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Melbourne Water’s strategic direction describes our vision, ‘Enhancing Life and 
Liveability’, and the three pillars of its delivery: ‘Healthy People’, ‘Healthy Places’  
and ‘Healthy Environment’. Providing safe, affordable and reliable drinking water  
is fundamental to Healthy People. This Drinking Water Quality Strategy outlines our 
approach to delivery in the context of evolving customer expectations and regulation, 
increasing population and urbanisation, climate change, and the need to integrate  
a broader range of water sources to meet the needs of our customers.

Strengthening the liveability of our community

Safe and secure water supply services are fundamental to life and 
liveability in Melbourne and the surrounding region. The water 
supply system has been providing these services to Melbourne for 
over 120 years; some of Melbourne’s water supply catchments 
were first protected in 1885. Favourable topography and 
significant protected catchment areas provided the foundation 
for a low-cost, high-quality supply that is valued by the community. 

Melbourne has a safe and trusted water supply system, and  
the way we provide our service is central to our customers’ 
experience and perceptions of Melbourne Water. The context 
and environment of this service is not static; maintaining our 
leadership in this area requires us to recognise new challenges, 
commit to innovation, and embrace new ways of managing  
the risks and opportunities – from sources to tap. 
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Why we need a drinking water quality strategy

This Drinking Water Quality Strategy is applicable to a range  
of potential sources and recognises the evolution of regulation 
and best practice risk management approaches. It also 
acknowledges the challenges of maintaining a resilient supply 
in the face of climate change and population growth. 

Melbourne Water manages public health risks arising from the 
integrated water management services that we provide through 
the application of preventative risk management, including 
the hierarchy of controls and quality management systems. 

Adopting the health based target (HBT) of one micro DALY(*)  
per person per annum, will guide water treatment barriers for 
reducing pathogens. This is important in ensuring public health.

Applying a consistent framework and quantitative risk 
methodology for all sources will ensure robust control measures 
to meet tolerable risk targets, service levels and legislative 
obligations.

This strategy supports the most efficient allocation  
of investment to public health improvement opportunities,  
and a robust evidence base to prioritise source/catchment 
management activities.

Managing water quality begins in the catchment the moment 
rain falls, right through to consumers turning on their tap.  
Our drinking water quality strategy takes a catchment-to 
tap-approach and considers all sources of water. There are 
opportunities to manage water quality at each stage of the 
multi-barrier process.

Water quality risks can be prevented or reduced at multiple 
stages of water supply – this is called the multi-barrier approach 
and is more robust than relying on a single barrier. 

This strategy has a 20-year time horizon. An implementation 
plan will outline and oversee the actions required to achieve 
our strategic objectives.

How this strategy will contribute to our vision

This Drinking Water Quality Strategy aligns with Melbourne Water’s Public Health Policy for water supply services.  
It outlines how we will achieve our vision of safe, secure and affordable drinking water for Melbourne over the next 20 years.

We will do this by:

•  Establishing strategic goals and objectives and setting levels of service 

•  Guiding policy, planning, capital investment, operational improvements and research 

•  Aligning business activities for improved drinking water quality outcomes

•  Strengthening collaborative partnerships with government, regulators, retail water businesses and the community. 

This strategy ensures we deliver on our commitments under the ‘Healthy People’ pillar in Melbourne Water’s strategic direction, 
and the Public Health Policy, by ensuring that we have continuity of supply and effective source management, and that we 
leverage innovation and our leadership position in the community and industry. 

Figure 1  Multi-barrier approach as outlined in the Australian Drinking Water Guidelines

Drinking  
water supply 
catchment

Storage Filtration Disinfection Distribution 
system

(*) DALY (Disability Adjusted Life Year) is a metric used to quantify the burden of disease in the community.  
The DALY quantifies the frequency of infection, and the duration and severity of the illness.
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Managing water quality begins in the catchment 
the moment rain falls, right through to consumers 
turning on their tap.



Figure 2  Strategic goals of the Drinking Water Quality Strategy
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Melbourne’s drinking water supply

Melbourne has celebrated high-quality drinking water for over 120 years, 
primarily because of our protected catchments*. 

With population growth, climate change and other pressures, we need to continue to manage water quality from source 
to customer – protecting public health by making sure drinking water supplied to Melbourne does not pose a disease risk 
to our customers.

Some of our water comes from open or unprotected catchments, and so requires more extensive treatment before it 
enters the distribution system. The treatment process at the Winneke and Tarago water treatment plants has additional 
steps to remove impurities before the water is disinfected. This is similar to processes used throughout the world where 
the ability to control and protect the source catchments is limited.

*Human access restricted/banned, no domestic animals
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Pressures: population growth and climate change

Population growth and climate change will continue to put 
pressures on both the quantity and quality of water from our 
existing sources, and will necessitate new water sources in  
the future. 

This strategy describes how we will work to understand and 
reduce water quality risks applicable to the range of potential 
sources, and recognises the evolution of regulation. 

The focus of this strategy

This Drinking Water Quality Strategy aligns with Melbourne 
Water’s Public Health Policy for water supply services to 
customers, and outlines how we will ensure the continuous 
delivery of safe drinking water. The strategy has a 20-year time 
horizon. The remaining phase of developing this strategy  
is detailed action planning.

Adopting the health based target (HBT) of one micro DALY per 
person per annum, aligned with the World Health Organisation, 
will also guide adequate water treatment barrier for pathogen 
reduction. 

Applying a consistent framework and quantitative risk 
methodology for all sources will ensure robust control measures 
to meet tolerable risk targets, service levels and legislative 
obligations. It will also support the most efficient allocation  
of investment in opportunities to improve public health and  
a robust evidence base to prioritise supply sources 
management activities. 

Melbourne Water: managing, treating  
and delivering drinking water 

As the wholesaler of Melbourne’s drinking water, Melbourne 
Water is responsible for managing the water supply sources, 
treating water and transferring it to our retail and regional 
water customers, who in turn supply water to over 4.3 million 
people in individual homes and businesses. 

Melbourne’s drinking water supply system comprises 
catchments (covering almost 1,600 square kilometres), 
headworks (i.e. storage reservoirs and transfer systems), 
treatment and distribution. 

Melbourne
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Desalination Plant

North-South
Pipeline 
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Toorourrong2
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Figure 3  Melbourne water supply system
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A majority of Melbourne’s water is collected from forested catchments under the control of the Department of Environment, Water 
and Planning (DELWP) and Parks Victoria (PV). There is provision for the maintenance of the water quality and otherwise for the protection 
of the water resources in those areas under the National Parks Act 1975. Over half of the water supply catchments are protected and 
closed to public access and as a result require minimal treatment.

Protected - human access restricted/banned, no domestic animals

Open - human access allowed, including houses, farming, industry etc.

+  walking track along open aqueduct but no access above the weir

*  includes public roads

Open

Catchment Protected
Recreational 
access only*

Catch drain 
protection

Planning 
protection No controls

Upper Yarra

Wallaby Creek

O’Shannassy

Yan Yean

Greenvale

Frogley +

Graceburn +

Sawpit Creek

Silvan

Cardinia

Donnelly’s Creek

Sugarloaf

Maroondah

Thomson

Armstrong

Starvation

McMahons

Cement

Bunyip

Tarago

Mid-Yarra

Table 1: Melbourne’s drinking water  
supply catchments
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Around a third of Melbourne’s drinking 
water comes from open water supply 
catchments where farming and other 
activities occur on private land (this can 
vary from around 10% to around 40% 
from year to year, depending on conditions 
such as drought). Given the unprotected 
nature of these catchments, additional 
filtration and disinfection barriers to 
contaminants are required. 

Most of Melbourne’s water is supplied via Silvan Reservoir, 
which receives inflows from Thomson Reservoir, Upper Yarra 
Reservoir, O’Shannassy Reservoir and other small tributaries 
to the Yarra River. Cardinia (now also supplied by the Victorian 
Desalination Project) and Greenvale Reservoirs are supplied  
by the Silvan system. These sources are supplied to the retail 
water companies unfiltered because of the high quality of the 
water drawn from the protected catchments and large storages. 

Yan Yean Reservoir and the Healesville supply system receive 
water from protected catchments and are filtered to reduce 
colour and turbidity. 

In contrast, water from Sugarloaf Reservoir is derived from a 
combination of the unprotected Yarra River water and protected 
catchment water from Maroondah Reservoir, and therefore requires 
filtration at the Winneke water treatment plant.

Disinfection of source water supplied from open storages  
is carried out when this water initially enters the distribution 
system, along with fluoridation and pH correction of the  
major supplies. At locations where source water comes from 
unprotected catchments or sources that have little detention 
time, filtration plants treat this source water to maintain quality. 
Water sourced from protected catchments requires less 
treatment and is disinfected, fluoridated and pH adjusted before 
supply. Secondary disinfection and secondary pH correction 
are applied to specific zones (usually remote from the initial 
treatment). Fluoridation plants are operated at the direction of 
the Department of Health and Human Services to protect the 
dental health of the people of Melbourne. The operation of the 
fluoridation plants is a statutory requirement under the Health 
(Fluoridation) Act 1973.

Melbourne Water’s two largest filtration plants that treat 
water from unprotected catchments are Winneke (at Sugarloaf 
Reservoir) and Tarago (at Tarago Reservoir). The Winneke water 
treatment plant incorporates processes including coagulation, 
clarification, filtration and chemical dosing for fluoridation, 
chlorination and pH correction. Tarago’s water treatment plant 
uses an additional UV irradiation barrier downstream of filtration 
to ensure an additional barrier against protozoa. The remaining 
plants treat water using disinfection, fluoridation and pH 
correction processes.
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Melbourne Water’s water supply is one  
of only two in the world (the other being 
Portland) that can still produce high quality 
drinking water without the need for UV 
disinfection, as a result of managing risk  
at the source. 

The Millennium Drought (from 1997 to 2009) showed the  
need and importance of a diversified water supply system.  
The Victorian Desalination Project and North-South Pipeline 
are available to supplement Melbourne’s water supply. The 
North-South Pipeline, formerly known as Sugarloaf Pipeline,  
is a 70 kilometre pipe that can carry water from the Goulburn 
River to Melbourne’s storages at Sugarloaf Reservoir. It is not 
currently operating and will only be used to supply drinking 
water when storages are extremely low, or when needed for 
local fire fighting. The pipeline will remain part of our insurance 
against reaching the likes of the record low storage levels we 
saw in mid-2009. 

The Victorian Desalination Project is capable of providing  
up to 150 gigalitres per year of drinking water to Melbourne’s 
water network. It does this by removing salts and minerals 
from seawater, passing it through reverse osmosis membranes. 
When the plant is in operation, desalinated water flows through 
a transfer pipeline to Cardinia Reservoir, where it mixes with 
water from the catchments. 

Using desalinated water reduces the demands on Melbourne’s 
water storages. This will allow storages to recover from dry 
years, and provide resilience when our communities are faced 
with times of natural disasters, like drought or bushfires. 

As with all our water, desalinated water meets the strict 
standards of the Australian Drinking Water Guidelines 2011, 
Victorian Safe Drinking Water Act 2003 and World Health 
Organization Guidelines 2011. The Department of Environment, 
Land, Water and Planning (DELWP) manages the plant’s contract 
with AquaSure on behalf of the state. We work closely with the 
operators to ensure the plant produces water that meets the 
high standards Melburnians currently enjoy. Water quality is 
tested at the plant and at all delivery points before the water 
enters our system. Desalinated water can be used as a single 
source or blended with catchment water. 

We will continue to annually assess the need for water from 
the Victorian Desalination Project based on resource outlook 
analysis and scenario planning that considers a range of factors 
such as the best balance of security of supply, current and 
forecast storage conditions, Bureau of Meteorology outlooks 
and customer impacts.
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Melbourne’s emerging water sources

Looking to the future we know that, under some climate change 
and population growth scenarios, we may need to add to 
Melbourne’s supplies as early as the mid-2030s (See Figure 4 
from Water for Victoria (October 2016).

We need to explore other potential fit-for-purpose water 
sources, including recycled water and stormwater. These sources 
could be used to support urban greening and consequently 
reduce the pressure on the existing drinking water supplies. We 
will use our expertise and experience in applying a preventative 
risk management framework approach (e.g. hazard analysis and 
critical control points – HACCP) and seek to augment the use 
of diverse, fit-for-purpose water sources.

Incorporating alternative sources: stormwater,  
recycled water

Stormwater is generated when rain falls on impervious 
(non-absorbent) surfaces like roads and footpaths. Rainwater 
that is not collected on roofs also contributes to stormwater 
when it is discharged to the street. Stormwater is not defined 
specifically under the Water Act 1989. Not all stormwater is 
available for consumptive use because urban waterways need 
water to function ecologically. Recycled water is water sourced 
from sewage that has been highly treated for the purposes  
of reuse. Recycled water is defined under the Water Act 1989.

All around the city there are opportunities to develop a  
more integrated water supply system incorporating diverse 
water sources. 

Stormwater and recycled water are ideal sources for irrigating 
parks and gardens and flushing toilets. When we use these 
resources as a fit-for-purpose supply, we have an alternative  
to using drinking quality water, relieving some of the pressure 
on the water supply system. 

We are a wholesale producer of recycled water, which we supply 
to the retail water companies. In the west, the Werribee Tourist 
Precinct includes customers such as Werribee Park Golf Club, 
Werribee Open Range Zoo and Werribee Park and Mansion. 
Through the Eastern Irrigation Scheme, TopAq supplies more 
than 80 customers with recycled water for horticulture, open 
space irrigation and industrial processes. Several housing estates 
around Cranbourne use a dual pipe system to access recycled 
water for watering gardens, flushing toilets and watering 
streetscapes and open spaces.

It is inevitable that Melbourne will face a greater demand in 
water resources into the future due to population growth and 
climate change. Offsetting Melbourne’s unfiltered water supply 
with supplies like stormwater or recycled water will relieve  
the pressure on drinking water supplies. We will continue to 
enhance the use of stormwater and recycled water for fit for 
purpose uses.
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Planning for the future – and optimising the mix  
to secure our water supply 

We must consider not only additional sources, but also how 
treatment of our traditional catchment sources may change 
under pressures such as encroachment of population. If it is 
required, the capital cost to filter the Silvan water supply system 
alone would be greater than $1 billion1. Water from a closed 
catchment like Silvan is around seven times cheaper than 
desalinated water from Wonthaggi (See Figure 5). It is important 
to understand these cost impacts when planning for the future. 
This strategy seeks to ensure future decisions around such 
augmentations are cost-effective and do not put a significant 
cost burden on the community.

COST TO SUPPLY

Closed catchment
(Silvan)

Full treatment
(Mid-Yarra)

Desalination
(Wonthaggi)
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Figure 5  Estimated costs to supply various source waters

1 Silvan WTP Concept Design – Final Report GHD (2011)

Figure 6 The implementation plan will consider multiple water sources and how to optimise the mix of supplies now  
and into the future 

Open catchment 
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To ensure safe drinking water is supplied to Melburnians,  
we are developing a framework that will consider multiple 
water sources for the drinking water supply (Figure 6). Aligned 
with the health based target approach and the Australian 
Drinking Water Guidelines (2011), it will allow us to optimise 
the mix of sources now and into the future. Stormwater and 
recycled water will be used to offset drinking water supply. 
Open and closed catchment water sources will be assessed  
on the degree of treatment required to meet the health based 
target of 1 micro DALY. Considering the Melbourne drinking 
supply as an integrated system will mean we can optimise  
the treatment mix of our water supply to ensure it meets 
 our customer, legislative and bulk supply requirements, and 
considers factors like climate change and population growth.

What is safe drinking water?

Safe drinking water is palatable. It does not contain any 
pathogen, substance, chemical or blue-green algae toxin, 
alone or in combination, at levels that pose a risk to human 
health2. It achieves a high regard in the community. 

Melbourne Water must meet its obligations under the 
Victorian Safe Drinking Water Act 2003, Safe Drinking Water 
Regulations 2015, Health (Fluoridation) Act 1973, and bulk 
water supply agreements with customers (i.e. the metropolitan 
retail water businesses and other water authorities). 

In Australia, the Australian Drinking Water Quality Guidelines 
2011 provide a framework for determining the quality of drinking 
water supplied to consumers, with particular emphasis on public 
health protection. These guidelines are the authoritative 
reference in Australia for the provision of safe drinking water 
and for meeting our obligations under the Safe Drinking  
Water Act 2003. 

What is the value of safe water?

In 2007 almost 12,000 British Medical Journal readers voted in 
a poll that clean drinking water and sewerage disposal was the 
greatest medical advance since 1840. Before safe drinking water 
and sewerage disposal was introduced in Melbourne, typhoid 
and cholera was prevalent with 20 deaths per 1000 people. This 
is no longer the case. The value of safe drinking water is generally 
understood in terms of its benefit in avoiding the economic costs 
of illness. For instance:

•  In 2000, an outbreak of the pathogenic bacteria, the 0157:H7 
strain of E. coli in Walkerton Ontario (Canada) resulted in  
7 deaths and 2,300 ill from drinking contaminated water. 
The Walkerton outbreak cost an estimated C$155 million 
with human suffering taken into account. The public strongly 
favoured source protection as a key component of the water 
system. The Walkerton Commission of Inquiry recommended 
source water protection as part of a comprehensive 
multi-barrier approach.3

•  In 1998, Cryptosporidium and Giardia were detected in 
Sydney’s water, resulting in three ‘Boil Water’ notices being 
issued to over three million consumers. The incident resulted 
in the loss of public confidence, resignation of the chair and 
managing director and dismissal of senior managers at Sydney 
Water. Key recommendations of the Sydney Water Inquiry 
were to establish catchment protections to minimise sources 
of contamination and to establish an independent catchment 
management authority. They stated that water quality should 
be the primary consideration in decision making affecting 
the catchment. The NSW Parliament legislated to create 
the Sydney Catchment Authority to alter the management 
of stored water and improve the quality of water entering 
the plant.4 Despite no reported illness, the cost of the Sydney 
incident is estimated at approximately A$350 million.5 

A common thread in these incidents and subsequent investigations  
is the need for source water protection and restricting activities 
within water supply catchments. It is difficult to translate the 
intrinsic value of our protected catchments into monetary terms 
and not understate their value. These costs do not account for  
the adverse and sustained impact of waterborne disease outbreaks 
on public confidence. 

Melburnians place a high value on drinking water quality,  
which has a reputation for being the most pleasant and safe  
in the world. This reputation impacts greatly on the liveability  
of Melbourne. 

2 Report of the Walkerton Inquiry, A strategy for safe drinking water D.O’Connor, 2002 

3 Health-Based Targets Manual, WSAA, 2015

4 Sydney Water Inquiry, fifth report final report volume 2, December 1998, Peter McClellan QC

5  Drinking Water Quality Regulatory Framework for Victoria, Regulatory Impact Statement for the Safe Drinking Water Regulations 2004,  
State Government of Victoria, 2004

To ensure clean drinking water is supplied to 
Melburnians we are developing a framework that 
will consider multiple water sources for the 
drinking water supply. 
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Figure 7  Illustrative example of the Water Safety Continuum for Cryptosporidium for a city with 1 M people

6 Australian Drinking Water Guidelines: Draft framework on microbial health based targets, 2016.

Health based targets

Melbourne communities enjoy water that poses almost no  
risk to human health. However the exact risk has been hard 
 to quantify. The World Health Organization defines microbial 
safety in terms of the period a person is ill, where 1 ‘Disability 
Adjusted Life Year’ (DALY) represents one lost year of healthy 
life. Put simply, a tolerable risk, expressed in DALYs, gives us 
the ‘acceptable burden of disease from drinking water’. 

The internationally accepted tolerable risk is 1x10-6 DALYs, 
commonly referred to as a micro-DALY. This can be translated 
to a contribution to rates of gastrointestinal disease (GI) that can 
be attributed to drinking water supplied. (See Figure 7 above.)

Currently the only target for microbial safety in the Australian 
Drinking Water Guidelines (ADWG) is the absence of Escherichia 
coli (E. coli). However, E. coli is not necessarily an effective 
indicator organism for other bacteria in drinking water and 
cannot be used as an indicator for viral and protozoan pathogens.

Quantitative microbial risk assessment (QMRA) involves a 
more rigorous assessment of the presence of pathogen hazards, 
potential human exposure via the drinking water, and dose 
– disease response relationships to determine whether the 
DALY-based tolerable risk target is being met.

Implementing this approach can be onerous due to the 
data-intensive nature of QMRA and the need to characterise 
the pathogen load inherent in source waters; however, it 
provides a much more rigorous evidence based approach  
to designing interventions to manage risks. 

It also brings the opportunity to harmonise risk management 
approaches across different sources and end-use combinations, 
and is already in routine use for Class A recycled water schemes.

Moving to the health based targets (HBT) approach (Figure 8) 
ensures that the level of public health risk is minimised. The 
microbial HBT that applies to Australian drinking water supplies 
is 10-6 Disability Adjusted Life Years (DALYs) per person per 
year (pppy). 

Health based targets are consistent with the guiding principles 
of the Australian Drinking Water Guidelines and should be used 
as a supplementary tool when following these guidelines. Health 
based targets align with the key principles in the drinking 
water guidelines: 

•  The greatest risks to consumers of drinking water are 
pathogenic microorganisms. Protection of water sources 
and treatment are of paramount importance and must 
never be compromised. 

•  The drinking water system must have, and continuously 
maintain, robust multiple barriers appropriate to the level 
of potential contamination facing the raw water supply.

•  Ensuring drinking water safety and quality requires the 
application of an explicit risk management approach. HBTs 
have been adopted in the Australian Guidelines for Water 
Recycling, and the United States Environmental Protection 
Agency, World Health Organization and Health Canada 
guidelines for drinking water.
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What health based targets mean for Melbourne Water

Health based targets (HBT) implementation means that we 
need to review our existing risk assessments for water supply 
systems. These assessments will help refine and target our 
ongoing approach to ensuring effective barriers between the 
source water pathogen hazards and the end customer. This 
approach is already underway with the implementation of  
an additional treatment step – ultraviolet disinfection –  
at Winneke. 

Work in this area includes completing sanitary surveys for 
water supply sources, which will assess the level of risk in 
source water and will be used in HBT implementation to 
confirm if barriers are sufficient. Our initial sanitary surveys in 
2016/17 will focus on closed catchment sources where source 
protection and catchment management are the key barriers. 
The sanitary survey program is due to complete its survey 
phase in 2018/19. We will consider sanitary survey progress 
and resulting needs in the DWQS implementation plan.

Figure 8  Summary of the process for drinking water supplies to meet the microbial HBT of 10-6 DALYs per person per year

ELEMENT 2
Assessment of 
drinking water 
supply system

ELEMENT 3
Preventative  
measures for  
drinking water  
quality  
management

ELEMENT 4
Operational 
procedures and 
process control

ELEMENT 11
Evaluation and audit

ELEMENT 12
Review and continual 
improvement

1.   Source water 
assessment

2.   Determine required 
log reduction values

3.   Determine barrier 
performance

4.   Determine need  
for improvement

5.   Implement  
improvements  
to system

Consider additional monitoring to reduce uncertainty, 
reducing source challenge through catchment and 
source management or improving water treatment 
performance/barriers

Determine residual risk by comparing required log  
reduction requirements with what is currently being 
achieved to determine the shortfall and urgency for action

Review operational data and confirm actual performance

Sanitary survey combined with E.coli monitoring data for 
raw water source

A)  Determine log reduction requirements using binning 
system based on source water categorisation

B)  Confirm log reduc-
tion requirements 
using binning 
system based on 
pathogen data 

C)  Calculate log  
reduction 
requirements using 
QMRA and disease 
burden

Optional additional process refining step to help 
confirm source water category (step B or C)

Outcome: Meet health based target of 10-6 DALYs per person per year
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Managing drinking water quality: who is responsible? 

Melbourne Water

•  Manage catchments as defined in the Catchment  
and Land Protection Act 1994. 

• Protect the water storages and the reliability and  
 quality of water supply under the Water Act 1989

•  Manage water quality parameters as per the Statement 
of Obligations under the Water Industry Act 1994.

• Treat water and distribute to supply point. 

•  Conduct research into emerging water industry issues. 

Water retail companies

•  Manage distribution water supply from supply points 
through to storage reservoirs and customer taps.

•  Manage water quality parameters as per the Statement 
of Obligations under the Water Industry Act 1994.

Department of Health and Human Services

•  Administer the Safe Drinking Water Act 2003 and 
regulations. 

•  Regulate drinking water quality to protect public health 
through the implementation of the Safe Drinking Water 
Act 2003, the Safe Drinking Water Regulations 2005 and 
the Health (Fluoridation) Act 1973.
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Department of Environment, Land, Water and Planning

•  Ensure the sustainable management of water resources 
through catchment management and resource allocation, 
and through governance of the water industry, by 
administering the Water Act (1989). 

•  Manage Victoria’s water resources in partnership with  
a network of government agencies and water authorities. 

•  Produce the guidelines for planning permit applications  
in open, potable water supply catchment areas to protect 
the quality of potable water supplies, using a risk based 
approach, while facilitating appropriate development  
within these catchments.

•  Manage the desalination plant’s contract with AquaSure  
on behalf of the state.

Parks Victoria

•  Manage state and national parks including those  
containing drinking water catchments. 

Environment Protection Authority

•  Protect Victoria’s waters through designing and 
implementing environmental laws, policies and regulatory 
controls to prevent pollution and protect the environment. 
Administers the Environment Protection Act 1970.

Essential Services Commission

•  Determine water pricing and oversees the service standards 
to be achieved by Victoria’s water businesses as authorised 
under the Essential Services Commission Act 2001.

Policies and strategies influencing  
this strategy

Water for Victoria 2016 is the Victorian Government’s state-wide 
plan for water. The plan sets out priority areas for water 
management across the state and provides a clear strategic 
direction for the water sector, including in the Greater Melbourne 
region. It sets out actions for the water sector so that we are 
prepared for the likely impacts of population growth, climate 
change and extreme events on our water resources and water 
availability. Water for Victoria identifies the need for diverse 
water sources to achieve secure water supplies into the future. 
Using stormwater and recycled water to reduce pressures  
on our drinking water supplies will mean we can delay future 
augmentations of the drinking water supply system. 

We are strongly committed to mitigate the risks to our 
catchments in order to maintain a reliable drinking water supply 
for now and in the future. This strategy enables a framework that 
is applicable to the range of potential catchment conditions and 
sources, and recognises the challenges of maintaining a resilient 
supply in the face of climate change and population growth. 

Melbourne Water’s strategic direction describes our unique 
contribution to the vision of ‘Enhancing Life and Liveability’ 
with three pillars: ‘Healthy People’, ‘Healthy Places’, and ‘Healthy 
Environment’. This strategy rests on all these pillars with an 
emphasis on, Healthy People, through the provision of safe, 
secure, affordable, world-class drinking water. 

Melbourne Water’s Public Health Policy underpins this strategy. 

The regulatory context for this strategy is articulated in the 
Statement of Obligations (SoO), Safe Drinking Water Act 2003 
and the Australian Drinking Water Guidelines (ADWG) 2011.
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How we meet our strategic objectives

Providing high-quality, safe and reliable drinking water is managed within Melbourne Water’s Drinking Water Quality 
Management System. (Figure 9)

The principles guiding how we plan and act to meet our strategic objectives align with, and are subordinate to the principles 
 in the Environment Protection Act 1970, Public Health and Wellbeing Act 2003 and the Australian Drinking Water Guidelines 2011 
(ADWG). The principles are:

1.  Maintain multiple, constant, independent and robust barriers to ensure drinking water quality is always protected.

2. Do not degrade source water quality.

3. Continue to use the preventive risk management approach.

4.  Plan and act with all reasonable precaution and due diligence.

5. Use the best available evidence to make decisions.

6. Plan and act sustainably and safely.

7.  Collaborate through understanding, transparency and involvement.

Figure 9  Policy and business context
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The Victorian Safe Drinking Water Regulations 2015 requires 
greater emphasis on using a preventive risk management 
framework, including a multiple barrier approach, quantification 
of microbial risk and monitoring performance of each barrier.

In Victoria, health based targets (HBTs) support the water 
utilities to meet their requirements of the Safe Drinking Water 
Act (SDWA) and Safe Drinking Water Regulations (SDWR). 
Specifically, Part 3 Management of Risks to Water Supply, 
Section 2, of the regulations states:

On and from 1 January 2016, for the purposes of section 9(1)(e) 
of the Act, a risk management plan prepared by a water agency 
that operates and maintains a drinking water treatment process 
applied to untreated water must contain details of the 
methodology that is used by the water agency to quantify 
microbial hazards, including— 

(a)  the extent to which pathogenic microorganisms are 
present in water that enters the drinking water treatment 
process; and 

(b)  the extent to which that drinking water treatment 
process— 

(i)  removes those pathogenic microorganisms from the 
water; or 

(ii)  reduces the amount of those pathogenic microorganisms 
in the water

Nationally, the National Health and Medical Research Council 
(NHMRC) has developed a draft framework on microbial HBTs, 
which is to be incorporated into the ADWG at its next revision 
(expected later in 2017). 

One of our key challenges is to deliver on a diverse range 
of customer expectations and balancing expectations with 
appropriate levels of service, affordability and aspirations  
for liveability.

Safe, secure, affordable drinking water:  
the key challenges

The fundamental principle underpinning this strategy is that 
Melbourne Water must continue to provide the community 
with safe, secure affordable drinking water while meeting 
these future challenges: 

•  Maintaining existing system performance – ensuring  
our inherited legacy of a low cost – low treatment system  
is protected for current and future generations

•  Growth – increasing demand and pressure on closed 
catchment sources and risks in open catchments as land 
uses change 

•  Climate change – impacting on the quality and availability 
of source water

•  Changing regulatory standards – adopting health based 
targets, which will lead to enhanced examination of our 
system barriers and may lead to improvement requirements. 

As well as preparing for these future challenges, we have 
completed a gap analysis of current system performance versus 
the strategic goals outlined in this strategy. This has identified 
system improvements that are required to enable and/or deliver 
the objectives of this strategy. 

Crucial implications of climate change on Melbourne’s drinking 
water quality include increased risk of bushfires, intense storms 
and algal blooms. This increases the potential for reduced water 
quality due to the lack of filtration prior to supply, and increased 
prevalence of blue-green algae. 

We must be prudent in employing disaster risk reduction 
measures (beyond preparedness and recovery plans) to reduce 
the impact of potential hazards resulting from climate change 
and disasters, to reduce the vulnerability of critical water supply 
assets, and to increase our capacity to respond to disasters. 

Bushfire in catchments 2009
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Depending on the nature of the fire and subsequent storm 
events, water quality impacts in mature forests may be evident  
for up to five years after a bushfire, resulting in reduced ‘natural 
filtration’ capacity with subsequent impacts to disinfection 
efficacy and aesthetics. Even filtration can be overwhelmed by 
the spike in sediment load. The potential impacts to catchment 
run-off are significant, with long-term impacts up to 150 years, 
severely compromising Melbourne’s water security (Figure 10). 

Increased land use intensity and population growth in open 
catchments presents water quality challenges. These catchments 
support agricultural, recreational and tourism activities that are 
of significance to Victoria. Without strategic oversight, however, 
there is potential for source water quality to deteriorate over 
time because of individual or cumulative impacts. Despite 
compliance with regulatory standards for the provision of safe 
water, there is increased public scrutiny of the quality of these 
source waters, particularly as they relate to agricultural chemicals. 

Melbourne Water has a Catchment Management Plan in place 
for the Tarago catchment. Planning controls manage future  
risk from development while partnership programs with rural 
landholders and Baw Baw Shire seek to reduce risks from existing 
land uses.

Planning to manage risks to source water quality in catchment 
areas is fundamental to the multiple barrier approach. A United 
States Environmental Protection Agency study of several water 
supply schemes found the cost of removing contamination  
by water treatment to be 30 to 40 times that of preventing 
contamination in the first place.7
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Figure 10  Generalised average annual water yield for E. regnans  
with forest age (Kuczera G. 1987).

The potential impacts of fires to catchment 
run-off are significant with long-term impacts up 
to 150 years, severely compromising Melbourne’s 
water security.

Yarra River, Yering Gorge Pump Station (left) and Tarago catchment (right)

7  Benefits and costs of prevention: Case studies of community wellhead protection, Vol 1, Source water protection business and economic series report 
No.2, 1995, United States Environment Protection Agency
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AN INTEGRATED APPROACH
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The challenges facing Melbourne 
Water requires its leaders to cross social, 
environmental and technological 
boundaries, to combine disciplinary 
knowledge and to use theory to inform 
effective practice. This strategy draws 
on knowledge and research from many 
fields to provide a transdisciplinary, 
whole-of-water-supply-system approach. 

To do this we will take an integrated approach that 
considers all water sources, the multi-barrier ethos to  
the treatment of that water, and move to health based 
targets. Developing a framework that considers these 
aspects will mean we can meet these strategic objectives: 

1. Ensure continuity of water supply

2.  Consider and appropriately manage all water  
supply sources

3.  Remain trusted leaders and embrace innovation



Strategic objective 1

Continuity of supply

Our promise

•  Ensure that the management of the drinking water supply system aligns with the preventive risk management framework 
and delivers on our obligations. 

•  Optimise our systems and source mix to provide safe, cost effective water supply using a health based targets approach  
and ADWG principles.

•  Ensure the system is reliable, robust and resilient to challenges such as climate change, security threats and changing land use.

Key peformance indicators Status

1.  Preventive risk management is reflected in Melbourne Water’s Drinking Water Risk Management System  
and plans – aligned with the ADWG.

2.  Quantitative (microbial and chemical) risk assessment for the drinking water supply system is current  
and informing management practices, system and plans – aligned with the ADWG.

3.  Water sourced from protected sources is maximised to the extent practicable and consistent with Bulk 
Entitlement requirements.

4.  Deliver our Bulk Water Supply Agreements successfully and comply with our Safe Drinking Water Act 2003 
(SDWA) obligations.

5.  Vulnerability (including disasters, access and security) and capability assessments and plans for all catchments 
and drinking water quality assets are developed.

6. Emergency management system is effective and plans are current.

• On track  • Under development

Melbourne Water’s Drinking Water Risk Management Plan 
describes the Drinking Water Quality Management System  
for the treatment and supply of drinking water to the retail water 
businesses, and is based on ISO9001 Quality Management 
System requirements and HACCP (hazard analysis and critical 
control point).

Melbourne Water will continue to adopt the hierarchy of controls 
in managing risk, focusing on prevention, and will implement 
the Safe Drinking Water Regulations 2015 and further updates 
of the ADWG, providing a greater focus on microbial health based 
targets. Managing the aesthetic attributes of the water supplied, 
particularly discoloured water, taste and odour, and variations 
in chlorine residual, remains a Melbourne Water priority. Through 
continual information gathering and analysis, such as modelling, 
qualitative and quantitative data collection, we will identify 
sustainable improvements to risk management. 

The system of protected catchments provides a significant 
barrier against contamination. Water sourced from protected 

catchments requires minimal treatment to meet physical, 
chemical and biological water quality requirements. Detention 
in the major reservoirs further improves the water quality 
before it enters the supply system. Water will be sourced where 
we can optimise quality and costs for the community. Melbourne 
Water will invest in physical security measures, education and 
enforcement to improve the security of our assets.

Melbourne Water will continually review our scenario planning 
and employ disaster risk reduction measures to reduce potential 
impacts to water quality caused by storm events, drought, 
bushfires and algal blooms. 

Melbourne Water will continually review our 
scenario planning and employ disaster risk 
reduction measures to reduce potential impacts 
to water quality caused by storm events, drought, 
bushfires and algal blooms.

Strategic objective 1: Continuity of supply
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Strategic objective 2

Source management

Our promise

•  All water supply sources have effective management regimes. 

•  Protection for catchments is formally recognised in legislation and statutory planning schemes.

•  Land use planning and development protect drinking water sources and assets.

Key peformance indicators Status

1.  All water supply sources have a management regime encompassing documented preventive risk management 
interventions. A water quality-based framework is in place to ensure all new sources are integrated into the 
system in a consistent, safe and cost-effective way. 

2.  Assessment and modelling tools such as sanitary surveys, modelling and evaluation trials, and water 
monitoring programs verify improvements in source water condition. 

3.  Planning controls are in place to formalise Melbourne Water’s role in protecting drinking water supply catchments.

4.  “Fit for purpose” integrated water management initiatives are promoted to minimise diffuse and  
point source pollution.

5. Assets are protected from encroachment through appropriate buffers provided by planning overlay controls.

• On track  • Under development

We will manage all source waters to ensure the provision  
of affordable and high quality drinking water now and into  
the future. 

Past decisions to set aside large areas of forested catchment, 
excluding humans and development for the purpose of harvesting 
water, are the main reasons why Melburnians today enjoy 
relatively high quality, low cost water. Managing and continuing 
to protect these areas requires a coordinated effort by PV, DELWP 
and Melbourne Water.  

Management activities include but are not limited to bushfire 
management, feral animal control plans, road maintenance 
and access management.

In open water supply catchments, we need to develop suitable 
planning and land-use control measures in consultation with 
stakeholders. This is critical to maintain the current water quality 
management arrangements of multiple barriers including 
appropriate treatment. 

Strategic objective 2: Source management
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The majority of Melbourne Water’s drinking water supply is sourced from surface water supply 
catchments that are managed through a variety of different controls. 

Our forested catchments

We need coordination of the differing management 
arrangements, and the agencies’ objectives, between DELWP 
and PV as the land managers and ‘owners’ of the catchments 
and Melbourne Water as the water manager. The forested 
catchments are a combination of national parks and state forest 
tenures. The national parks are controlled by PV and are closed 
to the public. Melbourne Water, by written agreement, manages 
the protection of the area for water supply purposes under the 
supervision of PV. The state forest catchments are controlled and 
managed by DELWP. Melbourne Water, by written memorandum 
of understanding, manages the protection of water quality and 
yield under the supervision of the Secretary of the department. 
Melbourne Water is responsible for managing reservoir water 
bodies, designated waterways, water infrastructure, roads, 
strategic fire breaks, access security, as well as fire mitigations 
and first attack response within these areas. 

Open catchments: with planning controls

Under the Catchment and Land Protection Act 1994, Tarago 
catchment is a declared Special Water Supply Catchments 
Area. This officially recognises the catchment for water supply 
purposes. The impacts of forestry, agriculture and mining, 
urban encroachment, and increased pressure to access the 
catchment for storage reservoirs as well as passive and active 
recreation, need to be considered in terms of their impacts  
on water quality. 

These activities introduce contaminants of concern (such as 
pathogens, chemicals, nutrients and sediment) into the water 
supply system and threaten Melbourne’s drinking water quality 
and security and consumer expectations around affordability 
of their water supply. The restriction on public access to drinking 
water supply catchments minimises the risk of pathogenic 
organisms and chemical contaminants entering the water 
supply system, and reduces the risk of fire within catchments. 

The Guidelines for planning permit applications in open, potable 
water supply catchment areas were released by the Minister 
for Water to protect the quality of potable water supplies, using 
a risk based approach, while facilitating appropriate development 
within these catchments. These guidelines apply to all open 
potable water supply catchments declared to be ‘special  
water supply’. 

Production forestry is undertaken in specific catchment areas 
in accordance with the Code of Practice for Timber Production. 
Melbourne Water must ensure that these controls are efficient 
and effective at protecting drinking water quality. 

Open catchments: without planning controls

Not all of Melbourne’s water catchment areas are declared 
under the Catchment and Land Protection Act 1994. Specific 
vulnerable components of Melbourne’s water supply system 
include open catchments, public areas in the vicinity of service 
water reservoirs and aqueducts. In the absence of formal 
recognition of drinking water supply catchments, such as the 
‘Mid-Yarra’ catchment, there is a risk that source water quality 
will deteriorate in time due to unsustainable activities and 
incompatible land development. 

Inappropriate land uses and development in open water supply 
catchments, namely the Mid-Yarra, have the potential to 
adversely impact on water quality. Melbourne Water’s Land 
Liveability and Stewardship and Development Services teams 
have important roles in ensuring improved outcomes for both 
environmental and public health. These roles will extend to 
developing and implementing planning controls to ensure that 
drinking water supply catchments and critical assets such  
as reservoirs and water treatment plants are protected from 
inappropriate land uses and development. The expectation is that 
new developments within open catchments must not degrade 
water quality and ideally demonstrate a net improvement. A 
net improvement might involve changing from a currently higher 
polluting to a future lower polluting development. Applying this 
principle consistently over time will gradually lead to an 
improvement in catchment water quality while permitting 
environmentally sustainable developments to proceed.

Alternative supplies

The safe and sustainable use of alternative water supplies  
for fit-for-purpose applications will reduce pressure on our 
inherently high-quality water sources. Melbourne Water will 
assist the water retail businesses to ensure regulation and best 
practices protect Melbourne’s drinking water supply from the 
risk of backflow and cross-connection with non-potable supplies.

Greenvale Reservoir
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Strategic objective 3: Trust, innovation and leadership

Our customers value our leadership and innovation  
in managing our drinking water sources. 

We will investigate multiple fit-for-purpose water sources,  
in alignment with the government directions detailed in Water 
for Victoria. The climatic challenges and population growth 
ahead of us mean that we have to be innovative and plan for 
drinking water within the whole water cycle, including recycled 
water and stormwater in order to optimise our water supplies. 
By doing this we will ensure that all water sources remain safe 
and suitable for public health. 

In its decision making, Melbourne Water will utilise 
authoritative guidance, scientific evidence and benchmarking. 
We will be transparent in our decision making and recognise 
uncertainty. In accordance with risk management standards, 
we will act proportionately and exercise the precautionary 
principle where uncertainty may lead to harm or irreversible 
damage. We will consider the expectations of internal 
stakeholders, the Department of Health and the retail water 
businesses in managing drinking water quality risk. Through 
the implementation of its education strategy, Melbourne Water 
will build water resilience for current and future generations.

Our monitoring and research

Melbourne Water’s investigative monitoring and research  
is fundamental to: 

• Meet legislative obligations and customer expectations. 

•  Foresee, quantify and manage risk including scenario 
planning as it relates to climate change impacts, fire 
management and forestry practices.

•  Facilitate evidence-based decisions in managing water 
quality risk and defining management regimes and 
functional requirements.

•  Remain abreast of relevant national and international 
trends in public health policy, epidemiology studies, and 
best practice. 

•  Improve our collective understanding of the nexus between 
public health and water quality, particularly as it relates  
to emerging contaminants of concern.

•  Inform state, national and international guidelines, regulations 
and policies that have an impact on water management.

The safe and sustainable use of alternative  
water supplies for fit-for-purpose applications 
will reduce pressure on our inherently high 
quality water sources.

Photo - David Hannah
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8  Rachel M. Chalmers et al, Cryptosporidium Rabbit Genotype, a Newly Identified Human Pathogen Emerg. Infect Dis. 2009 May; 15(5) 829-830

Our customers value our leadership and innovation 
in managing our drinking water sources.

Strategic objective 3

Trust, innovation and leadership

Our promise

•  We improve customer experience with a focus on innovation to meet their needs and minimise costs.

•  Monitoring and research programs provide evidence base to refine best practice, influence policy, and target effort  
and investment with customer values in mind.

Key peformance indicators Status

1.  Regulators and retail water businesses endorse plans for expenditure.

2.  Stakeholder surveys conducted by retail water businesses indicate Melbourne Water’s supply is highly regarded.

3.  Emerging contaminants and threats are understood and managed.

• On track  • Under development

The catchment monitoring applied research program continues to provide supporting evidence for the adequacy of minimal 
treatment in closed catchment sources. We need to remain diligent in our surveillance program as international knowledge  
on water quality risks is evolving. For instance, subsequent to a waterborne outbreak in Northamptonshire England in 2008, 
 the Cryptosporidium sp. rabbit genotype has emerged as a human pathogen and is now included in Melbourne Water’s 
monitoring programs.8

Photo - David Hannah
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Actions
Continuity  
of supply

Source 
management

Trust, 
innovation  

& leadership

Develop an integrated framework to test climate change, population 
growth and other scenarios likely to impact drinking water quality.  
This framework will adopt a ‘source to tap’ approach and embrace  
the multi-barrier ethos

Develop a catchment management improvement programme which 
covers both open and closed catchments. This will encompass:

• the implementation of health based targets

•  the formalisation of targets, rigour in monitoring against those targets, 
and innovative technologies

•  the delivery of the sanitary survey programme and appropriate 
response to its outcomes

•  the review of current management arrangements with other 
organisations to ensure they are effective and appropriate

Deliver our Bulk Water Supply Agreements successfully and comply  
with our Safe Drinking Water Act 2003 (SDWA) obligations

Maintain our risk management plan and subordinate documents current, 
mature clear, concise, efficient and compliant with requirements

Test our comprehensive overarching incident and emergency management 
system periodically

Work with planning authorities to determine land area and buffer 
requirements and review planning provisions to ensure ongoing protection 
of assets, public health and safety from incompatible land use and 
encroachment in accordance with Initiative 5.6.1 of Plan Melbourne, 
Metropolitan Planning Strategy (State Government of Victoria,  
October 2013)

Assess the impact of a growing population and pressure to create 
recreational opportunities whilst ensuring the integrity of Melbourne’s 
drinking water supplies is maintained. Seek improvements to existing 
controls, and through partnerships, identify alternative recreation locations 
outside water storage reservoir areas to allow an acceptable balance 
between water storage and recreation

Continue to have regular and proactive dialogue with regulators and  
retail water businesses and investigate how we can make the community 
more aware of our high quality-low cost product

Continue to drive and invest in water quality monitoring and  
research programs

Continue to be an active member with WSAA testing cutting edge 
technology and new approaches to clean drinking water supply   
(HBT working group, sanitary survey App development)

Maintain/improve the service capability of the water supply system

MEETING THE CHALLENGES



Melbourne Water 
990 La Trobe Street, Docklands, Vic 3008 
PO Box 4342 Melbourne Victoria 3001 
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