi-effect evaporation and reverse osmosis technologies were both utilised. The reverse osmosis technology, due its lower operation
and maintenance costs and its compact size, became the most suitable
technology for the island.
On a domestic scale, desalination technology with a small capacity, 100 litres
of fresh water a day, is utilised worldwide in order to provide backup or
emergency water supplies. The technology is well developed to cater for this
purpose. In Tunisia for instance, small reverse osmosis units are marketed to
desalinate brackish water with total dissolved solids lower than 1.5 gram per
litre which in turn represents the tolerated maximum total dissolved solids
drinking water standard. These small units consist of water pre-treatment
components such as filtering processes and ultra violet light radiation and are
able to deliver treated water with a total dissolved solids of 100 milligrams per
litre a day. 55
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Seawater desalination for Melbourne
The Victorian Government’s decision to build the Wonthaggi desalination plant
was preceded by a wide ranging investigation of desalination technology,
including a consideration of the feasibility of small scale desalination as a
possible means of supplementing Melbourne’s water supply.
The government’s 2004 white paper described the small scale application of
desalination as “core business” for water authorities, citing the example of
Grampians Water and its use of small scale desalination plants as a means of
improving the quality of local water supplies. 56 The potential benefits of large
scale desalination were also described in the white paper as follows:
Desalination also offers the potential to develop large scale alternative and renewable water
supplies, which could lead to a reduction in water sourced from rivers and aquifers. It also
offers further potential to reduce salinity within salt affected rivers and streams in northern
Victoria. 57

The white paper included a commitment by the government to complete an
investigation, by 2006, of the possible large scale applications of desalination
for the supply of bulk water and the associated environmental, social and
economic costs and benefits. 58
In 2005, DSE’s Progress Towards Securing our Water Future reported that
significant progress had been made ‘in investigating desalination as a potential
alternative water resource for Melbourne in a broad range of applications
involving drinking water use and recycling where drinking water quality is not
required’. 59 The report noted that a variety of categories of brackish water
sources and seawater had been considered as part of the investigations into
desalination and that an overarching review of desalination technologies and
their costs and benefits was nearing completion with preliminary indications
that desalination was likely to be a financially and technically feasible
alternative water supply option. 60
In June 2007, the government announced its decision to build a large scale
seawater desalination plant near Wonthaggi to supply Melbourne, Geelong
and towns in the Westernport and South Gippsland region with drinking
water. 61 The announcement included the following details of the planned
desalination plant:
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•

the addition of up to 150 gigalitres each year to Melbourne’s water
system – around one third of Melbourne’s water requirements; 62

•

a completion date of late 2011;

•

the transfer of the water produced by the plant to Melbourne’s water
supply system near Cardinia Reservoir via an 85 kilometre pipeline;

•

the use of reverse osmosis filtration to produce drinking water from
Bass Strait seawater following the removal of salt and other impurities;
and

•

offsetting of the greenhouse gas emissions associated with the plant’s
energy requirements, through renewable energy purchases, with the
aim of making the plant carbon neutral. 63

The project will be delivered by the Department of Sustainability and
Environment as a Public Private Partnership (PPP) and at the time of writing,
had proceeded to the bidding phase. 64
The government’s submission to this Inquiry included some results of the
detailed water resource modelling that was conducted by DSE and Melbourne
Water on the potential impact on the Melbourne water supply system following
augmentation by the Wonthaggi desalination plant (including augmentation by
the Sugarloaf pipeline and the reconnection of the Tarago Reservoir). 65 The
recovery of storage levels was then analysed under a variety of assumptions
regarding future inflows and water demand. Figure 7.6 shows a selection of the
results of this modelling in the form of potential storage levels over the period
2008 to 2055. The graph includes existing trigger points for water restrictions
and reflects the following assumptions:
•

that future inflows reflect a repeat of inflows observed over 2004 / 2005
/ 2006, every three years over the long term planning period;

•

that future demand reflects population growth in accordance with the
trends seen in the 2006 Census and a return to residential water use
levels seen in 2005-06 (i.e. under permanent water savings measures
but not formal water restrictions); and

•

the delivery of up to 150 gigalitres per year from the desalination plant
or up to 100 gigalitres per year or zero supply. 66

Some of the key predictions illustrated by Figure 7.7 include:
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67

•

in the absence of supply from the Wonthaggi plant, storage levels
remain consistently below the current trigger point for water restrictions,
including Stage 4 restrictions;

•

with supply of up to 100 gigalitres per year from the Wonthaggi plant
there is some recovery in storage levels but only to around 50 per cent,
prior to a future decline after 2018; and

•

with supply of up to 150 gigalitres per year from the Wonthaggi plant
there is a recovery in storage levels to above current trigger points for
Stage 1 water restrictions until around 2030. 67

Ibid, p. 11.
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Figure 7.7: Total system storage levels for Melbourne under
three-year inflow scenario

Source: Victorian Government, Submission, no. 54, 29 August 2008, p. 13.

Some commentators argue that given the above analysis, in the absence of
other significant new sources of water supply in the short term, the
augmentation of Melbourne’s water supply to deliver volumes in the order of
150 gigalitres per year represents prudent risk management. For example,
Professor John Langford, Director, Uniwater, University of Melbourne and
Monash University expressed conditional support for the desalination plant,
informing the Committee that:
What is needed is a very large injection of water that can be delivered even under El Nino and
severely dry conditions. I have been through an argument on that and personally I believe that
262
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we do not have any option but to build a desalination plant, given what is happening to us, its
scale and its magnitude.
I put two qualifications on that. One is that it is dealt with by renewable energy and the other is
that we maintain our efficiency and demand management programs. That is really what I am
here to argue: that we maintain those efficiency and demand management programs, we do
not drop them, and I can give you some good reasons why — and if that is the message you
take away from what I say, I will be happy — but also a diversity of sources. 68

Stakeholder evidence
The views of stakeholders who provided evidence to the Committee on the
question of desalination generally fell into one or more of the following
categories:
•

those who were opposed to the construction of the Wonthaggi plant on
the basis of size, expense, energy intensity, environmental impact,
planning grounds and that it would lead to significant increases in the
price of water;

•

those who expressed support, albeit in some cases qualified, for the
construction of the Wonthaggi plant;

•

those who suggested the construction of a single, but somewhat
smaller, desalination plant than the one proposed for Wonthaggi;

•

those who suggested that a number of small locally based desalination
plants would be preferable to the Wonthaggi plant (while some
stakeholders advocated such a strategy, others suggested that it should
only be adopted as a last resort);

•

those who suggested that small locally based desalination plants do not
represent a viable option for Melbourne; and

•

those who expressed their opposition to both large and small scale
desalination plants as options for Melbourne.

The majority of submissions to the Inquiry fell into the first of the above
categories, that is: opposition to the construction of the Wonthaggi plant for the
reasons noted above. However, a number of stakeholders expressed ,in many
cases qualified, support for the plant or for large scale desalination in general. 69
For example, Monash University suggested that the Wonthaggi plant should
form part of a ‘strategic portfolio of diverse water sources’ for Melbourne but
cautioned that the plant, in combination with the Sugarloaf Interconnector,
should not be seen as ‘silver bullets that would eliminate the need to further
investigate and develop other options of lower economic and environmental
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cost’. 70 According to Monash University, the plant should be seen as part of a
short term response that can ‘buy time’ for the long term planning needed to
develop more sustainable sources of water, such as stormwater, over the long
term. 71
Similarly, the Commissioner for Environmental Sustainability advised the
Committee that:
The desalination plant will provide insurance for Melbourne’s water security and is
independent of rainfall, which will be particularly important as water scarcity increases with
climate change. By reducing Melbourne’s dependence on rivers and aquifers, there will be
less pressure to compromise environmental flow regimes through qualifying environmental
water reserves in drought or worse, constructing new storages. 72

Some stakeholders suggested that desalination plants should only be
considered if cost-benefit analyses and life cycle assessments were able to
prove that they would perform better than alternative water supply systems. 73
The importance of a cost benefit approach to the adoption of desalination was
also emphasised by Professor Greg Leslie, member of the UNESCO Centre
for Membrane Science and Technology at University of New South Wales.
While not opposing the decision to build the Wonthaggi plant, Professor Leslie
suggested that the development of desalination should occur in combination
with a robust ‘large scale recycling scheme’ to achieve sufficient diversity of
Melbourne’s water supply. 74 The submission stated that desalination ‘will be
attended by higher annual operation and maintenance costs and shorter asset
life on key process equipment compared with water recycling...[such
that]...providing the bulk of new water supplies with desalination will require
more money to operate and upgrade the plant.’ 75
Environment Victoria was critical of the decision to build a desalination plant
with a capacity of 150 gigalitres per year and suggested that it would be
preferable to construct a single “small scale” plant capable of producing water
according to the need for augmentation at a given point in time. Environment
Victoria did not nominate an alternative size for such a plant but suggested that
a desalination plant for Melbourne should be built in stages, beginning with a
facility “much smaller” than the currently planned 150 gigalitres per year.
Environment Victoria also suggested that such a plant should be owned and
operated by the government so that the volume of water processed can be
varied as needed to minimise additional electricity demand and so as not to
destroy incentives for water efficiency and the development of more
sustainable water supply alternatives. 76
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Professor John Langford, Director, Uniwater, University of Melbourne and
Monash University advised the Committee that he did not believe the
desalination plant would operate at full capacity all the time:
What we have is a dance between the level in the dams and the capacity of the desal plant,
and now with the north-south pipeline we have got a very complex water supply system to
operate. As the dams fill – hopefully that is the scenario – we will need to start backing off the
desal plant, because we do not want to be putting desalinated water, in effect, electricity, over
a spill way. 77

Professor John Langford also discussed how the proposed desalination plant
could develop to allow for its output to be varied:
The first step might be to buy the land and get the planning approvals and the environmental
approvals and then stop. If it rained, you might stop at this point and regard the $100 million
invested in that as an insurance policy. If the dams then turned around and fell again, you
could take the next step, but you could do it a lot more quickly because you had already taken
about two years off the construction time. It might be then to build the civil works, that is the
inlet and outlet, to a large capacity because to construct things in a marine environment tends
to be pretty difficult and you have got a lot of overhead costs, so you tend to build those fairly
big, and the pipeline to supply, then desalination plants can be built in a modular fashion so
you would keep your eye on the storage, and look at what was happening. If it [the storage
levels] is going down, down, down, you might put in more modules; if it rained you might back
off; but they are a thing that can be developed in a modular scale and so that makes them
fairly flexible once you have got the civil works. Unfortunately when you tender for a contract
they do not like you doing it in all those steps … 78

Stakeholders who expressed support for the option of constructing a number of
small locally based desalination plants in preference to the Wonthaggi plant
included the Victorian Farmers Federation. 79 Other stakeholders argued that
desalination should be seen only as a last resort but that if this option was
pursued it should be by way of small locally based plants constructed to the
west of Melbourne to enable the water to be piped to Geelong, Ballarat and
nearby towns. 80
Conversely, a number of stakeholders stated that small scale desalination
plants pose many of the same problems as large plants, such as high energy
requirements and the environmental issues of brine disposal. These
stakeholders were either opposed to small scale desalination or stated that it
should be pursued only as a last resort. Stakeholders in this category included
the Australian Institute of Landscape Architects, the Urban Development
Institute of Australia, the City of Yarra, Hume City Council, and the City of
Melbourne.
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In its submission to the Inquiry, the CSIRO stated that ‘it is difficult to see a role
for small, locally based desalination plants in Melbourne’, 81 whether for the
desalination of seawater or saline groundwater, discussed below. 82 The CSIRO
cited the disposal of the brine effluent, which is produced as a by-product of
the desalination process, as the main reason for this conclusion:
A key issue for seawater desalination is disposal of the brine effluent. While the effluent is
usually only twice seawater concentration and can be readily dispersed into strong offshore
currents, the location of such a plant in Port Phillip Bay would be problematic. This is the
major reason for the location of Melbourne's desalination plant near Wonthaggi. 83

Mr Ben Furmage, General Manager Strategic Planning, Melbourne Water, also
referred to the logistical, water quality and environmental challenges that would
be involved in locating desalination plants on Port Phillip Bay or on the Surf
Coast:
You need to think about the sites where the desalination plants are — for example, if they
were located on the Surf Coast, it would actually have to change the way the system is
currently operated. Currently the water [Melbourne’s water supply] comes from the east to the
west. If they were in the bay [Port Phillip Bay], due to the circulation of waters within the bay,
you would need to think about the implications of source water quality and the implications of
the salty wastewater that would be put back into the bay. 84

An interesting alternative to large scale desalination was suggested to the
Committee by the Water Standard Company Australia Pty Ltd and others. 85
According to the company, it can provide and operate an ocean going ship that
has been retrofitted with the installation of a reverse osmosis plant which can
be scaled to deliver a capacity of up to 73 gigalitres per year. 86 According to
the company, seawater desalination by means of a seawater desalination
vessel offers a number of benefits over land based desalination plants,
including:
•

an offshore location which eliminates the need to purchase coastal
land;

•

mitigation of environmental impacts on marine life, coastlines and air
quality;

•

onboard energy generation, allowing greater energy efficiency as there
is no transmission line loss between the power plant and desalination
site;
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•

reduced costs associated with pre-treatment of the feed water;

•

mobility – a seawater desalination vessel could distribute water to many
parts of the state’s catchments, reservoirs and dams by discharging at
one or more locations along the coastline, leading to reduced energy
consumption associated with the pumping of water across catchments;

•

flexible contracting – purchasers can contract on a short term, long term
or on-demand basis or create a contract which allows multiple locations
to be serviced; and

•

a construction time of around 24 months; faster than the construction
period for land based desalination. 87

Another alternative to traditional desalination technology was suggested by
Bass Coast Shire Council in the form of adiabatic recovery processes.
According to the Council this technology relies on low temperatures and
therefore can either be powered by existing waste heat sources or from solar
power, which creates both energy reductions and flexibility in the siting of
desalination plants. 88
Finally, the Committee notes that a number of stakeholders expressed concern
and/or were critical of the public private partnership (PPP) model for the
delivery of the Wonthaggi desalination plant. 89 The scope of the PPP project
includes the construction and operation of the desalination plant, the 85
kilometre transfer pipeline to connect to Melbourne’s existing water supplies,
delivery of power supply for the project and the purchase of renewable energy
credits. According to the Department of Treasury and Finance, “combining the
various key elements of the desalination plant project under the one delivery
arrangement will best enable the private sector to deliver an innovative and
value for money outcome for the community and water consumers”. 90
The main concerns raised in written submissions and evidence provided to the
Committee relate to the perceived lack of flexibility associated with long term
PPP contracts and the impact this may have on water conservation and the
adoption of alternative supplies of water for Melbourne. In outlining a less
severe water storages scenario, at a Public Hearing, Ms Andrea Bolch of
Citizens for Sustainable Water advised that:
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It is pretty obvious things like the desal plant will need to be shut down in this kind of scenario,
and the government is saying that it will do that now. But is that something we can really
justify, particularly if it is going to be built by a PPP? We are going to be paying for that in one
way or another. We may be paying 90 per cent for infrastructure and 10 per cent for water, or
alternatively we might actually have some contracts created that will prevent some of the other
augmentations. 91

Professor John Langford, Director of Uniwater advised the Committee of the
importance of the PPP contract aligning private sector interests with public
objectives:
I think the core of it is in the contract, if the public objectives and the private objectives align.
For example, if there was a take-or-pay contract and you had to pay for the full capacity of the
desalination plant whether it is used or not, the public and private objective would be
misaligned for the very reason I was talking about. 92

The Committee also received evidence on the types of funding models used
for desalination plants in other Australian jurisdictions from Mr Dave Wingfield
of Citizens for Sustainable Water, at a public hearing on 10 November 2008:
My view with the PPP is that you have taken control of the water and the water industry from
the community and put it in the hands of private enterprise. I have concerns that you have the
private company that is making money out of selling water. I have concerns that the incentive
to save water is no longer there, because it is a profitable enterprise to sell the water, and the
more people use, the more money the company makes. My concern is along the lines of
protecting our environment, protecting our water heritage. I think that is a very hard outcome
to achieve if the financial incentive to use more water to make more money is driving the
whole system, and for that reason I think the Queensland government have gone into an
amalgam with the shire council and also with the state government. Western Australia is the
same. I am not sure about Sydney, but as far as I know Melbourne is the only place in
Australia which is considering a PPP arrangement. 93

The Committee notes that, for certain plant sizes, there may be no intrinsic
cost difference between large scale and smaller scale seawater desalination
using reverse osmosis. For example, in assessing the option of constructing
three smaller scale seawater desalination plants for Melbourne with a
combined annual capacity of around 50,000 megalitre (i.e. 50 gigalitre) on or
near Port Phillip or Westernport Bay, the Draft Central Region Sustainable
Water Strategy, 2006 estimated that the cost of potable water production
would be identical to that of a single desalination plant with a capacity of 100
gigalitre (i.e. both options had an estimated net present cost of $550 - $650 per
megalitre). 94 The report concluded that both projects would be in the median

91

Ms A. Bolch, Citizens for Sustainable Water, Transcript of evidence, 10 November 2008. p. 3-4

92

J. Langford, Director, Uniwater, Department of Civil and Environmental Engineering, The University of
Melbourne, Transcript of evidence, Melbourne, 27 October 2008, p. 8.
93
94

D. Wingfield, Transcript of evidence, Melbourne, 10 November 2008, pp. 7-8.

Department of Sustainability and Environment, Draft for Community Comment: Sustainable Water
Strategy, Central Region., Victorian Government, Melbourne, 2006. Appendix 2, pp. 154-155

268

Chapter 7: Desalination

cost range, however cost and other data such as energy requirements were
still under development.
On the other hand, the question of whether large scale desalination plants
have intrinsic cost or efficiency advantages over smaller scale desalination
plants was put to Mr Ben Furmage (Melbourne Water) at a public hearing
during the Inquiry. In response to the suggestion that larger plants do not have
such economic advantages, Mr Furmage replied:
Normally you do get economies of scale with large infrastructure. If you have got flexibility
around the operation of that plant, then that can also give you the flexibility that you need in
operating the system. 95

This view is consistent with the information obtained by the Committee during
its overseas study tour.

Discussion
One of the most obvious disadvantages of the option of augmenting
Melbourne’s water supplies using ‘small’ desalination plants as commonly
defined – that is plants with a capacity in the range of 110 to 180 megalitres
per year – is the very large number of such plants that would be required. For
example, it would require more than 830 of such plants to deliver a similar
volume of water as the planned 150 gigalitre Wonthaggi plant. There are
obvious problems associated with such an option, including siting, connection
to the water and energy distribution networks, maintenance and the
comparatively greater energy consumption that would be required compared to
that of a single large plant with an annual capacity of 150 gigalitres.
The various constraints on the construction of a seawater desalination plant for
Melbourne are discussed in Melbourne Water’s Seawater Desalination
Feasibility Study. The study examined a range of possible plant sizes and
locations. Different types of desalination technology were examined and nine
locations were long-listed. Although the study was concerned with the viability
of producing up to 200 gigalitres per year, some of the key conclusions also
have a bearing on the option of smaller locally based desalination, notably:
•

more extensive pre-treatment would be required for water sourced from
Port Phillip or Western Port Bay leading to increased costs (although
this could be partially offset by the construction of shorter pipelines than
for seawater sourced from the open ocean);

The costs presented in the strategy represent comparative values only. Costs have been calculated based
on the Net Present Cost (NPC) for capital expenditure plus NPC for operation divided by the 50 year
cumulative volume of water from the option. This produces a cost per ML over 50 years. This is the basis for
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Government, Melbourne, 2006. Appendix 2, p. 109
95
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•

the particular environmental and social values of Port Phillip Bay and
Western Port Bay; and

•

the finding that the risk of reduced water quality from the return flow of
salty concentrate is lowest for open ocean locations due to higher wave
energy and wider dispersion in Bass Strait. 96

Two of the three Port Phillip Bay locations initially considered by the feasibility
study for Melbourne’s desalination plant were excluded from the final shortlist
of possible sites. 97 While an area east of Port Phillip Bay, near Carrum, was
included in the shortlist, areas to the north and west of the bay were
excluded. 98 The area to the north of the bay was excluded on the basis of
higher construction costs and water quality concerns, including:
•

the susceptibility of water in this part of the bay to quality fluctuations
caused by nearby rivers and possibly toxic sediments, dredging,
shipping and inflows from industrial areas;

•

the more ‘risky’ geo-technical conditions for the long inlet and outfall
tunnels required, due to the possible presence of ‘fingers’ of volcanic
rock;

•

the risks associated with contaminated land due to the history of
industrial development in the area; and

•

the lower circulation rate of the water in this part of the bay. 99

The area on the west of the bay was excluded due to similar water quality risks
as those noted above and due to its proximity to a wetland listed by the
Ramsar International Convention of Wetlands and the Western Treatment
Plant. 100
The Committee notes that although the feasibility study was aimed at finding
an optimal location for a large desalination plant of at least 100 gigalitre per
year capacity, many of the above factors would also constrain the siting of
smaller scale desalination plants in these locations.
On balance, the Committee considers that the option of small locally based
desalination plants is not feasible for a city given its size and geography of
Melbourne. The Committee also concluded that Melbourne requires a large
augmentation of its water supply in the immediate future. The Committee
believes that a large desalination plant will form an important component of a
more diversified portfolio of water sources for Melbourne.
The Committee agrees, however, with those stakeholders, including the
Commissioner for Environmental Sustainability, who suggest that the adoption
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of large scale desalination by Melbourne should not occur at the expense of
demand management or the development of sustainable water sources,
including stormwater and water recycling, in the longer term. Accordingly, while
the Committee considers that while the Wonthaggi plant will have an annual
capacity of up to 200 gigalitres per year, it would be preferable for the plant to
be designed to allow the volume of the water the plant supplies to be varied.
Recommendation 7.1
The contract for the Wonthaggi desalination plant be designed to allow
the volume of water the plant supplies to be varied, so as not to provide
disincentives for water conservation and the development of other water
supplies – including stormwater and recycling – for Melbourne.
Groundwater desalination for Melbourne
The Committee received limited evidence on the potential for small locally
based groundwater desalination plants to contribute to Melbourne’s water
supply.
In its submission to the Inquiry, Desaln8 Pty Ltd referred the Committee to the
potential for greater exploitation of Victoria’s saline groundwater reserves using
its In Situ Desalination Technology (ISD Technology). 101 According to the
company, the technology allows it to desalinate saline groundwater, located
below the natural water table, using boreholes and a novel application of
reverse osmosis membranes, producing,
… fresh water from aquifers containing otherwise useless brackish or saline groundwater
…[and]… creat[ing] a supply of usable water which in its natural state has been unusable in
the past … at an affordable cost with minimal environmental impact. 102

However, the submission provided little information on the volumes or location
of water that could be extracted using this method.
The submission provided by the CSIRO casts doubt on the viability of
groundwater desalination as a major source of water supply augmentation for
Melbourne. The submission noted that one of the largest saline groundwater
storages near Melbourne is in the Werribee region but that ’little is known
about its source and what volumes of water could be sustainably extracted
without affecting surface water flows or triggering ground subsidence.’ 103 The
CSIRO also noted that the storage of captured stormwater or of treated
wastewater represent alternative uses for such an aquifer and referred to an
investigation it had carried out with SKM Consultants which found that
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Desaln8, Submission, no. 22, 22 August 2008, p. 2.
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Ibid, p. 3.
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CSIRO, Submission, no. 34, 29 August 2008, p. 12.
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Melbourne has the capacity to store and recover around 100 gigalitre per year
in nearby aquifers. 104 This issue is discussed further in Chapter 6.
Given the Committee’s concerns raised in Chapter 6 regarding the
sustainability of current groundwater extractions in Melbourne and
recommendation 6.1, the Committee recommends that:
Recommendation 7.2
The moratorium proposed in recommendation 6.1 also apply to the
construction and operation of groundwater desalination systems.

104
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Ibid, p. 12.

Chapter

8

Other optional water sources
Key findings

8.1

8.2

8.3

Given the current climate change predictions and that over 80 per
cent of Melbourne’s water supply is rainfall dependent, the
Committee believes that there is an urgent need to diversify the
city’s water supply rather than invest in the construction of new
dams. On this basis alone the Committee does not support the
option of supplementing Melbourne’s water supply with new dams.
Intense bushfires are the most significant threat to the quality and
quantity of Victoria’s water supplies. The most recent fires
significantly damaged the upper reaches of the Maroondah, Upper
Yarra and O’Shannassy catchments.
There remains a considerable level of debate regarding the impact
of timber harvesting activities on water yields within Melbourne’s
water catchments.

Introduction
This chapter discusses issues relating to the sixth term of reference which
requires the Committee to examine the merits of supplementing Melbourne’s
water supply with any other optional water source. The Committee was
advised of a number of optional water sources, including the construction of
additional dams, timber harvesting in water catchments, the installation of a
water supply pipe from Tasmania to Melbourne 1; increased black water
recycling 2 and cloud seeding. 3 The first two options are examined in this
chapter. Insufficient evidence was received on the other alternatives to warrant
further discussion.
Dams
The 2004 Securing Our Water Future Together white paper notes that the
traditional approach to managing Melbourne’s water supply has been to utilise
“…rivers and aquifers, create dams to supply towns, industry and irrigation,
and then dispose of the wastewater back into rivers or the ocean.” 4 A number

1

G. Harrison, Submission, no. 8, 29 July 2008, p. 4; G. Croker, Submission, no. 53, 29 August 2008, p. 1;
W. Raper, Submission, no. 10, 5 August 2008, p. 1; J. and E. Cribbes, Submission, no. 70, 29 August 2008,
p. 6.
2
CSIRO, Submission, no. 34, 29 August 2008, p. 15.
3

The Waters Family, Submission, no. 55, 29 August 2008, p. 2.

4

Department of Sustainability and Environment, Securing Our Water Future Together, Victorian
Government, Melbourne, 2004, p. 11.
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of stakeholders suggested that the construction of one or more major new
dams – or an increase in the capacity of existing dams – could address
Melbourne’s future water supply needs.
Melbourne's piped water supply commenced operation in 1857, with the
completion of Yan Yean Reservoir, adjacent to the Plenty River, with a
capacity of 30 gigalitres. 5 Over the years, the traditional approach to managing
drought has been to build new reservoirs to meet increasing demand for water,
spurred by population growth, dry spells and occasional drought. 6
The late 1920s and early 1930s saw the completion of the Maroondah (1927),
O’Shannassy (1928) and Silvan (1932) Reservoirs. Upon completion of the
Upper Yarra Reservoir in 1957, Melbourne’s water storage capacity tripled to
nearly 300 gigalitres. Severe drought and the introduction of water restrictions
in the late 1960s, spurred another round of dam building with the construction
of the Cardinia and Greenvale reservoirs in the late 1960s-early 1970s. 7 Stage
6 water restrictions were introduced in Melbourne during the 1982-83 drought. 8
The last and largest of Melbourne's water storages, the Thomson Reservoir,
was completed in 1983. 9 The Thomson Reservoir was expected by
government to drought-proof the city. 10
Today, the Victorian Government and Melbourne Water believe the ongoing
reliance on reservoirs is no longer sustainable. Securing Our Water Future
Together notes the government’s policy of no new dams for Melbourne in the
next 50 years. The white paper states that:
If a new dam were built for Melbourne, it would need to be filled with water that is currently
used by rural and regional communities and the environment: a new dam for Melbourne would
take water from Gippsland or Goulburn Valley farmers who depend upon irrigation for their
livelihoods; it would also take water from our rivers that are already stressed. This would not
only harm the habitat of our native plants, fish and animals, but also threaten our waterways,
tourism and recreation industry. Taking more water for Melbourne from Gippsland is also likely
to harm the Gippsland Lakes, which are vital for Gippsland’s economy; a new dam for
Melbourne would be expensive, costing Victorians up to one billion dollars. These costs are
not justified when there are great opportunities to use the water already available to
Melbourne more wisely. The cost of saving water through sensible water conservation is far
less than the cost of building a new dam; and there is existing water supply infrastructure that
can be used to harness increased supplies for Melbourne. 11

The Central Region Sustainable Water Strategy (CRSWS), 2006 notes that:

5

Melbourne Water, 'History of Melbourne's Water Supply', viewed 15 May 2009,
<http://www.melbournewater.com.au >.
6
Melbourne Water, 'A Dry History', viewed 15 May 2009, <http://drought.melbournewater.com.
7

Melbourne Water, 'History of Melbourne's Water Supply', viewed 15 May 2009,
<http://www.melbournewater.com.au >.
8
Water restriction stages in the early 1980s are not comparable to those applied today.
9

Melbourne Water, 'History of Melbourne's Water Supply', viewed 15 May 2009,
<http://www.melbournewater.com.au>.

10
11

P. Ker, 'Dam water levels dwindling to historic low', The Age, 15 April 2009.

Department of Sustainability and Environment, Securing Our Water Future Together, Victorian
Government, Melbourne, 2004, p. 95.
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New dams do not create new water. They take water from rivers and downstream irrigators.
They would also seriously impact on the health of rivers, to which the community wants more
water returned to protect their sustainability. 12

The CRSWS also notes that during the past ten years of drought, the levels of
Melbourne’s reservoirs have fallen revealing that there is a significant risk in
relying almost solely on water supplied from rivers and reservoirs. It is also
expected that climate change will significantly reduce the volume of runoff
available to store in reservoirs. 13 New dams are not part of the strategy. 14
In response to declining storage levels, a number of stakeholders who
provided evidence to the inquiry have argued that the government should
revisit its policy on “no new dams”. 15 The submissions called for the
construction of new dams to the east of Melbourne, notably a dam on the
Mitchell River or a diversion weir on the Aberfeldy River.
In 2005, Sinclair Knight Merz (SKM) undertook a study for the Department of
Sustainability and Environment into the financial, social and environmental
impacts of new dams to augment Melbourne’s water supply. The yields and
costs associated with each option and the potential environmental and social
impacts are illustrated in Figures 8.1, 8.2 and 8.3. The diversion of the
Aberfeldy River was not included in SKM’s analysis.
The Mitchell River is often identified as the river most suitable for damming to
supplement Melbourne’s water needs. The proposed dam, according to the
SKM report, would involve the construction of an 80 metre high dam wall with a
500 gigalitre storage capacity. The estimated annual yield would be 86
gigalitres. The dam would flood approximately 30 kilometres of river and over
2,700 hectares of private land. 16 While the Mitchell River proposal provides the
greatest estimated yield of all the dam options considered (86 gigalitres), the
analysis of the environmental impacts of this option were nearly all rated
moderate to severe by SKM. 17
The SKM report found that:
•

The biggest question mark over the dam is the impact on the Gippsland
Lakes, a Ramsar Wetland site. The Mitchell River is the highest
freshwater flow contributor to the Gippsland Lakes. They already suffer
water quality problems and a further reduction of freshwater inflow to
the Gippsland Lakes would only aggravate these water quality

12

Department of Sustainability and Environment, Sustainable Water Strategy Central Region: Action to
2055, Victorian Government, Melbourne, 2006, p. 65.

13

Ibid, p. 65.

14

Melbourne Water, 'A Dry History', viewed 15 May 2009, <http://drought.melbournewater.com.au>.

15

The Victorian Government, Securing our Water Future Together states no new dams for Melbourne in the
next 50 years.

16

Sinclair Knight Merz in association with Parsons Brinkerhoff, Eastern Water Recycling Proposal:
Alternative Options to Meet Long Term Demands - Dams, Sinclair Knight Merz, Melbourne, 2005, p. v.
17
Ibid, pp. 131-132.
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problems – this has the potential to affect the environment as well as
recreation and commercial use of the lake;
•

The Mitchell River is Victoria’s last largely untouched major river and
has Heritage River status. Areas of inundation would include part of the
northern extent of the Mitchell River National Park; and

•

A new dam would flood productive farmland and displace people living
in the valley including the townships of Dargo and Tabberabbera. 18

The only other option considered in the report which is capable of providing a
similar level of water yield to the Mitchell River proposal, is the Hume Corridor
Scheme – 80 gigalitres. 19 The Hume Corridor Scheme involves the diversion of
water from the Goulburn River near Seymour, downstream from Lake Eildon,
and then treating and pumping the water to the Greenvale Reservoir. 20 The
principle social impact of the scheme is the purchase of water rights. Water for
the scheme would need to be purchased from current water users in
compliance with the Murray Darling Basin Cap on water extraction. 21 This
would reduce the availability of water for agricultural production and would be
politically and socially sensitive to divert water north of the divide to
Melbourne. 22 The report stated that:
Although minor economic impacts are predicted on a regional scale, there may be particular
localities within these regions that are affected more severely than others. Where this occurs,
the reduction in agricultural output may result in localised reduction in expenditure, leading to
localised loss in employment, and other flow-on economic and social effects. Localised rural
communities already considered under pressure may be more susceptible to such impacts. 23

It is anticipated that the scheme would have two primary environmental
impacts, construction impacts resulting from the construction of the pipeline
and pump and the alteration of river flow. However, of all the options
considered, the Hume Corridor Scheme had the lowest overall environmental
impact as it did not involve the construction of a new dam or diversion of water
from a pristine waterway. 24
The SKM report concluded that, based on the cost and considerations of
environmental and social impacts, the Hume Corridor Scheme was the
preferred option. 25 This scheme would have social consequences associated
with the diversion of water resources from regional Victoria to Melbourne, and
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the likely reduction of agricultural production in the Goulburn River valley and
associated economic activity. 26

Figure 8.1: Costs and yields for dam options

Scheme

Yield
(GL/Year)

Capex excluding
contingency ($M)

Recurrent cost
($M/Year)

$/ML/Year
with
contingency
allowance ∗

$/ML/Year
without
contingency
allowance

Mitchell
River Dam 27

86

773

36.9

1,040

1,490

Mt Useful
Dam 28

29

398

20.5

1,640

2,330

Big River
Diversion 29

31

324

1.7

770

1,070

Black River
Diversion 30

43

419

2.1

710

1,010

Hume
Corridor 31

80

430

26.6

700

820

Hall Ridge
Dam (Aire
River) 32

26

333

10.6

1,280

1,730

Upper
Gellibrand
Dam 33

7

211

3.5

2,550

3,700

Source: Sinclair Knight Merz in association with Parsons Brinkerhoff, Eastern Water Recycling
Proposal: Alternative Options to Meet Long Term Demands - Dams, Sinclair Knight Merz,
Melbourne, 2005, pp. 131.

26

Ibid, pp. 133-134.

∗

The contingency level refers to the confidence level based on the cost estimates. For example, a
contingency of 20 per cent refers to a project with a high level of design already undertaken while a
contingency level of 80 per cent refers to a project with no design completed.
27
North west of Bairnsdale
28

Near Licola

29

South of Jamieson

30

South of Jamieson

31

South of Seymour

32

West of Apollo Bay

33

West of Lorne
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Figure 8.2: Environmental impacts of dam options
Environmental
impact
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Severe
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Severe
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Source: Sinclair Knight Merz in association with Parsons Brinkerhoff, Eastern Water Recycling
Proposal: Alternative Options to Meet Long Term Demands - Dams, Sinclair Knight Merz,
Melbourne, 2005, pp. 131-132.
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Figure 8.3: Social impacts of dam options
Social impact
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River
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Yes
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Source: Sinclair Knight Merz in association with Parsons Brinkerhoff, Eastern Water Recycling
Proposal: Alternative Options to Meet Long Term Demands - Dams, Sinclair Knight Merz,
Melbourne, 2005, p. 133.

Benefits and impacts of new dams
Proponents of the construction of new dams highlighted the potential benefits
including:
•

the potential to augment Melbourne’s water supply by capturing water
from rivers;

•

the potential to source water at a price cheaper than alternative water
sources; and

•

the potential to provide a level of flood mitigation. 34

Evidence supporting the construction of new dams also noted a number of site
specific benefits such as improved reliability of water for irrigators and minimal
water treatment requirements. 35
The construction and operation of new dams is also likely to have a range of
potential direct and indirect environmental and social impacts. These include:
•

loss of productive land;

•

negative impacts on downstream water quality;

•

loss of aquatic species;

34

Victorian Farmers Federation, Submission, no. 9, 1 August 2008, p. 8; Institute of Public Affairs,
Submission, no. 98, 6 October 2008, p. 12.
35
Plug the Pipe, Submission, no. 84, 29 August 2008. Attachment 1 pp. 1-3
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•

loss of habitat;

•

downstream transportation of construction sedimentation and pollution;

•

loss of trigger flows and changes in water temperature may impact
upon flora and fauna;

•

threat to tourism and amenity values; and

•

threat to downstream agriculture and commercial fisheries. 36

Stakeholder evidence
The Victorian Government submission to the inquiry stated that:
Building a new dam does not create new water, it just takes water from existing users,
including downstream irrigators and the environment. Dams are a significant investment and
the most cost effective and reliable storages have already been built. New dams also involve
flooding valuable farmland and forests. Flooded forests are themselves a major source of
greenhouse gases as the vegetation breaks down. 37

For example, Mr Peter Harris, Secretary of the Department of Sustainability
and Environment also noted that the certainty and reliability of water produced
by a desalination plant is greater than that of dams, stating that:
By comparison with the Mitchell River, a significant heritage river, we will have environmental
impacts and therefore we will have significant mitigators required to meet those environmental
impacts, plus the amount of water that is available. In the end, desalination by comparison
with a river-based solution, the river-based solution relies upon it raining and raining reliably,
and our problem is we are here now because it has not been raining reliably; therefore a dam
is inherently a more risky solution. As I said, it has more environmental impacts by comparison
with a desalination plant in terms of the local environment and the pipeline effect from the
Mitchell River. The pipeline would have had to have been longer. 38

Ms Kelly O’Shanassy informed the Committee that Environment Victoria does
not support dams highlighting that water flowing down rivers provides an
important ecosystem function:
We do not believe that all that water going to the sea is a waste or is wastewater. I think a lot
of scientists and scientific evidence back that up. Even if you did not want to believe the
scientists, you could just look at the Coorong or the Gippsland Lakes and see that water
flowing out into estuarine ecosystems is an incredibly important component of the health of

36

Department of Sustainability and Environment, 'Environmental Impacts of Dams, Weirs and Pumping',
viewed 15 May 2009, <http://www.ourwater.vic.gov.au; Sinclair Knight Merz in association with Parsons
Brinkerhoff, Eastern Water Recycling Proposal: Alternative Options to Meet Long Term Demands - Dams,
Sinclair Knight Merz, Melbourne, 2005, pp. iii-xii.
37
Victorian Government, Submission, no. 54, 29 August 2008, p. 25.
38

P. Harris, Secretary, Department of Sustainability and Environment, Transcript of evidence, Melbourne, 8
September 2008, p. 8.
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those systems. We have very few rivers in Victoria that have not been dammed or affected in
any way; there is only a very small number, and some of them are in Gippsland. There are
one or two in northern Victoria, and those rivers are really important, particularly in the north,
because they provide most of the environmental flows that go into the Murray at the moment
because they are unregulated. So if you regulate those, you have real problems in the Murray
River as well. 39

The National Council of Women’s submission to the inquiry highlighted the
cost and environmental disruption of new dams noting that while dams may
have a place in flood mitigation management, they are generally not
appropriate for south east Victoria. 40
Professor John Langford, Director of Uniwater, noted that if a dam was to be
considered, the only viable option would be to dam the Mitchell. Professor
Langford stated:
It does have a significant amount of water in it. Pre the step-down in rainfall it was about
750 000 megalitres a year, so now probably 500 000. But if you were going to get any of that,
you would need a very substantial dam. It is one of the few free-flowing rivers in Victoria, and
it flows into the Gippsland Lakes, so the environmental consequences of doing anything to
that — and in our current circumstance, building a dam takes a while, a long pipeline, it is
energy intensive to get it here, plus we have got to wait till the dam fills.
So it really is not an alternative to the desalination plant, because if we are trying to fill a dam
in a dry sequence, it is not going to work. So it is definitely not an alternative to the
desalination plant, and personally I do not think it is worth considering. 41

Dr Ian McPhail, Commissioner for Environmental Sustainability also informed
the Committee of his lack of support for new dams noting that: the best sites
for dams are already used; that dams do not create new water; and that the
increasing interconnection of supplies is beginning to reduce the need for new
dams. 42 Dr McPhail also informed the Committee that:
The argument against the Mitchell is fairly straightforward. It will have a direct effect upon the
Gippsland Lakes and would, I think, create a series of reactive situations that would be just as
complex as what might have been solved by damming it. 43

In contrast to the views highlighted above, several stakeholders expressed
strong support for the investigation into, or construction of, new dams or
diversion weirs. 44 The Institute of Public Affairs’ (IPA) submission to the inquiry

39

K. O'Shanassy, Chief Executive Officer, Environment Victoria, Transcript of evidence, Melbourne, 8
September 2008, p. 34.
40
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J. Langford, Director, Uniwater, Department of Civil and Environmental Engineering, The University of
Melbourne, Transcript of evidence, Melbourne, 27 October 2008, p. 7.
42
I. McPhail, Commissioner for Environmental Sustainability, Transcript of evidence, Melbourne, p. 3.
43

I. McPhail, Commissioner for Environmental Sustainability, Transcript of evidence, Melbourne, p. 3.
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B. McGuire and F. Headlam, Submission, no. 24, 22 August 2008, p. 7; L. Harrington, Submission, no. 5,
21 July 2008, p. 1; Boroondara Residents' Action Group, Submission, no. 33, 25 August 2008, p. 2; P.
Gaynor, Victorian Water Forum, Transcript of evidence, Melbourne 10 November 2008.; Institute of Public
Affairs, Submission, no. 98, 6 October 2008, pp. 1-21; Victorian Farmers Federation, Submission, no. 9, 1
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analysed a variety of water supply options for Melbourne. In particular, the
submission outlined the options of damming the Thomson/Macalister, Latrobe
or Mitchell Rivers and highlighted the costs associated with each option. The
submission concluded that the construction of a new dam to collect water from
these rivers would likely be the most cost effective approach (compared to
other alternatives such as desalination, recycling, rainwater harvesting and
stormwater) and would act as a flood mitigation measure and provide improved
water security for Gippsland farmers. 45
The Victorian Farmers Federation (VFF) expressed their support for a policy
review regarding the construction of new dams noting that climate change is
predicted to deliver more extreme weather events such as floods, and that a
new dam has the potential to mitigate the impact of floods such as those
experienced in Gippsland in 2007. 46 The VFF went on to state that:
The VFF requests that the Government takes all the necessary steps to investigate the
options for extending existing dams including the Big Buffalo dam and William Hovel dam, as
well as building new dams including a dam on Mitchell River and capturing more of the rain
that falls over the Otway Ranges. These options should be seriously considered on their
relative merit of supplementing additional water. 47

A number of stakeholders informed the Committee that the construction of a
diversion weir on the Aberfeldy River (east of the Thomson Dam) should be
considered as an option to supplement Melbourne’s water supplies. 48 It was
argued that the construction of 30-40 metre high diversion weir on the
Aberfeldy River accompanied by a diversion tunnel to the Thomson Dam
would provide 25 gigalitres of water annually for Melbourne. 49 Stakeholders
noted that this option would provide low cost water ($0.37 per kilolitre 50), and
reduce the amount of flooding and nutrient loss (which occurred during the
Gippsland floods in 2007). 51
Plug the Pipe’s submission notes that any diversion placed on the Aberfeldy
River may impact on flows available to the Maffra/Macalister Irrigation
District. 52 The submission suggested that instead, a diversion of the Big or
Black Rivers should be considered. Plug the Pipe argued that water sourced
from these rivers would require minimal treatment and have minimal

August 2008, p. 8; Plug the Pipe, Submission, no. 84, 29 August 2008. Attachment 1 p. 1-3; Citizens for
Sustainable Water, Submission, no. 65, 29 August 2008, p. 35; R. Barraclough, Submission, no. 88, 8
September 2008, p. 4; G. Crapper, Submission, no. 62, 29 August 2008, pp. 1-23.
45
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environmental impact. 53 The submission reported the volume of water available
from these two schemes to be between 80-100 gigalitres annually. 54 The
Sinclair Knight Merz report noted that the Big River and Black River diversion
schemes could provide between 31 and 43 gigalitres per year respectively, but
that both schemes would pose a significant barrier to fish passage, sediment
transport and reduce the availability of water for agricultural production. 55
Plug the Pipe’s submission also suggested that the construction of a storage
reservoir on the Macalister River upstream of the Glenmaggie Reservoir
should be considered. Plug the Pipe believe that the reservoir would provide
irrigators with an increased security of supply, and reduce the volume of water
released from Thomson Dam for irrigation purposes making it available for
metropolitan use. 56

Dams in other jurisdictions
Advice provided to the Committee whilst overseas indicated that some
jurisdictions are not constructing new dams due to their environmental impacts.
The Committee notes that the future role of dams in providing urban water
supplies is not a management issue unique to Victoria.

The United States of America
As part of its investigations the Committee was briefed by representatives of
the Bureau of Reclamation, United States Department of the Interior, on the
role of dams in the United States of America. Mr Michael Hood, Senior
International Affairs Specialist informed the Committee that, beginning in the
early 1900s, the Bureau had been responsible for the construction of most of
the major water infrastructure in the United States, including the Hoover and
Grand Coulee dams, and is now responsible for the operation of more than
350 dams. 57 However Mr Hood also noted, that the Bureau had not constructed
a new dam since the 1970s and that it was now considered unlikely that
another major dam would be built in the United States due to the
environmental impacts and costs associated with dam construction combined
with a lack of political will. 58 Mr Hood informed the Committee that some dams
in the USA, which were built in the 1930s and 1940s, are now being
demolished in an attempt to address the environmental and other impacts
caused by their construction. 59
The Committee was also advised that the viability of some dams in the USA is
subject to a number of additional recent pressures. Perhaps most notable
among these is a predicted decline in future storage levels for some major
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dams. This point was reinforced by Mr Michael Hood who referred to work by
the National Sciences Academy of the United States which suggests that the
last half of the 20th century may have been a relatively wet period in historical
terms for the Colorado River. 60 Mr Hood went on to note that the combined
effects of drought, climate change, population growth and increased security
challenges, posed serious water policy challenges for the future. 61
The effect of these pressures is illustrated at Lake Mead, on the Colorado
River behind the Hoover dam, where the storage level has been falling since
October 1998. Lake Mead is one of the most important water resources in the
western United States and is one of the world’s largest water reservoirs which,
since the 1930s, has supplied water to farms, homes and businesses in
Arizona, Nevada, California, and northern Mexico. 62 As at 25 October 2007, the
level of the lake had fallen to 46 per cent capacity. 63 While the level of Lake
Mead has fallen to similar or lower levels on occasions during preceding
decades, 64 a 2008 report on the status of Lake Mead by scientists at the
Scripps Institution of Oceanography has predicted that there is now a 50 per
cent probability of the lake becoming completely dry by 2021, due to climate
change and overuse of water from the Colorado River. 65

Singapore
The Committee inspected a new reservoir which has been constructed in the
centre of Singapore city – the Marina Barrage. The Marina Barrage extends
350 metres across the mouth of the Marina Channel and is now the largest of
Singapore’s 15 reservoirs with a catchment area of around 10,000 hectares –
approximately one-sixth of the country’s total landmass. Located in the centre
of the city, construction of the Marina Barrage began in early 2005 and the
Barrage was officially opened on 31 October 2008. 66
The Marina Barrage incorporates a system of nine hydraulically operated steel
gates, spaced along the length of the dam wall, which, combined with natural
flushing and tides, will create a freshwater reservoir over a period of one to two

60 M. Hood, Senior International Affairs Specialist Bureau of Reclamation, United States Department of the
Interior, Meeting in Washington, 20 November 2008. See also: The National Academies, 'Colorado River
Basin Water Management: Evaluating and Adjusting to Hydroclimatic Variability', viewed 15 May 2009,
<http://dels.nas.edu/dels/rpt_briefs/colorado_river_management_final.pdf>.
61
M. Hood, Senior International Affairs Specialist Bureau of Reclamation, United States Department of the
Interior, Meeting in Washington, 20 November 2008.
62
See: NASA, 'Drought Lowers Lake Mead', viewed 15 May 2009,
<http://earthobservatory.nasa.gov/Features/LakeMead/>.; U.S Department of the Interior, 'Lake Mead - Low
Water', viewed 15 May 2009, <http://www.nps.gov/lame/naturescience/lowwater.htm>.
63
University of Nebraska-Lincoln, 'Lake Mead Elevation at Hoover Dam Continues to Fall ', viewed 15 May
2009, <http://www.hprcc.unl.edu/nebraska/Lake-Mead-2007.html>.
64

For a graph showing the October elevations of Lake Mead from 1938 to 2007 see: Dr. Ken Dewey,
University of Nebraska-Lincoln, 'Lake Mead Elevation at Hoover Dam Continues to Fall ', viewed 15 May
2009, <http://www.hprcc.unl.edu/nebraska/Lake-Mead-2007.html>.
65
Arachnoid, 'Lake Mead Water Levels — Historical and Current', viewed 15 May 2009,
<http://www.arachnoid.com/NaturalResources>
66
Singapore Public Utilities Board, 'Marina Barrage', viewed 25 February 2009,
<http://www.pub.gov.sg/marina/Pages/default.aspx>.; V. Chew, 'Marina Barrage', viewed 25 February 2009,
<http://infopedia.nl.sg/articles/SIP_1387_2008-12-24.html. >.
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years. 67 The freshwater will then be treated using reverse osmosis membrane
technology prior to consumption. When operational, the Marina Reservoir will
meet more than 10 per cent of Singapore’s current water demand. 68
The Marina Barrage will also form part of a flood control system for the city’s
low-lying areas, including Chinatown, Boat Quay, Jalan Besar and Geylang.
During periods of heavy rain, the dam’s series of nine crest gates will be
opened to release excess stormwater into the sea at low tide. During high
tides, excess stormwater will be expelled into the sea by large pumps which
have the capacity of pumping an Olympic-sized swimming pool each minute. 69
Figures 8.4 provides a cross-section of one of the dam’s steel gates.

Figure 8.4: Cross-section of Marina Barrage gate

Source: Singapore Public Utilities Board, ‘Marine Barrage: Scheduled Operation of Gates and
Pumps’, viewed <http://www.pub.gov.sg/marina/operation/Pages/default.aspx>.

Discussion
The Committee was particularly interested in the advice it received from US
water experts on the trend away from building dams in the US on the basis of
environmental effects and costs, and the move towards decommissioning old
dams for various reasons. The Committee also acknowledges the compelling
evidence it received from experts such as Professor Tony Wong from Monash
University who cautioned that under a worst-case scenario in terms of peak

67

Singapore Public Utilities Board, 'Marine Barrage: Scheduled Operation of Gates and Pumps', viewed 15
May 2009, <http://www.pub.gov.sg/marina/operation/Pages/default.aspx>.
68

Singapore Public Utilities Board, 'Marina Barrage', viewed 25 February 2009,
<http://www.pub.gov.sg/marina/Pages/default.aspx>.
69
Ibid.
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flow into our current dams, Melbourne’s dams will never fill again. 70
Furthermore the Committee understands that Melbourne may experience a
second significant drop in the level of its inflows to water storages, as has been
the case in Perth. In Perth, as a consequence of a climatic shift, planners are
examining water supply scenarios where they do not source water from
dams. 71
Given the current climate change predictions and that over 80 per cent of
Melbourne’s water supply is rainfall dependent, the Committee believes that
there is an urgent need to diversify the city’s water supply rather than invest in
the construction of new dams. On this basis alone the Committee does not
support the option of supplementing Melbourne’s water supply with new dams.
Furthermore the Committee understands from the SKM report that there are
environmental impacts of constructing a dam that cannot be managed,
including connectivity, sediment transport, nutrient/carbon transport, scouring
downstream of the dam, loss of productive land and loss of habitat (including
native vegetation and threatened species habitat). 72 The two likeliest options,
by volume - Mitchell River and Hume Corridor – have significant drawbacks.
As noted above the environmental impacts of the Mitchell River option were
nearly all rated moderate to severe. The Hume Corridor option has social
consequences and would impact on agricultural production.
Accordingly the Committee recommends that:
Recommendation 8.1
No additional dams be constructed to supplement Melbourne’s water
supply.
Timber harvesting and catchment management
The ENRC’s Inquiry into the Impact of Public Land Management Practices on
Bushfires in Victoria, 2008 identified that the threat of bushfires in the water
supply catchments poses “a clear risk to the quantity and quality of Victoria’s
water supplies”. 73 This threat was realised during the Victorian bushfires of
February 2009 when parts of the upper reaches of the Maroondah, Upper
Yarra and O’Shannassy catchments were damaged. 74 As a precaution, water
was transferred to other reservoirs in an effort to protect water quality. 75

70

T. Wong, Chief Executive Officer, Facility for Advancing Water Biofiltration, Honorary Professorial Fellow,
School of Geography and Environmental Science, Faculty of Arts, Monash University, Transcript of
evidence, Melbourne, 27 October 2008, p. 5.
71
J. Langford, Director, Uniwater, Department of Civil and Environmental Engineering, The University of
Melbourne, Transcript of evidence, Melbourne, 27 October 2008, p. 2.
72
Sinclair Knight Merz in association with Parsons Brinkerhoff, Eastern Water Recycling Proposal:
Alternative Options to Meet Long Term Demands - Dams, Sinclair Knight Merz, Melbourne, 2005, p. ii.
73
Environment and Natural Resources Committee, Inquiry into the Impact of Public Land Management
Practices on Bushfires in Victoria, Melbourne, 2008, p. 89.
74
75

Melbourne Water, Update on Bushfires in Catchments, Media Release, 10 February 2009.

ABC News, 'Fire-affected catchments emptied to save water supply', viewed 16 February 2009,
<http://www.abc.net.au/news/stories/2009/02/16/2492035.htm>.
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Some submissions to the bushfire inquiry advocated particular forms of timber
harvesting – thinning for example – as a means of regulating fuel loads in
Victoria’s forests and thereby preventing bushfires of the scale and intensity
experienced in recent years. 76 The Committee found that there is a need for an
increase in the extent and frequency of prescribed burning in water catchment
areas to mitigate the risks associated with future bushfires. 77
The Committee received conflicting evidence in relation to timber harvesting
within Melbourne’s water catchments. Advocates for timber harvesting argued
that the active management of forests can substantially increase water yields
in the catchments of dams. In contrast, a number of stakeholders argued that
timber harvesting within catchments should be banned as the new tree growth
after harvesting uses more water than old tree growth.
Submissions received by the Committee referred to both logging and thinning.
The Committee assumes that those submissions advocating for the cessation
of logging refer to any form of timber harvesting.
Melbourne’s water catchments are granted a higher level of protection from
timber harvesting than State forests due to concerns about the possible impact
of harvesting on water quality and yields. The Australian Conservation
Foundation informed the Committee that Yarra River tributaries which include
the Cement, Armstrong, Starvation and McMahon’s creeks, are open to
logging despite a 1999 pre-election commitment to exclude logging from
Melbourne’s closed water catchments. 78 The Victorian Association of Forest
Industries’ (VAFI) submission noted that approximately 265 hectares (0.17 per
cent) of Melbourne’s water catchment has been harvested each year over the
past two decades. 79
In 2004 as part of Securing Our Water Future Together (Action 2.21) the
Victorian Government commenced the Harvesting in Water Catchments study.
The project, more commonly referred to as the “Wood and Water Project”,
aims to:
•

undertake hydrological studies on the impact of logging on water yield
of catchments in State forests supplying water to Melbourne;

•

develop options aimed at improving the water yield, including potential
changes to management practices and phasing out logging in these
areas;

•

assess the feasibility of establishing plantations outside State forests to
offset any reductions in timber availability. This will be informed by the
results of modelling and mapping work on high, medium and low
hydrologic impact zones for plantations; and

76

Environment and Natural Resources Committee, Inquiry into the Impact of Public Land Management
Practices on Bushfires in Victoria, 2008, p. 169.
77
Ibid p. 90.
78

Australian Conservation Foundation, Submission, no. 90, 11 September 2008, p. 4.
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Victorian Association of Forest Industries, Submission, no. 92, 18 September 2008, p. 2.
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•

investigate the economic, social and environmental benefits and costs
of these options. 80

On completion of these studies, “the Government will report on the findings of
these studies and begin consultation with the timber industry, the community,
and other stakeholders to develop a long term plan that will aim to improve
water yield outcomes for Melbourne’s catchments, while continuing to meet
timber supply commitments”. 81
Technical studies for the project were completed in October 2008. 82 Project
research that has been released estimates that the cessation of timber
harvesting in the Thomson, Tarago, Bunyip and Yarra Tributaries catchments
would yield 5.1 per cent per annum (15 gigalitres) more water in 2050
compared to the current yield which allows for the harvesting of a maximum of
340 hectares per annum within the catchments. 83

Stakeholder evidence
The Committee received a number of submissions advising that if logging
ceased, water yield would increase. The volumes of savings varied between
submissions. 84
Dr Ian McPhail, Commissioner for Environmental Sustainability expressed
support for the banning of logging in catchments noting that in addition to
regrowth reducing water yield, the logging process also creates silt runoff. Dr
McPhail informed the Committee that:
I believe there should not be logging in the water catchments for Melbourne. I am not saying
there should not be old-growth forestry, but I am saying not in the water catchments. The
reason was fairly straightforward for me. I went to visit the Thomson catchment at one stage,
up through some of that magnificent country from Gippsland, and I thought, as a New
Zealander of a long time ago, that they were in fact snigging out the valuable logs — in other
words, they were pulling them out overhead as they do in other countries. But they were not;
they are clear-fell. As far as I am concerned I would like to put to the vote, if you like, those
who would support the mosaic logging of the Yarra catchment, which was closed in the
19th century. If the answer was yes to that, I would be interested in the discussion on the
Thomson. But the reality is we need to maintain the highest quality water that we can. There
was somebody speaking earlier who was right: re-growth does actually increase water

80

Department of Sustainability and Environment, Securing Our Water Future Together, Victorian
Government, Melbourne, 2004, p. 36.
81 Ibid
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Department of Sustainability and Environment, 'Harvesting in Catchments', viewed 15 May 2009,
<http://www.ourwater.vic.gov.au/environment/harvesting-in-catchments>.

83Department of Sustainability and Environment, Research Results for 'Wood and Water Project': using the
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Victorian Government, Melbourne, 2004, pp. 1-4.
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Department of Sustainability and Environment, 'Harvesting in Catchments', viewed 15 May 2009,
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absorption by the new plant. But it is more than that; it is just the fact that the clear-felling
allows surface runoff, silt runoff, the whole works, which then adds to the cost of water
treatment as it comes into the system. 85

The Yarra Riverkeepers also informed the Committee that logging reduces
runoff into reservoirs and catchments, negatively impacting upon rivers and
water supply. The Yarra Riverkeepers recommend that logging “must be
stopped as a matter of urgency”. 86
Both the Environment Victoria and Institute for Public Affairs submissions 87
noted work undertaken by Marsden Jacob Associates which illustrated that
catchment thinning is one of the cheapest water augmentation options between $0.22 and $0.25. 88 The work compared the direct costs of a range of
water supply options based on water supply plans for Sydney, Perth, Adelaide,
Newcastle and NSW Treasury cost estimates (see Figure 8.5).

Figure 8.5: Direct costs of water supply/demand options for
Sydney, Adelaide, Perth and Newcastle

Source: Marsden Jacob Associates, The Economics of Rainwater Tanks and Alternative Water
Supply Options: A Report Prepared for Australian Conservation Foundation, Nature
Conservation Council (NSW) and Environment Victoria 2007, p. 13.

85

I. McPhail, Commissioner for Environmental Sustainability, Transcript of evidence, Melbourne, pp. 5-6.
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Yarra Riverkeepers, Submission, no. 56, 29 August 2008, p. 4.
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Environment Victoria, Submission, no. 58, 29 August 2008, p. 10.; Institute of Public Affairs, Submission,
no. 98, 6 October 2008, p. 8.
88
Marsden Jacob Associates, The Economics of Rainwater Tanks and Alternative Water Supply Options: A
Report Prepared for Australian Conservation Foundation, Nature Conservation Council (NSW) and
Environment Victoria 2007, p. 13.
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In contrast, to the anti-timber harvesting evidence the Victorian Association of
Forest Industries (VAFI) argued that:
VAFI believe that a program of thinning of regrowth forest could be undertaken to maximise
water yield. This approach has been tested in research trials in Victoria and Western Australia
and is being considered under action 2.21 [of Our Water Our Future: Securing Our Water
Future Together] as an element of potential forest management regimes. 89

The potential increase in water yield reported by VAFI is supported by
catchment thinning work being undertaken in the Wungong catchment in
Western Australia. 90 The Wungong catchment covers an area of approximately
13,000 hectares which is predominantly State Forest. 91 The catchment is a
mosaic of differing tree types and age profiles, and contains no old growth
forest. 92 The preferred primary thinning option involves treating the tree with
herbicide which leaves the tree standing. In contrast to felling the tree this
approach is far cheaper and makes it easier to carry out a burn after the
thinning as there is less accumulated ground fuel. 93 Thinning will be conducted
in approximately 62 per cent of the catchment area with a focus on noncommercial thinning. 94
The Wungong Catchment Environment and Water Management Project is
expected to restore four to six gigalitres of runoff water to the Wungong Dam
per year through the thinning of selected trees.95 Preliminary research indicates
that the equivalent to one gigalitre of additional water was generated for each
1,000 hectares thinned. 96
The Project Implementation Plan for the thinning trial noted the benefits of the
scheme to include:

89

•

an increased average runoff of 20-25 per cent compared to runoff
without treatment over the 12 year trial;

•

possible increase in aquatic diversity;

•

reduced CO2 emissions by reducing reliance on pumping for a new
water supply source; and

Victorian Association of Forest Industries, Submission, no. 92, 18 September 2008, p. 2.

90

The DSE define thinning as the harvesting of a selection of some of the trees in a forest stand in order to
increase the growth rate, health or wood quality of the remaining trees and in some water catchments is
used as a means of increasing water yields from forests.
91
Water Corporation, Wungong Catchment Environment and Water Management Project, Western
Australia Water Corporation, Perth, 2005 p. 6.
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Ibid p. 3.
Ibid. p. 5.
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•

deferral of new water supply developments. 97

Recent research and monitoring of the project released in 2008 states that:
Streamflow quantity and quality monitoring of the first treated area (TA1) has shown no
adverse impact on water quality. Also there is no apparent increase in runoff, which is not
unexpected as it could require a further one or two winters before any additional water
released into the soil and groundwater is observed in streamflow. 98

It is anticipated that the project will run for 12 years and will cost about $20
million, which is a unit cost of approximately $0.25 per thousand litres. 99 The
Committee notes that this unit cost is within the range of the Marsden Jacob
data.
In addition to an increase in water yields, VAFI note that active forest
management, such as thinning of the water supply catchments, also creates
economic, social and environmental benefits. For example, the presence of
skilled personnel and forestry access tracks are an important part of a risk
minimisation approach to fire management. 100 Similarly, VicForests’ submission
to the inquiry recognises the economic benefits of timber production within
Melbourne’s water catchments noting its contribution to Victoria’s regional
economy, particularly in the Yarra Valley, West and Central Gippsland and
Central Highlands. 101

Discussion
The Committee understands that a considerable level of debate remains
regarding the impact of timber harvesting activities on water yields within
Melbourne’s water catchments. It is generally accepted that following a
disturbance such as thinning, catchment water yields will typically experience a
significant increase. For example, a 2001 paper by Patrick Lane and Stephen
Mackay which examined a thinning project in NSW noted an increase in
streamflow after thinning, with water yields increasing by 31 per cent in the first
four years before returning to pre-treatment levels. 102 The Committee note
however that there is a lack of continuous long term monitoring of the impact of
thinning on water yields, with the Committee advised that monitoring of
Melbourne’s catchment yields tapered off during the late 1980s and early
1990s. 103 The Committee were advised that the University of Melbourne is in
the process of reviewing some of these projects.
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The Committee also notes that intense bushfires are the most significant risk to
Melbourne’s water supply catchments. Accordingly, the Committee
recommends that:
Recommendation 8.2
In order to quantify the effects of thinning and prescribed burning (in
appropriate areas) in Melbourne’s water catchments, the Victorian
Government initiate a detailed investigation and trial.
Adopted by the Environment and Natural Resources Committee
25 May 2009
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List of submissions

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

Ms Gillian Rayner
Ms Sheryl Allen
Mr Stephen Fenwick
Bromley Organics
Mr Lloyd Harrington
Ms Kate Wood
Axial Filter Systems Pty Ltd
Mr Graeme Harrison
Victorian Farmers Federation
Mr William Raper
Mr Tom Rendall
Wellington Shire Council
Essential Services Commission
West Wimmera Shire Council
Ms Mary Madigan
Western Water
Mr Chris Goodman
Ms Jane Rawson
Mr Gerald Brocklesby
Mr Benjamin Brocklesby and Ms Emily Elliot
Ms Patricia Hunt
Desaln8
Ms Viki Hain
Mr Brian McGuire and Ms Freya Headlam
Urban Development Institute of Australia (Victoria)
Mr Robin Friday
VicForests
John Leonard Consulting Services, Groundwater and Environment Consultancy
Mr Anthony Nicholas
Ms Noeline Frankin
Mr J McCauley
Mr Broderick Street
Boroondara Residents' Action Group
CSIRO
Mr David T. Bath
Victorian Water Industry Association Inc
Daisy Pool Covers
Dr Pat Phair
Brimbank City Council
Ms R Ashby
Sealed Air Corporation
Infrastructure Partnerships Australia
Ms Anne Jelinek
Frankston City Council
Bass Coast Shire Council
Wyndham City Council
Clean Ocean Foundation Inc
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48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
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Mr Maurice Schinkel
Monash University
Landscape for Life
Ms Mary J. Chandler
Irrigation Australia Limited
Mr Geoff Croker
Victorian Government
The Waters Family, Primary Producers
Yarra Riverkeepers
Water Standard Company Australia
Environment Victoria
Ms Maria Riedl
Stormwater Victoria
City of Ballarat
Mr Geoff Crapper
Watermark Australia
Alternative Technology Association
Citizens for Sustainable Water
North Central Catchment Management Authority
Mr William Pearse
Mr Greg Leslie, Deputy Director, UNESCO Centre for Membrane Science and
Technology, University of New South Wales
Moonee Valley City Council
Mr John and Ms Esther Cribbes
Acheron Valley Watch
Ms Julie Boustead
National Council of Women Victoria
Colac Otway Shire Council
City of Greater Dandenong
Mr Vince Hurley
Australian Institute Landscape Architects
Moorabool Shire Council
Mallee Catchment Management Authority
Hume City Council
City of Yarra
Evaporation Control Systems
City of Melbourne
Plug the Pipe
Mr Neil Barraclough
Barwon Water
Ms Gayle Gilbert
Mr Ralph Barraclough
Mr Richard Pearse
Australian Conservation Foundation
Housing Industry Association
Victorian Association of Forest Industries
Lower Murray Water
Minister for Housing
Moreland City Council
Protectors of Public Lands Victoria
Mr Peter Campbell
Institute of Public Affairs
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99.
100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.

Western Coastal Board
Royal Park Protection Group
Mr Russell Hendry
Mr John Herman
Manningham City Council
Master Builders' Association
Commissioner for Environmental Sustainability
Victorian Water Forum
Planning Backlash
Mr Ian Noble
Mr William Dekmetzian
Ms Rose Ovenden
Megasafe Pty Ltd
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Appendix 2
List of public hearings

Melbourne - 8 September 2008
Mr Ben Furmage, General Manager, Strategic Planning
Mr Chris Chesterfield, General Manager, Waterways Group
Melbourne Water
Mr Peter Harris, Secretary
Mr David Downie, General Manager, Office of Water
Department of Sustainability and Environment
Ms Kelly O’Shanassy, Chief Executive Officer
Environment Victoria
Mr Simon Ramsay, President
Mr Graeme Ford, Executive Manager, Policy
Victorian Farmers Federation

Melbourne - 27 October 2008
Mr Andrew Allan, President
Mr Peter Morison, Committee Member (PhD Student Monash University)
Mr Claude Cullino, Committee Member, (Manningham City Council)
Stormwater Victoria
Associate Professor Rebekah Brown, Program Leader, National Urban Water
Governance Program, School of Geography and Environmental Science, Faculty of Arts
Associate Professor Ana Deletic Institute for Sustainable Water Resources
Professor Tony Wong, Chief Executive Officer, Facility for Advancing Water Biofiltration;
Honorary Professorial Fellow, School of Geography and Environmental Science, Faculty
of Arts
Monash University
Professor John Langford, Director, Uniwater, Department of Civil and Environmental
Engineering
The University of Melbourne
Dr Shiroma Maheepala, Principal Research Officer, Land and Water Division
CSIRO
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Melbourne - 10 November 2008
Ms Mary Crooks, Project Director
Mr Wayne Chamley, Senior Project Officer
Watermark Australia
Mr David Mayes, Manager Strategic Planning and Sustainability
Mr Alex Fearnside, Team Leader Sustainability
Ms Sheridan Blunt, Acting Team Leader Transport
Mr Ralf Pfleiderer, Water Sensitive Urban Designer
City of Melbourne
Ms Andrea Bolch
Mr Neil Rankine
Mr David Wingfield
Citizens for Sustainable Water
Mr Paul Gaynor, President
Mr Stephen Cannon, Watershed Victoria
Mr Anton Vigenser, Clean Oceans Foundation
Mr Mike Dalmau, Plug the Pipe
Victorian Water Forum
Mr Stephen Cannon, President
Mr Neil Rankine, Vice President
Mr Paul Gaynor
Watershed Victoria
Mr Anton Vigenser, Chief Executive Officer
Clean Oceans Foundation
Mr Mike Dalmau
Mr Chris Harrison
Mr Ken Pattison
Plug the Pipe

Melbourne - 2 February 2008
Mr Tony Kelly, Chief Executive Officer
Yarra Valley Water (representing Melbourne's water retailers)
Ms Julianne Bell, Convenor
Royal Park Protection Group Inc.
Mr Brian Walters, President
Protectors of Public Land Inc.
Mr Geoff Croker, Civil Engineer
Dr Ian McPhail, Commissioner for Environmental Sustainability
Mr Hamish Walker, Director
Ms Jane Tovey, Program Manager, State of Environment Report
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Mr Bruce Greenop, Senior Program Officer, State of Environment Report
Office of the Commissioner for Environmental Sustainability
Mr Paul Fearon, Chief Executive Officer
Mr Sean Crees, Director of Water
Essential Services Commission

Melbourne - 16 March 2008
Dr Peter Coombes, Director
Bonacci Water
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18 August 2008
Gunnamatta, Victoria
Mr Carlo Iacovina, Chief Executive Officer, Clean Ocean Foundation
Mr Simon Peraton, Member, Clean Ocean Foundation
Mr Peter Scott, Program Director Research and Technology, Melbourne Water
Boags Rocks Outfall Pipe - Site visit and briefing
Carrum, Victoria
Mr Mike Smith, Manager - Eastern Treatment Plant, Melbourne Water
Mr Chris Williams, Manager Treatment & Recycling Planning, Melbourne Water
Mr David Downie, General Manager, Office of Water, Department of Sustainability
and Environment
Mr Will Guthrie, Director Economics and Regulatory Reform, Office of Water,
Department of Sustainability and Environment
Eastern Treatment Plant - Site visit and briefing
Melbourne, Victoria
Mr Rob Skinner, Managing Director, Melbourne Water
Mr David Downie, General Manager, Office of Water, Department of Sustainability
and Environment
Melbourne Water and Department of Sustainability and Environment - Briefing

15 September 2008
Adelaide, South Australia
Mr Chris Marles, Manager Business Development, SA Water
Mr Joe Lazzaro, Business Development Manager, SA Water
SA Water House - Briefing
Mr Chris Marles, Manager Business Development, SA Water
Mr Joe Lazzaro, Business Development Manager, SA Water
Bolivar Wastewater Treatment Plant – Site visit and briefing
Mr Bruce Naumann, Manger Water Systems
City of Salisbury – Site visit and briefing

16 September 2008
Adelaide, South Australia
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Mr Chris Marles, Manager Business Development, SA Water
Mr Joe Lazzaro, Business Development Manager, SA Water
Christies Beach Wastewater Treatment Plant - Site visit and briefing
Southern Urban Re-use Project - Site visit and briefing
Glenelg Wastewater Treatment Plant - Site visit and briefing
Glenelg to Adelaide Parklands Project - Site visit and briefing
Mr Kym Davey, Executive Director
Norm Doole, Chairman
Willunga Basin Water Company - Site visit and briefing

20 October 2008
South East Queensland, Queensland
Mr John Bradley, Chief Executive Officer
Mr Peter Dan, Executive Director, Water Reform
Mr Dan Spiller, A/Executive Director, Regional Planning and Policy
Ms Kay Gardiner, Executive Director, Demand Management and Efficiency
Mr Gerald Tooth, Director, Communications and External Relations
Queensland Water Commission – Briefing
Mr Barry Dennien, A/Chief Executive Officer
SEQ Water Grid – Briefing
Mr Keith Davies, Chief Executive Officer, WaterSecure
Tugun Desalination Plant - Site visit and briefing

21 October 2008
South East Queensland, Queensland
Mr Graeme Newton, Chief Executive Officer
Queensland Water Infrastructure Pty Ltd – Briefing
Mr George Theo, General Manger, Network Planning and Services, Brisbane City
Council
Mr Shane Morgan, Water Reclamation Manager, Brisbane City Council
Wynnum Micro-Filtration Reverse Osmosis Plant – Site visit and briefing
Mr Bob Durant, Gibson Island Alliance Manager
Gibson Island Advanced Water Treatment Plant – Site visit and briefing
Mr George Theo, General Manger, Network Planning and Services, Brisbane City
Council
Mr Shane Morgan, Water Reclamation Manager, Brisbane City Council
Rocks Riverside Park – Site visit and briefing
Mr Keith Davies, Chief Executive Officer, WaterSecure
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Bundamba Advanced Water Treatment Plant – Site visit and briefing

14 November 2008
Los Angeles, United States of America
Mr Hamish McCormick, Interim Consul General
Australian Consulate - Briefing

17 November 2008
Los Angeles, United States of America
Mr Michael Markus, General Manager
Mr Mehul Patel, Principal Process Engineer
Ms Eleanor Torres, Director of Public Affairs
Orange County Groundwater Replenishment System– Site visit and briefing
Mr Kevin Hunt, General Manager
Mr Karl Seckel, Assistant General Manager and District Engineer
Mr Joseph Berg, Water Use Efficiency Programs Manager
Mr Richard Bell, Principal Engineer
Municipal Water District of Orange County – Briefing
Mr Phil Lauri, Principal Water Resources Engineer
Edward C. Little Water Recycling Facility, West Basin Municipal Water District –
Site visit and briefing
Mr Jeff Kightlinger, General Manager
Metropolitan Water District of Southern California - Briefing

18 November 2008
Los Angeles, United States of America
Ms Kim O’Cain, Water Resources Specialist
Santa Monica Urban Runoff Recycling Facility, City of Santa Monica – Site visit
and briefing
Mr Jeff Stone, Chief of the Recycled Water Unit
California Department of Public Health, Recycled Water Unit – Briefing
Ms Rebecca Bjork, Water Resources Manager
El Estro Wastewater Treatment Plant, City of Santa Barbara – Site visit and
briefing

20 November 2008
Washington, United States of America
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Mr John Freedman, Board Member
Mr Zachary Dorsey, Publications and Communications Manager
WaterReuse Association – Briefing
Dr Thomas Jennings PhD, Senior International Affairs Specialist
Mr Michael Hood, Senior International Affairs Specialist
Ms Karen Senhadji, International Affairs Office
Bureau of Reclamation, United States Department of the Interior – Briefing
Mr Paul Scott, World Bank Liaison
Mr Dean Marrilly, Agricultural Attaché
Mr Jonathan Kolieb, Congressional Liaison Officer
Australian Embassy - Briefing

21 November 2008
Washington, United States of America
Mr William Anderson, Deputy Director, Municipal Support Division, Office of
Wastewater Management
United States Environmental Protection Agency – Briefing
Dr Thomas Reilly, Hydrologist
Office of Groundwater, United States Geological Survey – Briefing
Dr Tamim Younos, Associate Director
Dr Stephen Schoenholtz, Director
Virginia Water Resources Research Centre, Virginia Polytechnic and State
University – Briefing
Mr Chuck Boepple, Executive Director, Upper Occoquan Service Authority
Dr Thomas Grizzard PhD, Professor of Civil and Environmental Engineering, Virginia
Polytechnic and State University
Mr David Samplus, Professor, Biological Systems Engineering Department, Virginia
Polytechnic and State University
Indirect Potable Reuse Facilities, Upper Occoquan Service Authority – Site visit
and briefing

24 November 2008
Barcelona, Spain
Mr Jorge Malfeito Sánchez, R&D Director
Mr Victor Valverde Urdiales, Business Development Manager
Acciona Agua Desalination Research and Development Facility, Acciona Agua –
Site visit and briefing
President Ernest Benach
Parliament of Catalonia – Briefing
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President Ernest Benach
Ms Dolors Clavell i Nadal, President,
Ms Maria Dolors Rovirola i Coromi, Vice President
Mr Esteve Pujol Badà, Secretary
Ms Dolors Batalla i Nogués
Mr Ramon Espadaler i Parcerisas
Ms M. Assumpció Laïlla i Jou
Mr Agustí López i Pla
Mr Carles Sala i Roca
Mr Jordi Turull i Negre
Mr Santi Vila i Vicente
Ms Teresa Estruch Mestres
Mr Roberto Edgardo Labandera Ganachipi
Mr Antoni Llevot Lloret
Ms Maria Dolores López Ortega
Mr Jordi Terrades i Santacreu
Mr Pere Aragonès i Garcia
Mrs Marta Cid i Pañella
Mr Pere Vigo i Sallent
Ms Laura Vilagrà i Pons
Ms M. Ángeles Olano i García
Mr Santi Rodríguez i Serra
Mr Daniel Pi i Noya
Mr Albert Rivera Díaz
Committee for Environment and Housing, Parliament of Catalonia

25 November 2008
Alicante, Spain
Mr Ernesto Maximo Pérez Hernández , Business Development Manager
Mr Vicotir Valverde Urdiales, Business Development Manager
San Pedro del Pinatar I and II, and Cartagena Desalination Plant, Acciona Agua
– Site visit and briefing

26 November 2008
Madrid, Spain
Mr Edward Sellars, First Secretary, Department of Foreign Affairs and Trade
Mr Edward Palmesano, Second Secretary, Department of Foreign Affairs and Trade
Ms Auriol Seaton, Business Development Manager, Australian Trade Commission
Australian Embassy – Briefing
Ms María Antonia Trujillo Rincón, President
Mr José Madero Jarabo, First Vice President
Mr Franciso Reyes Martinez, Second Vice President
Committee for Environment, Agriculture and Fisheries, Spanish Congress –
Briefing
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Mr Eduardo del Pueyo Pérez, Deputy Director, International Relations Department,
Confederation of Spanish Employers
Mr Ernesto Pérez, Business Development Manager, ACCIONA Agua
Mr Alejandro Jiménez, Director, International Trade Department
Ms Concepción Santos Pedraz, Director, Studies Department, ANCI
Mr Adrián Rodríguez Rodríguez, Director, Department for International Relations and
Development, AQUALIA
Ms Eva Arnáiz García, Chief, International Department
Mr Borja Saez de Montagut, Structured Finance ASIA, BBVA
Ms Arantxa Mencía Saeta, Deputy Director, International Business Development,
BEFESA AGUA
Mr Álvaro Utrera Hernández, Project Manager – Project Finance, CAJA MADRID
Ms Mariá Ángeles Asenjo, Director, International Department, CNC – National
Confederation for Construction
Mr Alejandro Sánchez Sagardía, Director, DRACE MEDIO AMBIENTE
Mr Pedro Maristany Palacios, Deputy Director, International Business Development,
DRAGADOS
Ms Montserrat Sáenz de Ugarte, Export Director, TECNIBERIA
Mr Ramón Jiménez, CEO, TEDAGUA (Grupo Cobra)
Mr Miguel Á Fernández, Technical Director
Mr Juan Pablo López Heras, Director, Commercial Relations and Development
Department ,VALORIZA AGUA
Confederation of Spanish Employers – Briefing

28 November 2008
Singapore
Mr Chan Yoon Kum, Assistant Chief Executive, Public Utilities Board
Mr Harry Seah, Director of Technology and Water, Quality Office, Public Utilities
Board
NEWater – Site visit and briefing
Mr Freddy Soon, Senior Vice President, Corporate Relations, Hyflux
SingSpring Desalination Plant – Site visit and briefing

17 February 2009
Melbourne
Mr Adrian Booth, Manager, Rossdale Golf Club
Aquifer storage and recovery project at Rossdale Golf Club – Site visit and
briefing
Mr Richard Clarke, Manager, Sustainable Water Solutions, South East Water
Third pipe recycling project at Sandhurst Estate, South East Water – Site visit
and briefing
Ms Cathy Kiss, Senior Parks Planner, City of Melbourne
Royal Park Wetlands Project, City of Melbourne – Site visit and briefing
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Appendix 4
Extracts from the minutes of proceedings – 25 May 2009
The minutes of the proceedings of the Environment and Natural Resources
Committee show the following divisions which took place during consideration
of the draft report. A summary of these proceedings follows:

CHAPTER 5
Question –– That the key findings, text and recommendations of Chapter 5
stand part of the report –– put.
The Committee divided.
Ayes: 7

Noes: 1

Ms Joanne Duncan
Mrs Christine Fyffe
Ms Tammy Lobato
Hon John Pandazopoulos
Mrs Donna Petrovich
Mr Matt Viney
Mr Peter Walsh

Mr Craig Ingram

Question agreed to.
*

*

*

*

CHAPTER 8
Question –– That key finding 8.1 of Chapter 8 stand part of the report –– put.
The Committee divided.
Ayes 5

Noes 3

Ms Joanne Duncan
Mr Craig Ingram
Ms Tammy Lobato
Hon John Pandazopoulos
Mr Matt Viney

Mrs Christine Fyffe
Mrs Donna Petrovich
Mr Peter Walsh

Question agreed to.
*

*

*

*

Question –– That the text under the first heading “Discussion” of Chapter 8
stand part of the report –– put.
The Committee divided.
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Ayes 5

Noes 3

Ms Joanne Duncan
Mr Craig Ingram
Ms Tammy Lobato
Hon John Pandazopoulos
Mr Matt Viney

Mrs Christine Fyffe
Mrs Donna Petrovich
Mr Peter Walsh

Question agreed to.
*

*

*

*

Question –– That recommendation 8.1 of Chapter 8 stand part of the report ––
put.
The Committee divided.
Ayes 5

Noes 3

Ms Joanne Duncan
Mr Craig Ingram
Ms Tammy Lobato
Hon John Pandazopoulos
Mr Matt Viney

Mrs Christine Fyffe
Mrs Donna Petrovich
Mr Peter Walsh

Question agreed to.
*

*

*

*

EXECUTIVE SUMMARY
Question –– That chapter 8 of the Executive Summary stand part of the report –
– put.
The Committee divided.
Ayes 5

Noes 3

Ms Joanne Duncan
Mr Craig Ingram
Ms Tammy Lobato
Hon John Pandazopoulos
Mr Matt Viney

Mrs Christine Fyffe
Mrs Donna Petrovich
Mr Peter Walsh

Question agreed to.
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Appendix 5
Promoting water efficient households recommendations
8.1 The State Government, through the Essential Services Commission
closely monitor the impact of reduced consumer demand for household
water on the revenue and financial viability of water authorities,
particularly in regard to the maintenance and upgrade of water
infrastructure.
8.2 The ban on watering private lawns and the requirement for hoses used
to clean vehicles to be fitted with a high pressure cleaning unit, be
reviewed to ensure consistency with the principle of water
conservation.
8.3 The Victorian Government:
a) introduce a minimum efficiency standard for washing machines to
be phased in over three years; and
b) seek to have a minimum efficiency standard for washing machines
included in the national Water Efficiency Labelling and Standards
scheme.
8.4 The Victorian Government, through the Environment Protection and
Heritage Council and other relevant forum, promote the development of
a comprehensive national environmental labelling scheme for
household products and appliances that includes energy and water
efficiency.
8.5 The State Government, through Sustainability Victoria:
a) examine the merit of a requirement for houses sold or rented in
Victoria to meet minimum water efficiency standards; and
b) as an incentive for householders to move beyond a minimum
standard, create a system of mandatory disclosure of water
efficiency on the sale or lease of residential property.
8.6 The level of water consumption of Local and State Government
buildings be displayed in prominent public areas. The data should
include a reference point to enable the public to make an assessment
of performance.
8.7 The State Government, in partnership with water authorities, follow
Yarra Valley Water’s lead and introduce customer accounts that
provide a comparison of the customer’s average daily usage with that
of a water efficient household of similar size and location by mid 2006.
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8.8 The Essential Services Commission investigate the impact of ‘smart’
water meters on household water consumption, as a matter of priority.
8.9

The State Government, through the Essential Services Commission:
a) further investigate the pricing of metropolitan water, within the
rising block tariff structure, to promote water conservation,
including discretionary use above essential indoor consumption;
b) pricing structures outside the metropolitan area should reflect the
same principles; and
c) the revised water pricing structure should ensure a safety net is in
place to protect low income consumers.

8.10 The review of the Victorian Planning Provisions and building approvals
framework should be completed as a matter of priority, in order to
ensure a consistent approach to sustainable urban water management
8.11 The Environment Protection Authority and the Department of Human
Services review of the framework and guidelines for alternative water
sources including recycled water, greywater, stormwater and rainwater,
should be completed as a matter of priority.
8.12 The Department of Sustainability and Environment develop a
comprehensive strategy to address the main barriers to the
implementation of water sensitive urban design principles including
public acceptance, economic and regulatory barriers, resistance from
the relevant professional trades (e.g. engineers, planners, architects,
developers, plumbers) and the quality of water for re-use. The strategy
should be developed as a matter of priority and take into account the
findings of:
a) the review of the Victorian Planning Provisions and building
approvals framework; and
b) the Environment Protection Authority and the Department of
Human Services review of the framework and guidelines for
alternative water sources.
8.13 The Department of Sustainability and Environment, as part of the
strategy to address the barriers to the implementation of water
sensitive urban design, develop an assessment tool to assist
developers to determine the cost effectiveness of providing a third pipe
system in new developments.
8.14 The Department of Sustainability and Environment in collaboration with
the Municipal Association of Victoria, Master Plumbers and Mechanical
Services Association of Australia, the Housing Industry of Australia,
water authorities and Local Government develop water sensitive urban
development demonstration projects that will become models of best
practice for Local Government, developers and the community:
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a) these projects should be rigorously evaluated and the results from
the evaluation widely publicised;
b) the demonstration projects should include the use of greywater,
recycled effluent and stormwater and developments of different
scales; and
c) the demonstration projects should integrate, where possible, with
energy
efficiency
demonstration
projects
and
extend
across Victoria.
8.15 The Department of Sustainability and Environment’s strategy on the
implementation of water sensitive urban design include:
a) an outline of the roles and responsibilities of various public
authorities with regards to household greywater use;
b) a clear regulatory framework for the installation and maintenance
of greywater systems for multi-unit dwellings;
c) a greywater communications strategy to inform householders of
the risks, benefits and maintenance requirements for greywater
diversion devices and treatment systems and the purposes for
which greywater can be used safely. This strategy should be
developed in cooperation with the Environment Protection
Authority, Department of Human Services, Municipal Association
of Victoria and other relevant authorities;
d) a training package on all aspects of domestic recycled water
including greywater, for Local Government officers responsible for
the assessment and approval of household greywater systems
and for plumbers who install the systems;
e) a requirement for point of sale information to be provided with
greywater systems that includes guidance on compatible
bathroom/laundry/kitchen products and the importance of
subsurface irrigation for food plants;
f) a review of the accreditation of greywater diversion and treatment
systems and the need for accreditation of service technicians for
greywater systems; and
g) a commitment by the Department of Sustainability and
Environment to engage with appliance manufacturers and the
plumbing industry to improve technologies for diverting greywater
for appropriate household re-use.
8.16 The Department of Sustainability and Environment and water
authorities target water education and behavioural change programs to
specific segments of the community identified as having been
traditionally neglected in water conservation campaigns. These groups
include the rental sector and young people.
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8.17 The individualised marketing approach adopted in the Our Water, Our
Future Water Saver pilot program be further trialled to develop a cost
effective methodology to encourage behavioural change.
8.18 The Department of Human Services and the Department of
Sustainability and Environment expand and promote the Smart Homes
water audit program for low income households to water authorities
throughout Victoria.
8.19 The State Government and water authorities community education and
information programs be extended to not only encourage household
water saving, but also to minimise the wider environmental impact of
household water consumption.
8.20 The Department of Sustainability and Environment review the list of
drought tolerant plants it recommends to the community to ensure no
weeds are listed.
8.21 The Department of Sustainability and Environment initiate a research
and development program, to develop and promote efficient low cost
irrigation techniques and technology for municipal and residential
gardens, in cooperation with the horticultural industry, nursery industry
and research institutes.
8.22 The Department of Sustainability and Environment’s Water Saver
Garden Centres pilot program, if successful be significantly expanded
to nurseries and garden centres across the state and include bulk
household garden suppliers.
8.23 A voluntary water efficiency labelling scheme for garden plants, similar
to the Water Miser plant labelling system or the 6 star scheme for
appliances, to assist consumers in making informed decisions about
water efficient gardening at the point of purchase, be developed and
implemented by the Department of Sustainability and Environment, in
conjunction with water authorities, Local Government, the nursery
industry and non government sector.
8.24 State and Local Government introduce a policy of planting low or nowater gardens at all public buildings.
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Appendix 6
Government response to recommendation 8.3
a) Supports
The government supports further examination of this recommendation and full
cost benefit assessment of the impact of introduction of minimum efficiency
standards for washing machines, and a full discussion and examination of
practical timeframes.

b) Supports (subject to national processes)
The government supports this recommendation and will play a lead role in the
National WELS working group to achieve positive results in improving the
average water efficiency of products on the market, subject to a rigorous
national impact assessment and cost benefit analysis of minium efficiency
standards.
The Victorian Government has played a lead role in the introduction of the
national Water Efficiency Labelling and Standards (WELS) Scheme, which will
become mandatory in mid 2006. The national WELS working group is currently
investigating the potential to introduce minimum standards for appliances in the
Scheme, including washing machines.
Such an assessment would need to consider the impacts on low-income
households, consumer choice and washing machine prices. Any minium
standard would needs to be at the level where the benefits are at least equal to
the costs. The approval process for the national scheme would need to be
adhered to.
The WELS scheme is a well-established program that has already achieved
positive. The scheme includes water efficiency labels for domestic washing
machines.
Victoria is prevented from having higher product efficiency standards than other
States, by the Commonwealth’s Mutual Recognition Act 1992. A national
approach is required for such matters.
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Minority report

Mr Craig Ingram, MP
While I support the majority of the committee’s report and recommendations, I
have a number of concerns and issues with the report and believe that the
report is deficient in addressing a number of the key water supply options
available for Melbourne.
The terms of reference clearly states that the committee should investigate the
relative merits of a number of options. It is my view that due to political
sensitivities and beliefs, agreement would never have been reached on the
relative merits of two water supply options, namely purified recycled water and
dams.
The report would have been a stronger document and would have provided a
better framework for Melbourne’s future water needs if the committee had been
able to determine the relative merits of each option, compared to other options.
As such, the report does not prioritise or compare different options against other
alternative proposals.
From the evidence presented and the investigations of the committee, it has
become clear through both the population projections and the decline in
catchment runoff reliability that Melbourne will need a major new augmentation
of water in the medium term. The committee therefore has an obligation to
recommend to the Parliament and government a bipartisan solution and
preferred future direction for the best options for Melbourne’s future water
supply.
The committee investigated a number of decentralised water supply options
including stormwater harvest, rainwater tanks, improved catchment
management, dual piping, water efficiency and water savings. All these options
have the potential to increase the available water and reduce demand. Each
has the potential to offset the demand for new major water augmentation
projects. I believe that the committee has adequately addressed this area of the
report.
While all of these decentralised projects and options have been supported the
major conflict and problems with the report are with the major augmentations or
centralised water supply options.
From the evidence presented to the committee and our investigations I believe
that the best and preferred alternative for Melbourne’s next major water
argumentation has not been supported by the majority of the committee.
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Purified Recycled Water (PRW)
The committee should have supported a much stronger position on purified
recycled water (PRW). This view is based both on the evidence presented to
the inquiry, the scientific facts, the information made available and the
experience in other jurisdictions. PRW is technically achievable and available
now and has the potential to supply a safe reliable and non-rainfall dependent
major augmentation for Melbourne water supply.
The planning process, if this option was supported, would require a change in
direction from the government, as a number of alternative options are currently
being investigated by the government to utilise treated wastewater from the
Eastern Treatment Plant. It is my view that PRW would be a preferable use of
this resource than both alternative options.
IPR should have been the priority option supported by the committee as the
next major augmentation for Melbourne which will be required in coming
decades. By not supporting this option, the committee has struggled to find a
clear direction on the relative merits and the preferred option for Melbourne’s
future water supply.
As the committee has not made a definitive statement on PRW, future
governments will find it hard to seriously consider this as a credible and viable
option. Even though PRW is the preferable water supply option for a range of
criteria such as scientific, environmental, financial and power requirements. As
PRW has effectively been dismissed by the committee, future governments will
most likely look at more environmentally damaging or power intensive options
like large desalination plants or dams. In my view, the committee has not shown
appropriate leadership in this issue.
I am disappointed that the committee has not made any recommendations to
government on purified recycled water. An acceptable recommendation would
have been:
The Victorian Government undertake a comprehensive evaluation of
treating and utilising purified recycled water from the Eastern Treatment
Plant to augment Melbourne’s drinking water supply. The evaluation
should include an assessment of all suitable technologies and provide a
comparison with Melbourne’s other water supply options.
While this recommendation could be stronger, it still would have provided the
necessary direction to government. The majority of the committee has made no
recommendation on this matter and the conclusion of the chapter is as follows:
The Committee notes that there will continue to be calls for IPR as Melbourne’s demand
for water increases. However, given the Victorian Government’s water augmentation
plans and efficiency initiatives, the Committee see no need for IPR in the immediate
future.
With further technological advances in wastewater treatment and the likelihood of future
increases in water needs and declining catchment yields, it would be prudent for the
Victorian Government to monitor IPR projects in other jurisdictions.
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This chapter contains little substance due to the political sensitivities of indirect
potable reuse (IPR) or purified recycled water (PRW). As such, I could not
support the recycling chapter as it is a weak incomplete chapter without any
clear direction, finding or conclusion. It does not move the water debate forward
in any positive way.
The technology is available now and has been for a number of years. It has
been proven and tested as is discussed and shown in the report. Many
jurisdictions, both internationally and in Australia, have implemented PRW and
indirectly Melbourne is already utilising water supplies that contain reuse of
retreated sewage. While PRW is an accepted and scientifically proven
technology, the politics of the “yuck” factor has overridden the ability of the
committee to provide a conclusive direction.
Dams
It is disappointing that the coalition members of the committee have ignored the
scientific and environmental evidence presented to the committee by the
majority of the credible water experts about the construction of dams
The evidence was clear that new dams are not a viable sustainable or effective
solution to the future water needs of Melbourne.
The committee received significant evidence that the environmental impact of
constructing new dams was prohibitive and they should not be considered as
an option.
In a response to a question on new dams, Professor John Langford, recognised
as a leader in urban and rural water management reform, outlined the often
proposed or potential sites for dams and why a new dam was not an acceptable
or viable alternative to desalination or other major augmentation options. His
evidence is attached to this document.
This is consistent with the majority of expert evidence suggesting that dams
should not be considered, based on the environmental impact and the need to
diversify the supply for Melbourne.
While a number of community and lobby groups proposed the construction of
major dams mostly in Gippsland including the Mitchell, Aberfeldy and Macalister
rivers their evidence was at odds with the both the scientific community and
those directly involved in the water industry.
Those groups proposing dams included a number of organisations that are
opposing the government’s water plans, including the VFF; the Institute of
Public Affairs; and the Victorian Water Forum made up of the Clean Ocean
Foundation, Plug the Pipe and Watershed.
It is disappointing that organisations opposing the government’s current water
augmentation plans believe that while projects like the North South Pipeline and
desalination are not acceptable, it is considered acceptable for dams to be built
in Gippsland and more water to be diverted from the already stressed
Gippsland Lakes catchments.
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The impact of a proposed dam on a river that feeds into the Gippsland Lakes
would not -- and cannot -- be supported.
Mr Craig Ingram, MP
Member for Gippsland East
Evidence presented by Professor John Langford to the public hearing, 27
October 2008 in response to a question on dams.
I have been involved in dam building, so I am not philosophically opposed to them — so
there you go. But if I look at Melbourne — and I have been involved in the strategic
planning of Melbourne’s system, and I can produce you maps that were out of bottom
drawers. To the west of Melbourne there is basically no resource; it is effectively used. In
fact with the climatic shift, there is no point in building dams over there. There is no
water. You would be storing air. If I look to the north, then in the Murray–Darling Basin
the system is highly regulated. The river has stopped flowing to the sea. We have got a
lot of air in dams. We have got constraints such as a cap on diversions, and frankly the
diversions are going to have to come down if that river and irrigation are going to
survive………….. So building a dam north of the Great Dividing Range is not on —
there’s no point. Now I am starting to go east. If I were looking to tap water, there is the
Aberfeldy River, and you could build a 2-kilometre tunnel into the Thomson. In fact I
proposed doing that in 1982. But it is only about 20 000 megalitres every year, and given
what has happened to the shift in climate, it is probably not worth going after. If you go
east of the Aberfeldy, the country falls away in elevation, so you are looking at either
about a 70-kilometre tunnel in one hit to get out into the headwaters of the Wonnangatta
and the Mitchell to put it into the Thomson, and that really is not particularly economic
because of the scale of the tunnel and the fact that you are only getting a thin strip of
catchment south of the Divide. So diverting water by gravity into Thomson is not a goer.
If you looked at the Macalister — people look at the flood that has occurred,………. But
even with that flood, the annual flow in that river was below the long-term average and
followed one of the steps that I put up there. So enlarging that would not do you much
good. So you are now looking at the Mitchell River. There was a proposal to build a dam
on the Mitchell, which was a puddle, to seasonally regulate the flows for the vegetable
growers on the Lindenow Flats. That was canned. But if you were looking to build a dam,
that would be as close as you could get. It does have a significant amount of water in it.
Pre the step-down in rainfall it was about 750 000 megalitres a year, so now probably
500 000. But if you were going to get any of that, you would need a very substantial dam.
It is one of the few free-flowing rivers in Victoria, and it flows into the Gippsland Lakes, so
the environmental consequences of doing anything to that — and in our current
circumstance, building a dam takes a while, a long pipeline, it is energy intensive to get it
here, plus we have got to wait till the dam fills. So it really is not an alternative to the
desalination plant, because if we are trying to fill a dam in a dry sequence, it is not going
to work. So it is definitely not an alternative to the desalination plant, and personally I do
not think it is worth considering. If you want Plug the Pipe, I’ll tell you what, you would
have an even bigger Plug the Pipe if that occurred.
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Minority report

Mrs Christine Fyffe, MP
Mrs Donna Petrovich, MLC
Mr Peter Walsh, MP
The Committee was informed that the Government instigated a major review
into Victoria’s Future Water Plan with a White Paper in 2004 and the Central
Region Sustainable Water Strategy in 2005 outlining the Government’s plans
for supplying Melbourne’s water needs.
One of the key planks of the Central Region Water Strategy was detailed on
Page 64 of the Strategy under the heading ‘Trading with Northern Victoria to
meet Melbourne’s future urban needs’. It states The Government considers that Melbourne must tap the significant potential for
conservation, efficiency and reuse and recycling gains within the Central
Region rather than connecting with northern Victoria and buying water from
northern irrigators.
Irrigation in northern Victoria generates significant direct and indirect economic
benefits for the State which the Government will continue to foster. There is
also a critical need to recover water from supply systems in northern Victoria for
the environment, most notably as part of the Living Murray Initiative and
commitments to restore environmental flows to the Snowy River. Furthermore,
irrigators will need to gain further savings in light of potential climate change
impacts.
Due to the magnitude of water required, the significant potential alternate
options to meet Melbourne’s shortfall and the challenges already facing the
irrigation community, the Government does not support Melbourne buying water
from irrigators in northern Victoria to meet Melbourne’s future consumptive
needs.
Finding
On this basis those preparing the Minority Report condemn the Brumby
Government for ignoring its own commitment from the 2005 Central Region
Sustainable Water Strategy Report not to take water from Northern Victoria to
Melbourne.
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The Committee was provided with a detailed briefing from the Department of
Sustainability and Environment (DSE) and Melbourne Water explaining that
scenario planning for Melbourne’s future water needs were being based on the
average inflows of the last three years being the possible norm in the future as
indicated in Figure 1.1 below (taken from Chapter 1).

Figure 1.1: Annual inflow into Melbourne’s major
harvesting reservoirs
Annual Inflow to Major Harvesting Reservoirs
(Thomson, Upper Yarra, O'Shannassy and Maroondah Reservoirs)
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However, modelling for the Government major water saving initiative in
Northern Victoria, known as the Foodbowl Project, which will provide water for
Melbourne down the North-South Pipeline, is based on long term historic water
inflows not those of the last three years as Melbourne’s water availability
scenario planning is.
GMW water loss data as per Table 1.1 show that total water losses in the GMW
Irrigation area are now less than the total of water savings promised by the
Brumby Government as per table 1.2.
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Table 1.1 Goulburn Murray Water Losses
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Project

Promised
savings
(ML)

GMW Reconfiguration

25,000

$50 million
Foodbowl Modernisation
Stage 1

225,000

$1 billion
CG1234

17,600

$42.8m
Shepparton

52,000

$188m
Foodbowl Modernisation
Stage 2

200,000

TOTAL

519,600

Table 1.2 Projected Water Savings

Recommendation:
That in projecting water savings from the Foodbowl project modelling be
based on water availability to the irrigation system over the last 3 years,
parallelling the approach taken to planning Melbourne’s future water
availability from existing storages.

322

Minority Reports

Customer charges
Customer charges levied by the water licensees fully fund day-to-day management and
operation of Melbourne’s water supply systems. Additionally, customer charges are the
primary source of funding water infrastructure investment. For example, nearly 90 per
cent of the $4.9 billion cost of the Victorian Water Plan will be funded through customer
charges. 1043 Figure 2.6 displays the approximate proportion of funding sources for the
Victorian Water Plan.

Figure 2.6: Funding sources for the Victorian Water Plan capital works
program 1044
10%

90%

Customer charges

Other funding sources

This section from Chapter 2 of the report clearly demonstrates the fact that the
Victorian Water Plan is being funded by customer imposed charges not through
a Government budget allocation despite the Melbourne Water businesses
paying record amounts into consolidated revenue over the last decade.

1043
1044

Victorian Auditor-General, 2008, Planning for Water Infrastructure in Victoria, page 19
Ibid, page 19
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Melbourne
Water
1999-00

2000-01

Dividends
$114475
Environment
Levy
Tax Equivalent
Payments
Yarra Valley Water
1999-00

$119746

Dividends
$49551
Environment
Levy
Tax Equivalent
Payments
City West Water
1999-00

$60958

Dividends
$49439
Environment
Levy
Tax Equivalent
Payments
South East Water
1999-00

$50950

Dividends
Environment
Levy
Tax Equivalent
Payments

$69675

$58430

200102
$98942

2002-03
$99400

200304
$95700

200405
$41300

200506
$97000

200607
$86600

200708
$99400
Total

2000-01

2000-01

2000-01

$55555

$68472

$56089

$62920

$59000

$23745

$6270

$1,184,614,000

200102
$52693

2002-03

200304
$48400

200405
$44100
$12540

200506
$36800
$16720

200607
$14800
$16720

200708
$21400
$16720

Total

$60400

$20136

$302920

$23121

$19124

$16747

200102
$54750

2002-03

200304
$41600

200405
$41600
$7660

200506
$27700
$10220

200607
$15200
$10220

200708
$24500
$10220

Total

$90800

$561,220,000

$26036

$32072

$29926

$24024

$23606

$8852

-$341

$579,034,000

200102
$62300

2002-03

200304
$54400

200405
$34800
$11340

200506
$45800
$15120

200607
$17300
$15120

200708
$37600
$15120

Total

$29082

$29588

$20569

$9875

$741,715,000

$34434

$102200

$42636

$36326

Total for Melbourne Water Authorities
$3,066,583,000

* Data sourced from Water Authorities Annual Reports – 1999-2008
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Finding
That if the Dividends, Levies and Taxes paid into consolidated revenue by the
Melbourne water business had been invested in additional water projects for
stormwater harvesting, recycling and water efficiency, the current water crisis could
have been averted.
The Minority Report members don’t support the recommendation that there be no
additional water storage capacity constructed to supplement Melbourne’s water supply.
It would be irresponsible to rule out the possibility of adding to Melbourne’s storage or
water harvesting capacity because, as the Auditor General was quoted in Chapter 4,
“..there is a growing body of evidence global climate change is likely to lead to more
frequent, intense storm events in Victoria.”
It may be necessary to enable capture of the stormwater from these predicted intense
storm events into new storages or by increasing the capacity of existing storages.
That this minority report expresses concern at the model the Brumby Government is
using to build one very large desalination plant at Wonthaggi. Experience
internationally demonstrates smaller (50-100 GL) more localised desalination plants are
more cost efficient, less damaging to the environment, have a smaller demand for
energy and leave a reduced carbon footprint.
Finding
Smaller localised desalination plants cited close to the point of delivery are more
energy efficient and cost effective at providing desalinated water.
This Minority Report notes the inconsistencies of the planning issues with the siting of
the Wonthaggi desalination plant on coastal land and that VCAT recently overturned
planning permits at Toora on the basis that these properties could be affected by rising
sea levels.
The Government has exempted itself from the usual planning process in its siting of the
desalination plant despite it being in a similar elevation to the Toora properties and 800
metres closer to the sea.
Although the Minority Report members support the thrust of the Report’s
recommendations on water saving initiatives they believe a legislated target for water
substitution would provide a more effective mechanism to increase the uptake of water
projects to replace potable water used for non-potable purposes with recycled water,
treated stormwater and rainwater.
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Recommendation
The Victorian Government support the Private Member’s Bill “Victorian
Water Substitution Target Bill” as introduced into the Upper House in
December 2007 by the Member for Eastern Region Peter Hall.
The objects of the bill are as follows:
(a) to reduce potable water use;
(b) to encourage the substitution of potable water with alternative water
supplies including recycled water, treated stormwater and rainwater;
(c) to encourage investment, employment and technology development in
industries that supply goods and services which reduce the use of
potable water.1
1

Taken from Hansard 16 April 2008, Victorian Water Substitution Target Bill, Legislative Council, Statement
of Compatibility pp.1256-1261

Mrs Christine Fyffe, MP
Mrs Donna Petrovich, MLC
Mr Peter Walsh, MP
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