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The explanations and recommendations in this 
presentation and draft report are those of the 

researchers alone unless specifically 
attributed.   While the Department of Water and other 

State Government agencies have assisted our 
research by the provision of data and 

information,  the explanations and recommendations 
in this presentation and draft report are entirely 

independent of those agencies and not to be taken in 
any way as representing the views of those agencies 

or State Government policy.   

DISCLAIMER  



Overview and Outline 
• Overview of project purpose  

• Importance of groundwater in South West WA  
• Importance of water resources law reform  

• Outline of draft report  
• Part I: Setting the scene – background material 
• Part II: Elements of an improved regulatory system  
• Executive Summary;  from p.viii  

• Outline of seminar process 
• Next steps: welcome comments & interviews; 

complete report by 23 May 2014  
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Key Research  
Questions & Propositions 

• How can groundwater use be maintained 
within sustainable limits in a drying climate? 

• How can groundwater be used productively 
and efficiently within those limits?  

• Historical approaches to water resources 
• More flexible laws for annual/periodic 

adjustment within sustainability limits  
• More long term secure rights for investment 

in productive purposes and efficient use   
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Chapters 1 & 2 
Setting the Scene 
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South West WA 
• Groundwater makes up around 

75% of all water use 
• Groundwater comprised 40% of 

IWSS supply in 2013 (~150GL/yr) 
• Self-supply for gardens, public 

open space, horticulture, mining, 
industry (in order of 700GL/yr) 

• Challenge to meet increasing 
water demand (both IWSS and 
self-supply) and environmental 
needs in drying climate 

Source: CSIRO 2009 
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The drying trend: past & predicted 

Source: BOM (2014) 9/4/14 Source: CSIRO (2009) 

Projected water table trend, southern Perth Basin (mid-range scenario) 
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Climate change projections 
Percentage change of mean annual streamflow for a global mean temperature rise of 2°C above 1980–2010 
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Streamflow impacts 

Source: Water Corporation (2014) 9/4/14 

Streamflow to Perth Dams (1911-2013) 
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Groundwater impacts 

Source: MacFarlane et al (2012) 

Depletion of the Gnangara Mound (1979-2009) 
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Changing water supply strategies 
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Groundwater over-allocation  
in the South West 

Plan area Number of over-
allocated 

management units 

Total number of 
management units 

Percentage of 
management units 

over-allocated 

Gnangara  27 84 32% 

Cockburn  2 7 29% 

Upper Collie  3 12 25% 

South West  9 60 15% 

Gingin  5 40 12% 

Rockingham-
Stakehill  

1 8 12% 

Murray  1 20 5% 
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Overview of existing law 
• “Regulated access” model of management 
• Definitions & scope: natural water resources  
• Objectives: sustainability, equity & efficiency  
• Allocation planning, monitoring and review  
• Regulates bore construction & water access for:   

• All artesian water  
• Proclaimed g/water management areas: 90% 
• Exemptions: domestic, stock, & other minor uses 
• Native title rights: undetermined   

• Nature of water access entitlements (licences)  
• Controls on unlicensed use: stages of restrictions  
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Elements of an Improved  
Regulatory System 

Ch. 4  Broader regulatory coverage 
Ch. 5  Better groundwater planning 
Ch. 6  Flexible water entitlements 
Ch. 7  Greater use of water markets 
 
Comments or questions on chapters 1 and 2 

Keeping 
within 
sustainable 
limits in a 
drying 
climate 

Productive 
and efficient 
water use 
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Chapter 4 
Broader Regulatory Coverage 
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Current licensing requirements 

• General prohibition on taking 
groundwater, or causing or 
permitting groundwater to be 
taken, without a licence: 
s5C, RIWI Act 

• Unlicensed uses: 
• Exempted uses (for non-

artesian water) including 
watering lawns and 
gardens of 0.2 ha or less 

• Activities not considered 
to be a ‘taking’ of water 
(e.g. plantations) 9/4/14 16 



Risks of unlicensed use  
in a drying climate 

Environmental 
water 

Licensed uses  
(e.g. public water 
supply, irrigated 
agriculture, mining) 

Unlicensed 
use  
(e.g. 
plantations, 
garden 
bores) 

Unlicensed use does not share in 
reduced water availability, and may 
expand as is it is not constrained by 
an allocation limit 
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Garden bores 

2009 figures for 
Perth metro: 
• 167,000 

garden bores  
• 73GL/year 
• 15% of total 

groundwater 
use 
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Current policy on garden bores 
‘In suitable areas, if gardens require 
irrigation, the department supports 
the establishment and efficient use 

of domestic garden bores in 
preference to using scheme water... 

 
‘The department does not support 
the establishment of new domestic 
garden bores in unsuitable areas’ 

 
- Department of Water, ‘Operational Policy 5.17   
Metropolitan Garden Bores’ 

19 9/4/14 



Current law on garden bores 

• Exempt from licensing under the RIWI Act 
• Some basic efficiency standards for the 

use of bores under the Water Agencies 
(Powers) By-Laws 2010 (e.g. sprinkler use 
limited to three days per week) 

• However the location of bores and the 
volume of water they take is not regulated 
as it is for licensed users. 
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Garden bores: reform proposals 

• Consideration should be given to two 
options: 
• to license new and existing domestic garden 

bores in specified areas; or 
• to prohibit the construction of new domestic 

garden bores in specified areas. 
• The second option could be implemented 

by licensing drillers of wells rather than the 
owners of garden bores.  
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Commercial plantations 
Modelled impacts of pine removal on Gnangara Mound 
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South Australian Case Study 

• Minister may declare areas as ‘declared 
forestry areas’ 

• Commercial plantations in declared 
forestry areas need a ‘forest water licence’ 

• Water allocation plans contain the detail of 
water allocations needed for such licences 
• e.g. 1.66ML/ha/yr for softwoods overlying a 

water table with depth of less than 6m 
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Commercial plantations:  
reform proposal 

Western Australia’s new water resource 
management legislation should recognise 
commercial plantations as a consumptive 
use of groundwater resources and have the 
capacity to licence water use by commercial 
plantations. 
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Chapter 5 
Better groundwater planning 
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Law reform proposal: statutory 
water allocation plans 

The new water resource management legislation should:  
• provide for the making of statutory water allocation plans that 

must be tabled in Parliament and may be disallowed 
• require those plans to:  

• identify the sustainable yield of each groundwater resource and 
explain how that figure was calculated 

• explain any discrepancy between the sustainable yield and the 
allocation limit for a groundwater resource 

• specify the monitoring that is to be carried out to assess 
whether the allocation limits and objectives of the plan are 
being achieved, and the reporting of that information. 
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Climate change and  
groundwater planning 

• How can a drying climate affect allocation limits? 
 Objective Effect of drying climate 

Maintain groundwater storage Allocation limits should be reduced 
to ensure average recharge is 
sufficient to maintain storage 

Prevent inland movement of 
seawater interface 

Allocation limits must be set to 
maintain sufficient groundwater flow 
to the sea 

Protect identified groundwater-
dependent ecosystems 

Allocation limits must be set to 
sustain ecological values  
(e.g. water levels for wetlands) 
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Risks of over-allocation 

9/4/14 

allocation limit 
reduced 

licensed  
entitlements 

allocation 
limit 

Recognised 
over-

allocation 
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Predictions of rainfall decline (1987) 

9/4/14 
Source: Sadler, Mauger and Stokes, ‘The water resource implications of a 
drying climate in south-west Western Australia’ (1998) 29 



Actual rainfall decline (2013) 
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Response to climate change 
projections 

• Climate change projections first used directly 
in setting SW groundwater limits in 2009 

• Analysis of existing SW plans reveals an 
inconsistent approach to climate change 
(Appendix D of Draft Report) 

• Department of Water has developed a GIS 
tool to produce ‘future climate’ scenarios for 
any part of WA, to be used in future water 
planning. 
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Law reform proposal:  
duty to address climate change 

The new water resource management 
legislation should require statutory water 
allocation plans in the South West to  
• identify and assess the risks to water 

resources from climate change, and  
• establish the strategies to be adopted to 

manage those risks. 
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Sharing water with the environment 
in a drying climate 

Future adaptation responses may involve 
making difficult ‘triage’ decisions in 

managing water-dependent ecosystems. 
They may include decisions about 

whether to continue to water already 
degraded sites that are unlikely to survive 

due to climate change.  
 

National Water Commission (2012) 
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Chapter 6 
Flexible water entitlements 
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Current entitlements vs  
share entitlements 
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Current fixed volume 
entitlements NWI share entitlements  

• Regular plan review: eg 10 yrs 
• Annual available water allocation 

X 
ML/yr 

X 
ML/yr 

Y 
ML/yr 

25% 

25% 

50% 
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Law reform proposal: 
entitlements system 

 

9/4/14 

• The legislation should provide greater flexibility to 
adjust levels of groundwater extraction through: 
• a new system of water access entitlements that 

provide access to a share of a consumptive pool 
rather than to a fixed volume of water, with the 
allocation of water to the entitlement to be made 
consistent with the relevant statutory water allocation 
plan; and  

• pending the introduction of those entitlements, 
powers to more easily vary the volume of water that 
may be taken under existing licences. 
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Risk assignment and 
compensation 

Area A 
consumptive 

pool 

Area B 
consumptive 

pool 

Climate 
change? 

New 
knowledge? 

Government 
policy? 

37 



Law reform proposal: 
risk assignment and compensation 

9/4/14 

In general, no compensation should be payable for 
permanent reductions in water allocations under water 
access entitlements associated with adjustments to 
consumptive pools by regular end of term plan review 
and amendment. The exceptions to the general rule are 
that compensation should be payable to water users 
who incur permanent reductions in entitlements made:  
• by plan amendment during the term of the plan, or  
• by end of term plan review and amendment that 

imposes a disproportionate burden on particular water 
users so that their rights are effectively acquired for a 
public purpose identified in the new plan.  

38 



Law reform proposal:  
improved water accounting 

The legislation should provide for:  
• the implementation of increased metering as 

proposed by the 2013 Position Paper;   
• a strengthening of enforcement provisions for 

non-compliance with licence conditions requiring 
metering and reporting; and  

• reform of the provisions for the water register to 
mandate on-line publication of licence conditions 
for metering and of the metering data unless the 
licensee can show a good reason for non-
disclosure.  
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Chapter 7 
Greater use of water markets 
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Advantages of water markets 

• Water markets can be associated with: 
• Initial allocation of water rights  

(e.g. Great Artesian Basin, NSW) 
• Subsequent trading of water rights (e.g. 

Lower Murrumbidgee Groundwater, NSW) 
• Advantages: 

• Water will tend to be directed to its most 
economically productive use 

• Price signal improves water use efficiency 
 41 9/4/14 



Initial allocation: current approach 

• No use of market-based mechanisms 
• Groundwater is allocated for free 
• Priority given to licence applicants on a 

‘first in, first served’ basis 
• Impacts on future water needs can be 

considered, but applications for available 
water generally only refused where they 
seek to access ‘reserved’ water 
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‘First in, first served’: 
Mingenew Case Study 

• 5 GL/yr licence to take 
groundwater for 
magnetite processing 

• Water allocated for free 
on ‘first in, first served’ 
basis 

• Grant of licence took 
more than 80% of 
available water; aquifer 
now fully allocated 

 

Source: ABC TV Landline, Steve Johns 
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‘Merit selection’: 
Gingin Case Study 
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Law  reform recommendation: 
groundwater allocation 

The new water resource management legislation 
should provide a firm legal basis for the release of 
unallocated water through a range of mechanisms, 
including market-based mechanisms such as 
auctions.  Market-based mechanisms should be 
considered the default approach for heavily 
allocated groundwater resources. 
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The legislation should provide that statutory water 
allocation plans may reserve water for specified 
purposes. Market-based mechanisms should 
remain the default approach for the release of 
‘reserved’ water. 



Law  reform recommendation:  
use of revenue 

The revenue from the release of groundwater 
through auctions and other market-based 
mechanisms should be directed to water 
resource management. 
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Law  reform recommendation:  
water trading 

The legislation should be designed to facilitate trade 
in groundwater entitlements, including through 
implementation of the reforms outlined in the 2013 
Position Paper. Consideration should also be given 
to removing the requirement that a purchaser of an 
entitlement in a highly or fully allocated area must 
be an owner of occupier of the land from which the 
water will be taken and on which it will be used.  
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• Key question: who should be able to buy 
groundwater entitlements? 



Conclusion and suggestions for 
guiding principles 

• Define sustainability to include adaptation to 
climate change 

• Allocation limits should be less than recharge 
• Groundwater storage should still be seen as a 

reserve against extreme drought 
• Cth has an acknowledged role in the protection 

of matters of national environmental significance 
(e.g. Ramsar, threatened species and 
communities, migratory birds) 

• Cth may need to provide structural adjustment 
funding for climate change induced reductions  
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Chapter 8: Other issues 
• Regulation of managed aquifer recharge to 

provide storage for alternative water sources  
• Integration issues; including -   

• water supply planning & demand management  
• Incorporating mining within the NWI model  
• land use planning and protection of water resources 
• environmental impact assessment of water plans 

• Administrative reforms:  
• publish reasons for licensing decisions  
• Remove institutional bias in favour of licence 

applicants;  eg provide for 3rd party appeals  
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Research Project Information 

• Further information on the project ‘A Regulatory 
Framework for Management of Groundwater in a 
Drying South-West Climate’ is available at 
• http://www.law.uwa.edu.au/research/water-resources-

reform/regulatory-framework-for-management-of-
groundwater 

• The project is supported by Commonwealth 
research funding provided through the National 
Centre for Groundwater Research and Training: 
• http://www.groundwater.com.au/ 
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