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« Australians are largely city
dwellers, and have become
accustomed to having
access to plentiful
guantities of safe, clean
water for household use.

* but, Australia has a highly
variable climate, and we
regularly experience dry
spells when we face the
challenge of providing
enough water to sustain our
cities.
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e Qur cities are continuing to
grow and the increasing
demand for water is causing
concern

e Qur cities are now using a
large proportion of the water
that falls on their water supply
catchments, and they are
finding that people who live In
adjacent catchments do not
want to give away their water
to support the thirst of our
growing cities.




In addition there are
Increasing pressures to
take less water so as to
provide environmental
flows to protect rivers
and estuaries.



« There are also concerns that
climate change will reduce
the amount of rainfall in the
south west of Australia.
CSIRO studies have
suggested that Perth’s annual
average rainfall may decrease
by up to 5% by 2020 and up
to 13% by 2050.

 The suggested changes
Indicate that we may have to
cope with an even more
uncertain climate than we
currently experience.



e Unlike many other states,
Western Australia’s water
resources are less developed
because of its small
population (1.93 million ) and
large size (2.5 million km 2).

e The Western Australian
Water Assessment 2000
report indicated that 38% of
the state’s surface water
resources had been allocated
to their sustainable limit and
about 30% of Groundwater
Management Areas were
nearly or were fully allocated



The 2000 report indicated that about 18%
of the state’s available groundwater
(including saline groundwater) was being
used, with about 39% of Perth Basin
groundwater being used.

These figures could be interpreted as
iIndicating that there remain abundant
untapped resources in the South West of
WA. However many of these resources are
located far from where they are needed, or
have water quality or development/social
aspects which limit their use.

Therefore, it is not feasible for all water
resources to be fully exploited before
alternatives (including demand
management and re-use) become the next
best supply option.



Historical Water Use and Demand Projections




Surface water use 1999-00, WA

. Stock water
15%
0% Parks &

Gardens X

0% Private HH bores | ll'"M9ated Agriculture

DMining

D Industry

A%

.Services
D Parks & Gardens
(] Hou seh olds

[ Private HH Bores

65%

Total water use 1999-00 WA

GW ~ 62%

Groundwater Use 1999-00, WA

8% 3%
11%
7%
7%
4%
35%
SW ~ 38%



~100 GL public supply surface water

~160 GL public supply groundwater

~200 GL licensed groundwater 80% GW
~100 GL unlicensed garden bores



Perth - Mandurah - Goldfields demand

o Currently demand is about 270 GL

By 2015 demand is predicted to increase by 50 -
80 GL

By 2025 demand is predicted to increase 100 -
130 GL

By 2050 demand is predicted to increase by 190 -
270 GL

 Lower values assume 155 kL/person/year and
medium population growth



Drier & warmer climate in the south west

Last quarter century winter rain as % of previous 7 5 years

Informed adaptation
\ to climate change



Perth rainfall trends - deviation from the mean
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Climate change

Percent of estimates
predicting a decrease

in rainfall larger than 5% by
2030

>50% Decrease



Declining streamflows and climate change

While debate continues about
the degree to which the decline
In observed streamflow data
since 1975 is a result of climate
change or just natural
variability, there is general
agreement that the high
streamflows recorded during
the 1960s and early 1970s, are
unlikely to be repeated in the
coming decade.
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Yearly Streamflow to Major Surface Water Sources - |
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Notes: * A year is taken as May to April

**2004/05 inflow to 31/10/2004



Total Annual* Inflow to Perth Dams** (mm)

Yearly Streamflow to Major Surface Water Sources - |
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Major drivers - reduced inflows

e 1975 to 1996 - rainfall decreased by 14% and runoff
Into Perth dams decreased by 48%

e since 1997 - rainfall decreased by 21% and the runoff
decreased by 64%

e since 2001 - rainfall decreased by 36% and the runoff
decreased by 88%

« Although rainfall is likely to be the dominant factor
reducing runoff, catchment management (fire
regimes, mining) and the spread of dieback disease
could account for some changes as well.



Drying climate

Terrestrialisation of a wetland in the Lexia System

Photographs taken at the same site 15 years apart

Environmental water requirements, water management outcomes, waterway
restoration, floodplain management all need to take account of the drying

climate

The environment that we have studied over the last 100 years is not the
environment of the future



Key climate issues relevant to
water resources management

« Climate is not stationary - change will continue thr ough this century
altering environmental and water regimes

 Regardless of cause, episodes as dry, or drier, tha  n the past 30 years
are now part of the decision base line for the Sout  h West

* Further (SW) drying is likely due to global warming but the resultant
outcome will also be affected by (less predictable) “natural” multi-
decadal variability.

« Climate is a resultant of chaotic systems. The expe  cted drying “trend”
may unfold with steps, smooth trends, or even with temporary
regressions

e Uncertainty will continue with respect to real-time , as well as future,
climate

e Uncertainty will demand flexibility, robustness, ne w outlooks



Possible future water supply options

» Surface water
— Collie Wellington 45 GL (evaluation)
e Groundwater
— Yarragadee 45GL (planned)
— North west corridor 24 — 28 GL (review)
— Lancelin to Jurien 30 — 76 GL (concept)
— Collie Coal Basin 12 GL (evaluation)
» Desalination
— Kwinana 45 GL
— Binningup 45 GL +
* Kimberley water
— Pipeline
— Canal
— Ocean Tanker
— Water bag
» Re-use
« Catchment management



Cost comparison with Kimberley options



Cost comparison

165c/kL?

|



e Surface water sources - forest management

— Trialling has commenced in the Wungong
catchment which could result in up to 6 GL/yr of
additional runoff within five years.

— Projected to all forested catchments, up to 40 GL
could be available at a cost of about $0.22/kL if
regrowth of the jarrah forest is reduced, exotic
plants are removed from rehabilitated bauxite
mining sites and burning regimes are changed.

e (Gnangara pine harvesting/management

— Removal of the 22,000 ha of pines in the next 25
years could allow up to 20 GL of additional water
to be withdrawn



Questions?



Some alternatives - groundwater

* Yarragadee

— Abstraction of 45 GL from this fresh water resource south of
Nannup

* North west corridor groundwater
— Review currently underway, possibly 24 - 28 GL

e Lancelin to Jurien groundwater
— Conceptual plan indicates possibly 30 - 76 GL available



A 45 GL/yr reverse osmosis
plant located at Kwinana has
been constructed. A second
plant is planned for Binningup.

Greenhouse gas emissions
would be offset by increased
renewable energy generation.

The cost of water from the first
plant has been estimated at
$1.11/KL.

Desalination costs have
decreased from about $2.80 to
about $1.11/kL in the past 15
years. Cost of new plant around
$1.92/kL

Seawater desalination

Construction of desalination plant



Some alternatives - Kimberley Water

Pipeline

Canal

Ocean Tanker
Water bag

* The lowest cost of bringing water from the Kimberley to
Perth, matching growth in water demand, was $6.7/kL by
super tankers.



Some alternatives - reuse

o Wastewater reuse to industry
* Indirect water reuse - Managed aquifer recharge
* Indirect water reuse - Reservoir storage



Possible future water supply options

Recycling of Treated Effluents

Australia is recycling around 10%
of its sewage but very little of this
IS replacing drinking water use in
our cities.

Most commonly it is being used to
irrigate land, either for productive
agriculture, or for urban amenity of
lawns, parks and sportsgrounds .

Recent studies show that the
acceptability of recycled water is
dependent on how close we come
to contact with the recycled water.
There is some resistance to the
idea of drinking recycled water but
strong acceptance of using it for

irrigation of lawns or even
venetahle crong

EPA, 2005



Wastewater

By 2012 about 165 GL/yr of wastewater is
expected to be generated throughout WA -
with 100 GL generated in Perth - 40% of the
drinking water supplied.

Currently, Perth recycles about 5% of its
wastewater.

Achieving a 20% re-use target will require 33
GL to be re-used.

Meeting this target could include

— Country recycling — 15 GL/yr (9.1% of
the 20% target )

— KWRP -6 GL/yr (3.6%)
— In-treatment plant use — 3 GL/yr (1.8%)

Kwinana Water Reclamation
Plant



Wastwater re-use

 An additional 7 GL of re-use could be achieved, and
even exceeded, if several current proposals are
developed further. These include:

Carabooda Horticultural Precinct — there is the potential to use about
20 GL/yr fromthe Beenyup (and eventually Alkimos) wastewater
treatment plants through managed aquifer recharge

Irrigation of public open space either directly (e.g. McGillivray Oval) or
indirectly (e.g. recharge of aquifers in the Mosman Peninsula for
eventual extraction for urban irrigation).

Maintaining environmental values (e.g. Perry Lakes, groundwater
dependent ecosystems in the northern Wanneroo area);

Managed aquifer recharge for re-pressurising confined aquifers in
public drinking water supply areas

Delivering treated wastewater, stormwater and/or groundwater through
a dedicated (third) pipe network to new developments

Retrofitting existing urban areas and large buildings to use treated
wastewater.



Stormwater re-use

» About 40% of the Perth Metropolitan area is serviced by the
main drain systems operated by the Water Corporation.

* Itis estimated that these drains discharge between 100 and 130
GL of water per annum to river and ocean outfalls

* Areview of Perth’s drainage scheme network is required to
assess the opportunities to increase recharge to the
groundwater and reduce the annual discharge to the rivers and
ocean.

 There may be potential to increase stormwater recharge in
some areas and increase the number of domestic bores to
reduce the use of drinking water on gardens and lawns.



Stormwater re-use

The City of Salisbury in Adelaide has been innovative in stormwater
conservation, initially for its own parks and gardens. Recently, it has
completed a jointly funded venture to store and treat stormwater to
provide over 1GL/annum to one of Australia’s largest wool processors.
This water is arriving at a lower salinity than the drinking water it
replaced.

Within 3 years stormwater harvesting and aquifer storage and recovery
in this location will replace 4GL/year of mains water.

The challenge with stormwater harvesting is the requirement for storage
of the water until it is needed. This can be achieved in urban lakes and
wetlands, as demonstrated in Canberra, or in recharge to brackish
aquifers as has been pioneered in Adelaide.



Challenges for Water Resource Management

« Timely development, approval and implementation of
“total” water management responses to uncertain clima te

» Policies, industry structure and regulatory capacit y
which sustain flexible water resources systems capability

« (Governance to actively coordinate strategic plannin g
of service providers and the State in transparent p ublic process

» A stable Triple Bottom Line regulatory structure an d decision
context

» Regulatory principles and allocation adapted to a no n-stationary
climate and to automatic response of climate affect ed ecosystems

 Ensuring a strong information base on resources and climate

» Leadership in mature, informed, inclusive and strat egic public
debate of issues

* Achieving Community ownership of policies and appro priate

community roles in adaptation
Adapted from Sadler, 2005



Institutional arrangements with Water
 New Department of Water

e The purpose of the Department of Water is to ensure that
the State’s water resources are planned, managed and
developed to meet community requirements, now and into
the future.



Minister for Water Minister for Environment
Management/Regulatory Licensed Service Providers




Legislative Reform program
*State Water plans including
frameworks for regional
contribution and leadership
*National Water Initiative
*Water Strategy

eIndustry liaison

*Reform Drainage

*Safe Drinking Water

sLand Use Planning

*Protect water for social,
economic and environmental
values

a )

Water allocation and
sharing based on
acceptable impacts,
considering
social, economic and
environmental values

Achieving full water cycle
management
across the state

Value from Water Water Allocation

Strategic Plan

Water Availability

-

To investigate, protect or
recover water
and waterways to best meet
social, economic
and
environmental needs

~

The provision of
effective and efficient people,
infrastructure and information

to enable and deliver the
organisation’s programs

and services

= = J

Systematic assessment of
the State’s groundwater and
surface water resources
Reform the RIWI Act
(Licensing)

DOW Centre of Water
Expertise

Capability and Delivery

Organisation Structure
Corporate Governance

IS Plan (On line services)
Customer Service
Delegations

Resources & Infrastructure



Conclusions

e Short term demand and supply situation
reasonable

e Continued source development required due to
climate/population growth/economic growth

* A range of alternative source options available -
selection based on economics, environment and
soclal evaluation

o Mix of traditional and alternative sources required
Into the future



Kimberley Water

The lowest cost of bringing water from the Kimberley to Perth, matching
growth in water demand, was $6.7/kL by super tankers.

The highest cost was $20.5/kL via canal - compared to $0.8-$1.2/kL
currently.

The average household water bill would increase by 100 to 400 percent.

Pipeline or canal water would be 100 to 200 times more expensive than
irrigation water currently used in WA

The cost of Kimberley water would need to be reduced by 80 percent to be
competitive with other potential sources.

It is doubtful that the Fitzroy River valley could supply a reliable volume of
water without building a dam on the river or massive storage nearby.

Although the Kimberley river systems have significant peak flows most years,
the Fitzroy River flow has high ecological, cultural and social values and is
not “wasted”.

Current renewable energy technology was not cost-effective for tkainefe@Eipg Panel
the water.



Some alternatives - surface water

e Irrigation water trading

— About 17 GL/yr of water will be
available for permanent trade
after piping of irrigation supply
channels in the Waroona and
Harvey Irrigation Districts

 Wellington Dam Salinity
Recovery

— Potential for 40 to 50 GL given
salinity recovery Wellington Dam overflowing



