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MEETING
THE CLIMATE
CHALLENGE

For Melbourne Water to continue
providing reliable and secure water
supplies and protecting public health,
property and the natural environment,
we must respond effectively to

a changing and variable climate.

In recent years we have experienced
the impacts of climate change with
dramatic reductions in rainfall

and streamflows, severe bushfires,
river systems under greater stress
and unseasonably hot days — all of
which are consistent with climate
change effects predicted in studies
for our region.

Our response to climate change is
ambitious, strategic and driven by our
people, who want to be part of an
organisation taking action to combat
global warming and setting an example.

Holistic water planning is critical

to developing sustainable cities and
healthy communities and we cannot

do it alone. By engaging our stakeholders,
together with a depth of knowledge

and experience, we have the opportunity
to shape our own energy and emissions
future and create an integrated response
to climate change.

We are continuing to work with our
stakeholders and research partners
here and overseas to better understand
global warming and its impacts and
respond effectively.

A FRAMEWORK FOR MELBOURNE WATER'’S

CLIMATE CHANGE MANAGEMENT

MANAGING
CLIMATE CHANGE

RESPONSES

This document outlines the way

we at Melbourne Water are responding
to the challenges of a changing climate,
through mitigation and adaptation.
Mitigation reduces or offsets greenhouse
gas emissions from our own operations;
adaptation manages the risks arising
from the impacts of a changing climate.

The picture is changing constantly
and so must our business. That is

our challenge and we are determined
to meet it.

Rob Skinner
Managing Director
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CLIMATE CHANGE
AND MELBOURNE WATER

A hotter, drier climate, rising seas

and more intense fires and floods will
be critically important to Melbourne
Water's planning and operations

for water supply, sewerage, drainage
and river health.

In 2005, we undertook a climate
change study with the CSIRO.

This study was one of the first in

the world to examine the implication
of climate change on water, sewerage
and drainage systems. Key risk areas
for Melbourne’s water, sewerage and
drainage systems include long-term
water supply, urban flooding and
overflows from the trunk sewer system,
recycled water quality and availability.

Many actions that are considered
business as usual will help us manage
these risks and are now supported by
increasing understanding of climate
change and its impacts and have wide-
ranging programs aimed at moving the
organisation towards a sustainable future.
This document sets out Melbourne
Water's framework for managing our
response to climate change.

WHAT CLIMATE CHANGE
COULD MEAN FOR MELBOURNE

With the Victorian Government,

we have completed and are working
on major projects to supplement
Melbourne’s water supplies as rainfall
declines including the Wonthaggi
desalination plant and Sugarloaf
Pipeline and the reconnection of Tarago
Reservoir to the Melbourne system.

Melbourne Water is continuing to take
steps to reduce its own contribution

to climate change by cutting greenhouse
gas emissions and switching to renewable
energy. We have adopted one of
Australia’s most ambitious voluntary
greenhouse reduction programs —

a target of zero net emissions by 2018
(see Mitigation, Page 9).

DEALING WITH UNCERTAINTY

Climate change is by nature uncertain.
It is a complex global problem and

its effects may be difficult to assess

at local levels.

Melbourne Water has always contended
with climate variability and the natural
extremes of our weather — droughts,
bushfires and floods. With climate
change, these extremes may become
worse and more unpredictable. Prudent
planning must take this into account.

In Melbourne, less rain and altered
rainfall patterns are already obvious
and present a challenge to maintaining
reliable water supplies. Inflows

to Melbourne Water’s main storage
reservoirs were 39% lower from 1997
to 2008 than the annual average from
1913 to 1996.

Climate science suggests the underlying
cause is more than just a long dry

spell. Researchers from the South East
Australia Climate Initiative say that
changes in autumn and spring rainfalls
now “more closely resemble the picture
provided by climate model simulations
of future changes due to enhanced
greenhouse gases”.’

The effects of climate change may

be gradual, delayed, abrupt or ongoing.
We can no longer rely on historical
records to the same extent we have
previously — for example, the moisture
content of soil, seasonal streamflows
or flood levels in severe storms — as a
guide to what might happen in future.

At Melbourne Water, we acknowledge
the need to be flexible and open to new
information rather than following rigid
plans. Our actions are based on ongoing
research, risk assessment and critical
triggers for decision-making to help

us plan and respond strategically and
tactically to the effects of global warming.

2020 2050

Temperature

0.3C to 1C (mid-range 0.5C)

0.6C to 2.5C (mid-range 1.4C)

Evaporation

1% to 7% (mid-range 3%)

3% to 18% (mid-range 8%)

Rainfall -5% to 0% (mid-range -2%) -13% to 1% (mid-range -4%)
Streamflow -3% to -11% (mid-range -7%) -7% to -35% (mid-range -18%)
Water yield -4% to -15% (mid-range -8%) -10% to -40% (mid-range -20%)

2005 CSIRO and Melbourne Water Climate Change Study (see www.melbournewater.com.au)
Timbal, B (2009) The Continuing Decline in South East Australian Rainfall: Update to May 2009. CAWCR Research Letters, 2, 4-11
















CASE STUDY:
GENERATING
CLEAN POWER

MELBOURNE WATER
HAS EMBRACED
THE IDEA OF USING
OUR OWN
BY-PRODUCTS TO
GENERATE ‘CLEAN’
ENERGY.

We produce our own renewable energy
by capturing biogas from the sewage
treatment process and by creating
hydroelectricity from the hydraulic
flow of water in the supply system.

Melbourne Water is developing
projects which harness waste streams
and by-products from our operations
to generate renewable energy.

Melbourne Water is also looking at
other clean fuels to expand renewable
power generation — wind or converting
algae to biodiesel or biogas.

Our clean power generation includes:

The biogas power station at the
Western Treatment Plant, which
uses biogas captured from the
sewage treatment plant. The project
is a collaboration between energy
supplier AGL and Melbourne Water.
The power station has a T0MW
capacity and produces enough
electricity to meet 95% of the
treatment plant’s power needs

Delivering the Eastern Green Energy
Project at the Eastern Treatment
Plant, which has enabled much more
biogas to be used as fuel to generate
renewable energy. The project
included a major upgrade of power
generation equipment, eliminating
the use of diesel and provides most
of the plants heating requirements

Operating the six new mini-hydro
electric plants on our water supply
system. The plants harness the
hydraulic energy in the water
flowing past and generate up to
37,000 MWh a year of renewable
energy, with no greenhouse
emissions. This is enough to offset
more than 45,000 tonnes of carbon
dioxide emissions a year, equivalent
to taking about 11,000 cars off the
road. The mini-hydros are in addition
to larger plants at Thomson and
Cardinia reservoirs

Investigating additional mini-
hydroelectric power stations

Purchasing renewable electricity.
Melbourne Water has contracted
with AGL to supply its electricity
needs over the next 15 years.
Initially renewable electricity
will be provided for Sugarloaf
Pipeline pumping , increasing

to 100% renewable by 2018.




MITIGATION —
REDUCING OUR IMPACT
ON CLIMATE CHANGE

KEY MITIGATION INITIATIVES

Avoid emissions

Selecting designs for new assets and
upgrades that consider economic,
environment and social factors
including energy use and emissions

Developing better methods for
measuring fugitive emissions
(methane and nitrous oxide) from
sewage treatment plants including
verifying the National Greenhouse
and Energy Reporting System
(NGERS) accounting protocols

+ Introducing OfficeSmart program
to cut energy use as well as water
use, paper and waste to landfill

Switching to smaller and hybrid cars,
introducing a management option
of having no car with cash
compensation, reducing unleaded,
LPG and diesel fuel use.

Improve efficiency

+ Auditing energy use at all significant
sites, undertaking studies and
developing action plans under
Federal Government, EPA Victoria
and Melbourne Water energy
efficiency programs

+  Improving the energy efficiency
of our largest pumping stations and
aeration blower systems — together
responsible for 90% of Melbourne
Water's energy use

Developing plans to move Melbourne
Water's offices to a new, six star-rated
energy efficiency building after 2012.

Utilise waste

Substitute renewable energy

49% OF OUR
ENERGY

IS GENERATED
BY OUR OWN
RENEWABLE

Utilising waste pressure in the
water supply system to power
mini-hydroelectricity stations

Increasing production of biogas
at sewage treatment plants for
use as fuel to generate electricity

Investigating the conversion of
waste heat and biosolids at sewage
treatment plants into energy.

SOURCES
ON MELBOURNE
WATER SITES

Research into energy from wind
and algae on Melbourne Water sites.

Buying renewable electricity
instead of electricity from fossil
fuels through our agreement with
AGL where we cannot renewably
generate energy on our sites.

Sequester carbon

Investigate opportunities for
bio-sequestration at Melbourne
Water sites.

Emission offsets

Buying emission offsets from
Australian and overseas schemes
to fully compensate for irreducible
greenhouse gas emissions.

We already purchase offsets,

for example to compensate for
emissions from our vehicle fleet,
office energy use and air travel.

11



INFLOWS TO

MELBOURNE WATER'S

L
O
<
MUR..
O
n
<




ADAPTING
OUR BUSINESS

While we have a good understanding
of the potential impacts of climate
change, the extent of these impacts
is subject to a range of uncertainties.
Managing for these uncertainties
presents significant challenges for
planning our water resource systems
and adapting our business.

Since 1997, we have gained valuable
experience under changed climatic
conditions and we have undertaken
or contributed to major reviews

that have considered climate change,
including major water, sewerage and
drainage strategies.

In recent years, the most significant
focus of our response has been on our
water supplies and their augmentation,
but our people have identified many
more activities on which climate change
will impact and that we are working

on to address.

Adapting to climate change means
re-examining many of the underlying
planning and design principles to
consider the implications of climate
change. Workshops have been held
across Melbourne Water to draw on the
expertise of our employees to identify
actions to reduce the impacts of climate
change, establish priorities across

a range of timeframes and identify
internal and external stakeholders.

The results form the basis of team-
based Climate Change Adaptation
Action Plans and many actions from
these plans have already begun. Some
key actions are summarised below:

WATER SUPPLY

Less rainfall means less water in our
reservoirs and rivers, and for homes,
businesses, industries, gardens and
sportsgrounds. It intensifies the risk

of severe bushfires which would reduce
water yield and quality, and poses
design challenges for new infrastructure.

Some key responses to adapt
to a changing climate include:

+  Develop new water sources including
the Victorian Government'’s rainfall-
independent desalination plant
at Wonthaggi, Sugarloaf Pipeline
and reconnecting Tarago Reservoir,
and investigate opportunities
for water sensitive design in
cities including the integration of
alternative sources such as recycling,
stormwater harvesting, aquifers
and rainwater tanks

+ Increase fuel-reduction burning and
improve firebreaks in catchments,
increase fire crews and training,
earlier fire season planning and
preparation, expand research into
the impact of bushfires on long-term
water yield

+ Incorporate climate change effects
into design considerations for major
infrastructure

+ Work with the retail water
businesses and the Victorian
Government to conserve water
and improve water use efficiency

+ Work with local, national and
international stakeholders to
change city design as a climate
change adaptation.

SEWERAGE

The sewerage system is integral to
public health. The risks from climate
change include corroding sewers from
more concentrated and warmer sewage,
increased odour, changes in the quality
of recycled water, sewer spills, power
blackouts stopping sewage pumps and
rising seas near treatment plants.

Some key responses to address
these risks include:

+  Research the possible future changes
in the chemical make-up of sewage
to understand odour and corrosion
and recycled water quality risks

+ Assess the scope of sewage spills
from more intense storms and
instigate real-time monitoring
at each emergency relief structure

+ Study and monitor sea level rises
and its effect at the Western
Treatment Plant, monitor the
foreshore and build new groynes
and rock beaching.
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CORROSION OF
SEWERAGE PIPES
IS A HIGH PRIORITY
RISK FROM CLIMATE
CHANGE AND
COULD DECREASE
THE WORKING LIFE
OF MELBOURNE'S
NETWORK OF
UNDERGROUND
SEWERS.
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Melbourne Water engineers are already
recording changes. For example,

in 2008, sewage flows into the Western
Treatment Plant were 15% to 20%
below the average of the 1990s.

Sewers are susceptible to the corrosive
qualities of hydrogen sulphide, which
is produced normally in sewage. Studies
suggest the volumes of the gas could
increase significantly as less rainfall,
hotter days and water conservation
lead to warmer, concentrated sewage
in the pipes without adaptation
strategies. This could lead to large costs
to water corporations and increasing
odour problems.

To find better solutions for corrosion
and odour, Melbourne Water is part

of a $20 million, five-year research
project involving eleven Australian water
industry organisations. Eight universities
from Australia, Canada, the US and
Belgium and a research organisation

in France are also taking part.

Monitoring of gases in sewers

and improved modelling is essential

to tracking and predicting the impacts
of climate change on the sewerage
system. Long-term adaptation strategies
may involve chemical dosing to reduce
the amount of hydrogen sulphide,
ventilation, gas-phase technologies

to remove odour, and development

of new protective and sacrificial sewer
linings for concrete pipes.




ADAPTING
OUR BUSINESS

FLOODING

Drains and pipes may be damaged

or unable to cope with larger volumes
of run-off from intense storms, which
could lead to more land being at risk
of flooding.

Rising sea levels and storm surges could
affect coastal properties and cause
backflooding of stormwater drains.
River beds and banks may be subject
to increased erosion.

Some responses to flood-related risks
from climate change include:

+ Improve our understanding
of the nature of extreme storms
under climate change to assist
design of stormwater and flood
management systems

Adopt an approved future sea level
for planning purposes as guided

by the Victorian Coastal Strategy
and incorporate it into development
application assessments

Review guidelines for development
in flood-prone areas under

a changing climate and restrict
development in high-risk areas

+ Identify Melbourne Water drainage
outlets likely to be affected and
areas at high risk of backflooding,
and plan to install floodgates
and other flood control measures
where needed.

WATERWAYS

Healthy rivers with thriving fish and
plants need regular water flows and
flushes. Lower flows harm river health
and may cause algal blooms, interrupt
fish migration and lead to other
biological and biodiversity changes.

Wetlands could become more
ephemeral or inundated by sea level
rise or storm surges. Habitat and water
sensitive urban design features may
die due to vegetation dieback, erosion,
weeds or reduced run-off.

Our responses to these climate change
risks include:

Identify catchments where the risk
to river health is greatest as a result
of possible decreased streamflow

Undertake research to improve our
understanding of the relationship
between air and water temperature
to better understand the potential
implications of climate change for
plants and animals

+ Identify vulnerable species and

trigger/danger thresholds associated

with water temperature and
biological condition that may be
affected by temperature increase

Investigate the potential to build
flora and fauna refuges, pools, shady
trees and plants in waterways

to provide for climate change.

LOWER FLOWS HAR
RIVER HEALTH AND
CAUSE ALGAL BLOO
INTERRUPT FISH
MIGRATION AND LEA

TO OTHER BIOLOGIC
AND BIODIVERSITY
CHANGES
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THE IMPORTANCE
OF RESEARCH

We have important research
partnerships with Australian and
international universities, government
departments and agencies, the CSIRO,
other water authorities and other
leading scientific bodies. Collaboration
on wide-ranging projects and research
refine our understanding of global
warming and how it might affect us.

Research and technology underpins
all risk assessment, planning and
action around climate change.

Our research program includes studies
with significant climate change focus
including studies in water resources,
public health, renewable energy,
energy efficiency, sewage odour
control, bushfires, natural climate
and streamflow variability and
recycled water.

One example is our participation in
research into pre-20th century rainfall,

temperature and atmospheric pressure,

which may give us a more informed
baseline to compare with more recent
climate data and to monitor changes
as they occur. (see case study)

RESEARCH AND
TECHNOLOGY
UNDERPINS ALL
RISK ASSESSMENT,
PLANNING AND

ACTION AROUND
CLIMATE CHANGE
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DR MATHEW
BROOKHOUSE

IS ON THE BAW BAW
PLATEAU DRILLING
CORES FROM

SNOW GUMS.

THE THICKNESS

OF THE TREE RINGS

IN THE CORE CAN

TELL HIM HOW

MUCH RAIN FELL

IN DIFFERENT YEARS,
UP TO 200 YEARS AGO
—THE SORT OF RECORD
WHICH DOES NOT
EXIST IN ANY ARCHIVE.

Dr Brookhouse’s work could help

us clarify whether the low rainfall

we have seen since 1997 is simply

an extended dry sequence or whether
it is a permanent climatic shift.

To do that, this drought needs to be
placed in a long historical record and
we would need streamflow or rainfall
records for centuries. These records
are not available, but we can look

at surrogate measures — stalagmites/
stalactites, sediment cores in
undisturbed lakes, coral and tree rings
in long-lived tree species.

Dr Brookhouse, from the Australian
National University, is using tree ring
techniques to reconstruct climate and
river flow records into Melbourne's
largest storage, the Thomson Reservoir.

His findings will be complemented by
research involving international climate

change scientist, Professor David Karoly,

of Melbourne University through a
three-year Australian Research Council
project proposal, in which Melbourne
Water is also an industry partner.

The project aims to bridge data and
knowledge gaps by reconstructing
pre-20th century annual rainfall,
temperature and atmospheric pressure
for south-eastern Australia for the past
200 to 500 years using paleoclimate,
documentary and early weather
station data.

Paleoclimatology uses records from
ice cores, tree rings, sediment, rocks
and coral to determine the past state
of the Earth’s climate.




WATER SMART
CITIES

While climate change presents
uncertainties for future planning, the
horizon of water resource management
is also shifting.

Future water needs, climate change

and sustainability are inextricably linked.

There is an increasing need to move

to integrated water management and
become a water smart city to help
adapt to a changing climate and secure
Melbourne's water future.

To help secure water supplies for
households, businesses and farmers,
and to provide water to restore the
health of stressed rivers, waterways
and wetlands, an integrated approach
combining large- and small-scale
structural options (such as reservoirs,
alternatives sources and desalination)
with non-structural options (water
conservation and market efficiency
measures) is required.

This approach is part of a broader
planning context to become a city
of the future that includes urban
design, energy use and major
infrastructure such as transport
and telecommunication systems.

Melbourne Water and the retail

water businesses are collaborating

to promote a vision of sustainable
water management for a better
Melbourne in the lead-up to the next
review of the Water Supply/Demand
Strategy. This provides an opportunity
to advance thinking on local integrated
water management.

Melbourne Water is also part of several
international and national initiatives.
For example, we are playing a lead role
in organising an International Water
Association conference in Montreal

in September 2010 that will produce

a strategic document on planning

for ‘Cities of the Future’ and are
participating with Monash University
on the PREPARED program which

aims to link with urban water utilities
in Europe and worldwide that have

an advanced strategy in meeting the
challenges presented by climate change.

THERE IS AN
INCREASING NEED TO
MOVE TO INTEGRATED
WATER MANAGEMEN
TO HELP ADAPT

TO A CHANGING
CLIMATE AND SECURE
MELBOURNE'S
WATER FUTURE
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