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Overview

ÅThe current drought in the historical context

ÅClimate change projections

ïRainfall and runoff

ïWater availability

ïUse under current water sharing arrangements

ïImpacts on end of system flows



Natural flow to the sea



Growth in storage capacity & diversions
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Flows over the barrages



Reduction in Barrage flows

ÅNatural flows at barrages

ï1895 ï2006 12,200 GL/yr

ï1987 ï2006, 86% of long-term average 10,550 GL/yr

ï2002 ï2006, 46% of long-term average 5,570 GL/yr

ÅWith current development/sharing

ï56% reduction over 1895 ï2006 (111 years) 5,090 GL/yr

ï62% reduction over 1987 ï2006  (20 years) 4,000 GL/y

ï96% reduction over 2002 ï2006 (5 years)220 GL/yr



Percent difference in rainfall and runoff



Change (mm) in rainfall and runoff



Southern MDB Rainfall



Southern MDB Runoff



Is this just drought or is it global warming?

ÅDecline in Autumn rainfall

ïProbably linked to intensification of sub-tropical ridge

ïDecrease in frequency of La Nina events

ïBoth consistent with global warming predictions

ÅOther changes observed in climate system which are 

consistent with global warming predictions

ïMore extreme and earlier than expected

ÅHowever, similar changes are known to occur as a 

part of decadal scale climate variability



Recent climate: reduced autumn rainfall
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Recent climate: reduced autumn runoff
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1997-2006 -13 % -39 %
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Best conclusioné

ñIt is likely that climate change is contributing 

to the current drought both through 

increased temperatures and a shift in rainfall 

drivers towards a phase associated with 

lower rainfall in the southern MDBò

Accurate quantification of this contribution remains 

a difficult and ongoing research issueé



Percent changes in runoff by 2030



Percent changes in runoff by 2030 
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Median 2030 streamflow reductions



Dry extreme 2030 streamflow reductions



Streamflow reduction due to diversions



Impact of climate by region

Å MDB: median impact is an 11% reduction in available water

ï ranges from 2% to 21% reduction across regions

ï ~2500 GL/year across MDB on average

Å Consequence under current water sharing arrangements is a 4% 

reduction in surface water diversions

ï ranges from 1% increase to 11 percent decrease across regions

ï ~450 GL/yr across MDB on average
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Change in diversions in dry years
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Impact sharing ïmedian 2030 climate
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Flow over the barrages ïno diversions



Flow over the barrages ïcurrent sharing



End of Basin flows

Å Total flow at the Murray mouth reduced by 61 percent

Å Flow ceases 40 percent of the time compared to 1 percent of the 

time in the absence of consumptive use

Å Severe drought inflows to Lower Lakes (<1500 GL/year)

ï Never under without-development conditions

ï 9 percent of years at current development with historical climate

ï 13 percent of years under median 2030 climate

ï 33 percent of years under dry extreme 2030 climate

1895 1915 1935 1955 1975 1995



Conclusions

ÅWe are in a severe drought which can be partly 

attributed to climate change

ÅThe recent period very low flows over the barrages is 

a result both of drought and surface water diversions

ÅCurrent water sharing arrangements would transfer a 

disproportionate fraction of the impact of anticipated 

climate change to the environment

ÅThe new Basin Plan will set sustainable diversion 

limits on all water resources considering the range of 

possible future climate conditions
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WATER FOR GOOD
Ensuring South Australiaôs

Water Future to 2050

Robyn McLeod

Commissioner for Water Security



ÅWater for Good is a comprehensive, robust plan for 

South Australian water security to 2050

ÅThe plan incorporates 

ïfuture supply demand scenarios

ïdiversity of supply

ïadaptability in planning

ïlegislative, regulatory, and pricing reform 

ïeducation and community awareness

ïinnovation and increasing opportunities for 

competition 



Greater Adelaideôs water 

supply from all sources by 2050



Drinking water mix by end 2012



Moving towards a 

óWater sensitive Stateô



The Challenges of 

Supply  / Demand 



Supply & Demand Drivers

Supply

ÅStep change decline in inflows to Murray Darling Basin 

and reservoir inflows, and aquifer recharge rates

ÅForecast increased temperatures and continued decline 

in inflows of up to 41% in Mt Lofty ranges and increased 

evaporation due to climate change

IPCC A2 and B2 emission scenarios



River Murray System Inflows



River Murray System Inflows



Annual Mt Lofty Ranges 

reservoir inflows 1892 - 2006



Climate variability over 

100 years



Heat Island Effects

Å Direct correlation between temperature 
and water use.

Å Above 30ÁCelsius, water use rises 
dramatically.

Source: Rebekah Brown



Greater Adelaide projected 

population growth to 2050



SAôs employment growth 

1999 ï2009



Water availability in any given 

year incorporating 100Gl 

desalination & no further action



Supply & Demand Actions

Supply

ÅExpand Adelaide Desalination Plant to 100 GL/a

ÅIncrease stormwater harvesting & recycling to 20 GL by 

2013, 35GL by 2025, and 60GL by 2050 for Greater 

Adelaide and 75 GL for the State

ÅIncrease wastewater recycling to 75GL across the state 

by 2050

ÅSave 50GL than would otherwise have been used in 

Greater Adelaide by 2050 

ÅProtect our existing surface and groundwater resources



Supply & Demand Actions

Demand

ÅRange of water wise measures aimed at conserving 

water and using it efficiently in the home and business 

level eg rebates, planning regulations, design standards, 

efficiency programs, loss management, user education

ÅPricing and legislative reform to better reflect true value 

of water



Water availability in any given 

year with measures outlined in 

Water for Good



Total available water supply

for Greater Adelaide



Water for Good Actions



Rain, Rivers, Reservoirs and 

Aquifers - Actions

The River Murray

ïBasin Plan

ïCritical water needs

ïMurray Futures

ïAcid sulfate soils

ïSalinity

Actions that address:



Rain, Rivers, Reservoirs and 

Aquifers - Outcomes

ÅThe entire length of the River Murray is a healthy, 

working waterway that continues to provide critical 

human needs water for Adelaide and regional South 

Australia, irrigation requirements and water for the 

environment

ÅAll of South Australiaôs natural water resources ï

surface, ground and watercourses ïare managed within 

sustainable limits

ÅAs a last resort, build Pomanda Weir, to protect the 

drinking water of the 1.2 million people below lock one 



Rain, Rivers, Reservoirs and 

Aquifers - Outcomes

ÅDrinking water catchments are adequately protected

ÅThrough actions undertaken to secure future water 

supplies, any further expansion of storage capacity 

within the Mount Lofty Ranges will not be needed until at 

least 2050. However, our adaptive planning framework 

will review this option by 2025



Rain, Rivers, Reservoirs and 

Aquifers - Actions

Water Allocation

ïQuicker and more adaptive water allocation 

planning process, including interim Water 

Allocation Plans

ïContinue to unbundle water rights

ïManaging non-prescribed water resources

ïBaseline understanding of the state of our water 

resources, as we adapt to climate change 

Actions that address:



Rain, Rivers, Reservoirs and 

Aquifers - Actions

ÅEstablishing agreed 

environmental water 

quality targets

ÅMount Lofty Ranges 

Watershed priority areas 

policy

ÅProtecting drinking water 

catchments

Actions that address:



Desalination - Actions

ÅExpand the Adelaide Desalination Plant from 50 GL/a to 

100 GL/a

ÅFirst water by end of 2010 and full capacity by end 2012

ÅPowered by renewable energy 

ÅDesigned to operate at varying flow rates

ÅDesign & timing of interconnectivity between the south 

and north networks to fully utilise capacity being 

investigated



Adelaide Desalination Plant



Other Key Desalination Actions

ÅSupplement Eyre Peninsula's water supply with 

desalination, subject to site and environmental 

investigations

ÅFinalise a state-wide desalination policy to guide the 

identification of future sites

ÅInvestigate groundwater desalination plants in regional 

towns where salinity is an issue



ÅSA national leaders in stormwater recycling

ÅLeads nation in rainwater tank ownership

ÅStormwater harvest capability in Adelaide

ïoperational schemes ïmore than 6 GL/a

ïwill more than double stormwater harvesting by 2013

ïpredicted ultimate yield ïabout 60 GL/a

ÅInformed by Urban Stormwater Harvesting Options 

Study developed by Stormwater Management Authority 

Stormwater Recycling - Actions



Potential 

Stormwater 

Harvesting 

sites



Stormwater recycling- Actions

Outcomes

Å2013 ïcapable of harvesting 20 GL/a in Greater 

Adelaide for non-drinking purposes

Å2025 ïup to 35 GL/a in SA for non-drinking purposes

Å2050 ïup to 60 GL/a in Greater Adelaide and up to 15 

GL/a in regional SA

ÅBid to Commonwealth for funding $145 million in 

projects in partnership with state and local 

government lodged 30th June



Using water wisely is essential for ensuring 

affordable,  healthy, safe and reliable water supplies 

Water restrictions have been effective in reducing 

demand for reticulated water to allow us to cope with 

unprecedented water shortages, but will not be a 

long term measure. 

Using & Saving Water



Water consumption changes 

for Greater Adelaide



Average annual residential

water use



Household water use split 

pre and post water restrictions



ÅPool covers will be mandated by 2012

ÅSupport expansion of WELS

ÅEnhance the H2OME rebate scheme by:

- Including a $150 rebate for hot water recirculator

- Modifying washing machine rebates to apply to 

minimum 41/2 stars

Using & Saving Water - Actions



ÅIncrease the garden goods rebate to $100 on a 

$250 basket of goods, which now includes 

rainwater diverters

ÅA new $200 rebate for approved pool covers and 

cover rollers for existing swimming pools.

Using & Saving Water Actions



ÅImproving efficiency and reducing water use at 

household, commercial and government levels,

including:

- Retro-fitting program to improve the water 

efficiency of publicly owned buildings, and 

encourage similar water efficiency measures in 

buildings leased by Government, and in other 

private commercial buildings

- SA Water program of leak detection and repair 

on pipe networks and report annually.

Using & Saving Water - Actions



To enhance community awareness of water issues

Åan advertising and media campaign   

Åa water information website

Åan awards program including a Premierôs award

Åcurriculum for schools

Åspecific programs for ethnic communities 

Using & Saving Water - Actions



Website



Adaptive planning

ÅMinister to report annually on demand supply and water 

security standards for the state

ÅWater security standards will ensure restrictions, above 

permanent water conservation measures are only 

required one year in one hundred

ÅIf trigger reached, Minister will establish an independent 

planning body to seek market response to augmentation 

requirements



Adaptive framework to inform 

water security decisions



Planning - Actions

ÅWater-sensitive urban 

design to be mandated 

for all dwellings and 

urban commercial 

buildings 

ÅRegional water demand 

and supply planning

ÅBaseline data, monitoring 

and assessment

ÅWater for remote 

communities involving 

local knowledge 

Planning includes actions that address the following 

issues:



Legislation - Actions

ÅIntroduce a Water Industry & Planning Act  to set out 

governance arrangements for planning and management 

ïreplacing Waterworks and Sewerage Acts

ÅEstablish independent price setting and standards of 

service requirements for monopoly water suppliers

ÅOpen up public water infrastructure to third party access



Legislation ïActions (contôd)

ÅIntroduce a Safe Drinking Water Act to ensure water 

quality standards

ÅUpdate governance arrangements of Stormwater 

Management Authority to facilitate stormwater harvesting 

and reuse

ÅEstablish an Environmental Water Reserve



Independent Regulation -

Actions

ÅESCOSA to be independent economic regulator for 

monopoly urban water and wastewater service providers 

in South Australia.

ÅESCOSA appointment dependent on enacting the 

proposed Water Industry and Planning Bill.

ÅSA Government will determine the broad regulatory 

framework and continue to have responsibility for non-

economic objectives such as health and the 

environment.

ÅSA Water to be first supplier to be regulated but other 

monopoly suppliers may follow.



Water Use Prices



Water Use Prices



Water Use Prices - Actions

ÅOver time, potable water use prices for SA Water 

customers will move towards the cost-reflective price.

ÅOver a period of up to 5 years, non-residential customers 

will move to water use charges based on a single water 

use price.



Social Inclusion - Actions

ÅLow income households will be protected through 

targeted and transparent concession schemes.

ÅRegional customers will continue to be protected through 

application of State-wide Pricing Policy.

ÅIndependent economic regulator will be requested to 

monitor and report on the effect of State-wide Pricing 

Policy.



Market Reform - Actions

ÅSouth Australia will continue to participate in reforms and 

interstate forums that encourage more efficient operation 

of the Murray-Darling Basin water market.

ÅSA Water will continue to owned by the South Australian 

Government.

ÅA state based third party access regime will be 

developed that allows clearly defined access to 

monopoly owned water and wastewater infrastructure.

ÅLicensing arrangements will be established to ensure 

continued protection of public interest, public health and 

the environment.



Sustainability Assessment 



Sustainability Assessment

ÅWorleyParsons EcoNomicsTM Assessment model was 

successfully able to compare financial, social and 

environmental implications of various hypothetical 

options, on a cost per unit volume basis.  

ÅThis is one of the first analyses of its kind in Australia.

ÅThe sustainability assessment approach will be 

considered for inclusion in the Water for Good adaptive 

management framework.



Hypothetical Options

ÅDesalinated water increase to 100gl capacity 

ÅMurray-Darling Basin water purchase either temporary or 

permanent water 

ÅWaste water Greenfield recycling

ÅGreenfield or Brownfield stormwater 

ÅStormwater IPR

ÅAdditional storage 

ÅDemand Management 



Supply Options



Sensitivity Analysis



www.waterforgood.sa.gov.au
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Water Allocation to Murray Valley wetlands: a 
basin wide modelling approach

George Ganf, 

University of Adelaide

Rod Oliver, CSIRO

Sean White, University of Adelaide

Justin Brookes, Kane Aldridge, Dominic Skinner, 

Mike Young

Supported by Land & Water Australia (sadly, no 

more)



Wetland Plants 



7000+ wetlands



From this To this



Summary of major findings
ÅConnectivity
ÅLinking  aquatic vegetation with hydrology

Pre- v. post -regulation
ÅResilience 
ÅFragmentation

The ecological unit
ÅManagement for ecological benefit
ÅThe reach
ÅWeir pool manipulation (Chowilla initiative)



Connectivity ɀa surrogate  index of water 
regime

Å0.91- 1.0 = continuous connection to main 
channel (permanently wet)

Å0.41- 0.5 = 41 - 50% of time connected to main 
channel (seasonal inundation)

Å0.0- 0.09  = Never or rarely connected



CONNECTIVITY



Pre- v. post-regulation > 1000 wetlands 
lost connection with main channel



Connectivity
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Pre- v. post regulation ïinfluence of discharge above nominal 

(1989-2000) on # wetlands that achieve maximum diversity
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Pre- v. post regulation ïinfluence of discharge above nominal 

(1989-2000) on # wetlands that achieve maximum diversity
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Post-regulation ïNot significant 

Suggests river regulation and extraction has 

segmented the river into discrete units whose 

wetland indices respond discordantly to changes 

in discharge and therefore must be managed 

individually

Pre-regulation - Strong concordance ïsuggested 

that response of one indicator is associated with 

other indicators across all reaches



Post-regulation ïNot significant 

Suggests river regulation and extraction has 

segmented the river into discrete units whose 

wetland indices respond discordantly to changes 

in discharge and therefore must be managed 

individually

Pre-regulation - Strong concordance ïsuggested 

that response of one indicator is associated with 

other indicators across all reaches

FRAGMENTATION



Artificial watering (pumping)

V.

Weir pool  manipulation

sustaining the  resilience of  aquatic 
communities and at the ecosystem 
level





Inundation area of the Chowilla 
floodplain at low flows 
(10,000ML/day flow to SA), with and 
without an environmental regulator 
operating on lower Chowilla Creek 
(SA MDB NRM Board 2008).


