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Wise use is the answer, conservation if you prefer, on that we can all agree. 

It’s making it happen, that’s the tricky part, and making the planners see. 

 
James L Huffman, ‘Against the Current: Four Decades in Water Law and Policy’  

(2012) 41(1) Environmental Law 19, 27 

 

 

In an age when man…is blind even to his most essential needs for survival, water along with 

other resources has become the victim of his indifference. 

 
  Rachel Carson, Silent Spring (40th anniversary ed, 2002) 
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Abstract 
 

 

Improving water use efficiency (WUE) is becoming increasingly recognised as a remedy to the 

challenges that groundwater resources face from growing populations and climate uncertainty. 

While other disciplines have long debated its intricacies, the legal community – particularly in 

Australia – has only marginally explored the idea of regulating to improve WUE. Yet, legal 

frameworks can play a fundamental role in improving the efficient use of groundwater, by 

advancing sustainable development (SD) as the end goal of increased WUE. This further 

purpose is essential to ensuring that increased efficiency does not leave consumptive use 

exceeding sustainable levels. The law can also assist in the consistent implementation of WUE 

measures by providing the regulatory underpinnings for strategic policies. It can promote 

measures such as trade – which incentivise WUE improvements – while simultaneously 

guarding against inefficient practices through measures such as monitoring use against licence 

conditions. Although the significance of markets in advancing WUE remains pertinent, 

umbrella legal regulation of WUE is required in order to secure sustainable outcomes.  

 

This thesis contends that there is an inextricable connection between WUE and SD where 

groundwater resources are central to a reliable water future. The best way to regulate is by 

enacting a ‘toolbox’ of measures that aim to increase WUE and are integrated with measures 

that can limit consumptive use to sustainable limits. The thesis analyses legal approaches to 

integrated WUE and SD measures through three case studies: Colorado in the western United 

States of America; the Namoi Valley in New South Wales, Australia; and the Gnangara Mound 

in Western Australia.  

 

This thesis seeks to further the legal understanding and application of WUE in three important 

ways. First, it provides an organised analysis and critique of each jurisdiction’s approach to 

effectuating WUE through regulatory measures. In so doing, it examines the parallels and 

distinctions in terms of content and implementation. Second, the thesis considers how principles 

of SD interact with the object of WUE in each jurisdiction. It notes that, while the water law 

frameworks analysed are all premised on the principles of both WUE and SD, these principles 

can nevertheless be isolated from each other in a way that can inhibit a sustainable outcome. 

Third, the thesis suggests what toolbox measures could be incorporated when regulating for 

WUE to ensure the SD of groundwater resources. These measures can be applied in other 

jurisdictions facing similar challenges to their own water futures. 
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Chapter 1 

 

Introduction 
 

1.1 Outline 

 

Improving water use efficiency (WUE) is a key feature in reforms aimed at achieving 

sustainability in overallocated groundwater resources. The efficacy of WUE measures is 

particularly important in water-poor jurisdictions that experience climate uncertainty and 

population growth, the latter of which heightens demand on consumptive use of water 

resources.  

 

WUE is, at its most basic level, the idea that consumptive use value can be maintained with less 

water use. Paradoxically, however, improving WUE may result in, or even encourage further, 

continued overexploitation of groundwater resources. This is for two reasons. First, an 

individual who adopts more efficient practices may simply reuse the saved water that may have 

otherwise returned to the water resource system. This would not reduce consumptive use in the 

system despite the increase in WUE. Second, even if the saved water is returned to the system, 

WUE measures by themselves do not prevent that water from being allocated to new 

consumptive uses. In order to avoid the paradox of WUE, it is imperative that WUE regulation 

occurs in conjunction with mechanisms ensuring that the total take of water from a system is 

sustainable. This can be achieved through setting ‘net consumptive use limits’ on overall 

extraction, which is defined in this thesis as a cap placed on the amount of water allocated to 

licensed users in a system in accordance with an overall sustainable limit placed on the system 

as a whole. Hence, this thesis contends that WUE regulation must occur with the further 

purpose of sustainable development (SD).  

 

Definitions of both concepts assist this argument. The definition of WUE adopted is broad, 

based on improving the productive capacity of water so that less water can be used to achieve 

the same results.1 It does not point to placing a sustainable limit on net consumptive use. Hence, 

a foreseeable consequence of improved WUE is that water saved through efficiency measures 

might then be allocated to further consumptive use, creating an unsustainable level of take. In 

                                                 
1 See especially, M Ejaz Quereshi et al, ‘Understanding irrigation water use efficiency at different scales 
for better policy reform: a case study of the Murray-Darling Basin, Australia’ (2011) 13 Water Policy 1 
(detailing the various scales and types of efficiency, and recognising the complexity involved in 
establishing a definition).  
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turn, for SD this thesis adopts the ubiquitous Brundtland definition: ‘development that meets the 

needs of the present without compromising the ability of future generations to meet their own 

needs’.2 The definition is then narrowed to determining measures that have proven to be ‘game 

changers’ in promoting SD in the water law framework of each case study.3 Contextualised to 

groundwater resources, SD requires that a balance between consumptive and non-consumptive 

uses be determined as a sustainable limit on net consumptive use (‘sustainability limit’ or 

‘cap’).4 The difficulty of resolving the paradox of WUE is exacerbated by the contest between 

competing community interest groups that either advocate or resist the sustainability limits that 

have the effect of reducing production. Reconciling these competing views means that 

achieving WUE and SD is an integrated task.  
  

The idea of regulating for WUE is controversial. The prevailing view is that market forces are 

the most appropriate mechanisms to drive WUE.5 The role of law in this approach becomes 

secondary to the role of market forces; however, law arguably plays a critical role in WUE 

regulation for two interlocked reasons. First, not every water-poor jurisdiction has a well-

developed market, as illustrated by the Gnangara Mound case study in Chapter 5.6 Regulatory 

measures promoting WUE must, therefore, continue to play a central role in regulating access to 

and use of precious resources, such as groundwater, in areas with undeveloped or nascent 

market structures.  

 

The second reason for regulatory action is that market forces have limited capacity to support 

sustainability limits in driving WUE, and so require regulatory measures to set and enforce 

these limits. An administrative agency can do this by setting and enforcing sustainability limits 

or caps in highly or fully allocated systems, and encouraging WUE within that overall 

restriction on use. This thesis contends that regulatory measures in the form of sustainability 

limits must be used to ensure that SD is a specified objective of WUE in order to avoid the 

paradox of WUE. Furthermore, regulating with sustainability limits can foster the development 

                                                 
2 World Commission on Environment and Development, Our Common Future (1987). 
3 See below Chapter 2 Section 2.1.3.  
4 Dan Tarlock, ‘Do Water Law and Policy Promote Sustainable Water Use’ (2011) 28 Pace 
Environmental Law Review 642, 644; see below Chapter 2 Section 2.1.3. Although this thesis adopts the 
term sustainability limit, it acknowledges that this has been termed the ‘sustainable yield’ in the past and 
is currently envisaged as the ‘sustainable level of take’ in the Murray-Darling Basin Plan. See generally 
below Chapter 4.   
5 See especially, Joseph W Dellapenna, ‘The Importance of Getting Names Right: The Myth of Markets 
for Water’ (2001) 25(2) William and Mary Environmental Law and Policy Review 317, 319, 322; Adam 
Smith, An Inquiry into the Nature and Causes of the Wealth of Nations (Methuen & Co, 6th ed, 1961) 
(contending that the ‘invisible hand’ of the market is the most efficient means of resource distribution); 
Mark Squillace, ‘Water Transfers for a Changing Climate’ (2013) 53 Natural Resources Journal 55, 56. 
6 See below Chapter 5. See also Cameron Holley and Darren Sinclair, ‘Compliance and enforcement of 
water licences in NSW: limitations in law, policy and institutions’ (2012) 15 The Australasian Journal of 
Natural Resources Law and Policy 149, 189 (‘if the anticipated trading…does not eventuate, then the 
consequential economic efficiencies will be undermined’).  
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of markets because it provides the foundation for defining property interests in groundwater 

rights that are more easily tradeable. Regulating for SD is, therefore, critical in the capacity of 

the market to drive WUE.   

 

The benefits of including principles of SD in WUE regulation are illustrated in this thesis by 

drawing on case studies from three disparate jurisdictions: Colorado in the United States of 

America (USA); the Namoi Catchment in north-west New South Wales (NSW); and the 

Gnangara Mound, which underlies Perth, Western Australia (WA). This thesis also highlights 

the dangers inherent in a framework of WUE regulation that does not include sustainability 

measures. Thus, in each case study there is examination of the measures that facilitate or 

constrain WUE, and the role that SD plays in the WUE regulation of these water law 

frameworks. In this way, the thesis advocates for a toolbox approach to WUE regulation, which 

aligns a range of measures capable of improving WUE with underlying notions of SD in order 

to avoid the paradox of WUE.  

 

1.2 Research justification  

 

Four reasons provide justification for this research. The first is that the centrality of regulatory 

measures in facilitating or constraining WUE is well recognised in Colorado, 7  but largely 

unexplored in Australian legal scholarship. However, the focus on efficiency measures in the 

Murray-Darling Basin Plan, which effects the Namoi Catchment, necessitates a legal 

examination of WUE regulation and its relationship to SD.  

 

The second research justification is premised on the significance of the case studies analysed in 

this thesis. Climate projections in each area predict further groundwater recharge decline, and 

ongoing population growth is also expected.8 These factors increase the stress that consumptive 

use will have on groundwater resources. Hence, there is a need to ensure that groundwater 

resources are not only being used efficiently, but that their use is not undermining the capacity 

for future generations to access this vital resource.  

 

The third research justification is found in the paradox of WUE. Other disciplines have 

questioned the role of law in facilitating WUE, given that market forces and pricing structures 

                                                 
7 See especially, David H Getches, ‘Water Use Efficiency’ (1987) 8 Public Land and Resources Law 
Review 1; Michael A Gheleta, ‘Water Use Efficiency and Appropriation in Colorado: Salvaging 
Incentives for Maximum Beneficial Use’ (1988) 58 University of Colorado Law Review 657; George W 
Pring and Karen A Tomb, ‘License to Waste: Legal Barriers to Conservation and Efficient Use of Water 
in the West’ (1979) 26 Rocky Mountain Mineral Law Institute 25-1. 
8 See below Section 1.5. 
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are said to be the most effective method of ensuring efficiency.9 As explained, this thinking is 

limited in that it does not consider the challenge of improving WUE within a sustainable limit. 

The challenge is to improve WUE in a way that promotes SD by setting a cap on net 

consumptive use allocations, that is, sustainability limits. This is so that water saved through 

efficiency measures is not allocated to further consumptive use purposes, which creates further 

unsustainable use in overallocated and overexploited groundwater resources. The law assumes a 

critical role in regulating for SD,10 and the importance of this role increases when the resource 

that requires regulation experiences low recharge and high extraction rates.11   

 

The fourth justification for this research is found in the water law reform currently underway in 

WA. Reform in WA has been on the agenda since 2009. It has undergone a recent revival, 

which has culminated with the release of a Position Paper on the reform proposals in late 

2013.12 The Gnangara Mound represents the ‘reform jurisdiction’ in this research – that is, the 

jurisdiction at which the toolbox measures are most aimed at – because WA has the most 

undeveloped water law framework of the three case studies. Concurrently, however, the 

groundwater resources of the Mound support a population of over 1.5 million people and are 

being increasingly exploited while facing reduced recharge due to climate uncertainty. 13 

Therefore, it is particularly important in the context of the Gnangara Mound to identify the 

regulatory tools that are most desirable for its context, and the timing is crucial given that the 

matter currently has the State’s attention.  

 

1.3 Research questions 

 

The primary objective of this thesis is to determine how WUE regulation can promote the SD of 

groundwater resources. While similar issues unquestionably arise in the context of surface 

water, the thesis has focused on groundwater because the research was undertaken with the 

support of the National Centre for Groundwater Research and Training (NCGRT), and because 

there are important challenges in promoting WUE and SD of groundwater.14 The NCGRT was 

established in 2009, under an Australian Research Council grant, to investigate issues 

                                                 
9 See especially, Dellapenna, above n 5, 319, 322; Squillace, above n 5, 56.   
10 Squillace, above n 5, 56 (explaining that the obstacles that legal barriers present to markets must be 
overcome while ‘protecting the environment’).  
11 See, eg, Jacobus J de Vries and Ian Simmers, ‘Groundwater recharge: an overview of processes and 
challenges’ (2002) 10 Hydrogeology Journal 5, 6.    
12 Department of Water (WA) Securing Western Australia’s water future: Position paper reforming water 
resource management (2013) 10. 
13 Department of Water (WA) Gnangara Groundwater Areas Allocation Plan (2009) 27 (Gnangara 
Allocation Plan).  
14 National Centre for Groundwater Research and Training <http://www.groundwater.com.au>. See also 
Faculty of Law, Water Resources Reform, The University of Western Australia 
<http://www.law.uwa.edu.au/research/water-resources-reform>.  

http://www.groundwater.com.au/
http://www.law.uwa.edu.au/research/water-resources-reform
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concerning groundwater resources and its management. This includes its regulation under legal 

frameworks.15   

 

The thesis hypothesises that SD is a crucial inclusion in WUE regulation in order to prevent the 

paradox of WUE unfolding through net consumptive use exceeding sustainable limits. The 

following five questions guide the research to the conclusion that measures regulating for WUE 

must be coupled with SD in order to avoid this paradox: 

 

1. Does any studied jurisdiction contain a duty to be water use efficient (that is, a duty of 

WUE)? 

2. What are the legal foundations of water law in each jurisdiction, particularly in terms of 

the relationship between property interests in water and SD? 

3. What role do legal measures play in WUE regulation, and how can they effectuate a 

sustainable outcome? 

4. What toolbox measures should be incorporated when regulating for WUE to ensure the 

SD of groundwater resources? 

5. To what extent does the water law framework governing groundwater use on the 

Gnangara Mound engage with the toolbox measures regulating WUE for SD, and how 

can future reform better incorporate these measures in order to avoid the paradox of 

WUE? 

 

The first question is answered in Chapter 6, and the remaining four are answered in Chapter 7. 

This is because the toolbox measures created in Chapter 7 are applicable in situations where 

there is not a practically enforceable duty of WUE. The toolbox measures specifically address 

WUE for SD outside the duty question, which presents a novel idea of legally mandating the 

two concepts in water management. 

 

The parameters of this thesis exclude two issues that are, nevertheless, pertinent to ensuring the 

overall sustainability of groundwater resources. The first issue is groundwater quality. This is 

inherently connected to sustainability, given the impacts that it can and, increasingly, does have 

on the capacity of stakeholders to continue to utilise groundwater resources.16 The purpose of 

                                                 
15 The present research was undertaken as part of Program 5: Integrating Socioeconomics, Policy and 
Decision Support. See National Centre for Groundwater Research and Training, Research Program 
<http://www.groundwater.com.au/research_programs/integrating-socioeconomics-policy-and-decision-
support>.  
16 The potential impacts of mining and unconventional gas exploitation on groundwater resources pose 
particularly novel legal challenges. See generally, Lauren Butterly, ‘Keeping the engine room running: 
key themes and developments in water resources management in the Pilbara region of Western Australia’ 
(2012) 15(2) Australasian Journal of Natural Resources Law and Policy 191; Natascha Sommer, ‘Mine 

http://www.groundwater.com.au/research_programs/integrating-socioeconomics-policy-and-decision-support
http://www.groundwater.com.au/research_programs/integrating-socioeconomics-policy-and-decision-support
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regulating for WUE to achieve sustainable outcomes is arguably diminished if groundwater 

quality is at risk.17  

 

The second issue is the ‘water politics’. Politics and water law often converge and frequently 

perforate each other’s territory. Colorado presents a particularly live illustration of this 

intersection,18 although the creation of the Murray-Darling Basin Plan has ensured that water 

remains a politically contentious issue in Australia’s eastern states.19 Similarly, the slow pace of 

water reform in WA has been attributed to lack of political will and the political strength of key 

interest groups. 20  The issues created by the relationship between water law and policy 

undoubtedly offer insight into the context of water use and sustainability, but are beyond the 

scope of the present research.  

 

1.4 Methodology   

 

This thesis involves a comparative analysis of three disparate case studies. The methodology 

was selected for two salient reasons. First, it permits an examination of the common foundations 

of the principles of different water law frameworks. Second, it provides a broad field for the 

essential components required to interlock WUE regulation with principles of SD. 

 

Each study began by examining the scientific and regulatory background of the particular cases. 

It was only once the geography, hydrogeology, climate projections, groundwater extraction, and 

regulatory history were understood that the research could expand to explore the 

interrelationship between WUE and SD in each case; that is, the theoretical analysis at the heart 

                                                                                                                                               
Dewatering in the Pilbara: A Legal Framework for Managing Cumulative Impacts on Environmental 
Values and Indigenous Interests’ (2012) 31 Australian Resources and Energy Law Journal 65.   
17 See especially, Stephen Foster et al, Groundwater Quality Protection: A Guide for Water Utilities, 
Municipal Authorities, and Environment Agencies (World Bank, 2008).  
18 See especially, Marc Reisner, Cadillac Desert: the American West and its Disappearing Water 
(Penguin Books, 3rd ed, 1993). 
19 See, eg, Warwick Long, ‘Environmental damage caused by environmental flows’ Australian 
Broadcasting Corporation News (online) 16 December 2013 < http://www.abc.net.au/news/2013-12-
16/nrn-envt-flow-damage/5158348>; Mark Schliebs, ‘Efficiency gains “just don’t hold water”’ The 
Australian (Sydney) 3 June 2011, 2; Lauren Wilson and Mark Schliebs, ‘Windsor warns irrigators not to 
renege on buybacks’ The Australian (Sydney) 18 January 2011, 6; Lauren Wilson, ‘Murray-Darling plan 
“could make things worse”’ The Australian (Sydney) 14 December 2010, 6. But see Stephanie Corsetti 
and Tom Fedorowytsch, ‘One year on: Big changes flow from Murray-Darling Basin Plan’ Australian 
Broadcasting Corporation News (online) 22 November 2013 < http://www.abc.net.au/news/2013-11-
22/one-year-on-murray-darling-basin-plan/5109884> (contending that there is ‘growing acceptance’ of 
the Plan).  
20 Madeleine Hartley, ‘Problematic governance of groundwater use efficiency on the Gnangara system, 
Perth’ (2013) 28(3) Australian Environment Review 496, 498; Ruth Morgan, ‘WA’s water woes: a thirsty 
election issue’ The Conversation, 4 March 2013 < http://theconversation.com/was-water-woes-a-thirsty-
election-issue-12343>.    

http://www.abc.net.au/news/2013-12-16/nrn-envt-flow-damage/5158348
http://www.abc.net.au/news/2013-12-16/nrn-envt-flow-damage/5158348
http://www.abc.net.au/news/2013-11-22/one-year-on-murray-darling-basin-plan/5109884
http://www.abc.net.au/news/2013-11-22/one-year-on-murray-darling-basin-plan/5109884
http://theconversation.com/was-water-woes-a-thirsty-election-issue-12343
http://theconversation.com/was-water-woes-a-thirsty-election-issue-12343
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of this study.21 This approach proved pivotal to comprehending the measures facilitating and 

constraining WUE in each regulatory framework.  

 

The nature of this inquiry necessitates a principal focus on legal doctrinal research, 

supplemented by attention to relevant economics, social science, and science research. The 

initial focus was legislation, case law, government and non-government reports, as well as 

published articles from the various disciplines. A variety of primary and secondary sources were 

utilised in examination of the theoretical background of WUE and SD.  

 

It was necessary to explore and explain the water allocation framework of each case before the 

analysis and critique could begin.22 It was important to define ‘efficiency’ for the purpose of the 

study, which entailed sourcing definitions not only in the context of WUE, but – as definitions 

are not always interchangeable between disciplines – in the more specific context of WUE in 

law.23   

 

Working as a legal researcher with the WA Department of Water (DOW) at the beginning of the 

research journey provided the opportunity to actively engage with hydrogeologists, policy and 

enforcement officers in both formal and informal settings. Similar engagement with 

hydrogeologists, policy and enforcement officers responsible for overseeing and implementing 

NSW groundwater provisions in the Namoi Catchment was made possible through the NCGRT 

in the Tamworth branch of the NSW Office of Water. Previous work with the Namoi Catchment 

Management Authority was also beneficial for fostering relationships that proved helpful 

throughout the research period.  

 

Research was also conducted at the Sturm College of Law, University of Denver, Colorado 

between August 2011 and August 2012. This provided practical research and professional 

liaison opportunities, as well as opportunities to engage with water law scholars and students, 

and present relevant seminars. Each of the above experiences provided critical foundations for 

the comparative study.   

  

A portion of the research is also supported by primary empirical research, complemented 

through interview processes. The interviews helped establish a law-in-context approach to see 

the effects of regulation promoting WUE and SD. Ethics approval from the University of 

Western Australia was granted for the purposes of this study. Further empirical research also 

forms part of the data and information relied upon in the present research. This was undertaken 

                                                 
21 See below Chapter 2.  
22 See below Chapter 3 Section 3.1, Chapter 4 Section 4.1, Chapter 5 Section 5.1. 
23 See below Chapter 2 Section 2.3. 



Introduction 
 
 

 8 
 

by the social science team that worked on broader Cotton Catchment Communities CRC (CRC) 

research.24 The data was collected through a survey process; the legal team submitted questions 

that formed part of the social science’s team survey. Ethics approval was given to the social 

science researchers to undertake their surveys by their home institution, Charles Sturt 

University, NSW.  

 

1.5 Case studies 

 

The legal challenges examined throughout this thesis are an extension of the social challenges 

that arise from increasing populations and water paucity. Although the case studies evidence 

important distinctions in approaches to regulating for WUE, they are broadly analogous in basic 

reliance on groundwater resources. The case studies are introduced here in order to set the 

context for the discussion that occurs in Chapters 3, 4, and 5. The need for WUE – and for 

improvements in WUE to have SD as the end goal – is understood better when contextualised 

by the background presented here. This background focuses primarily on climate and water use 

factors, but also briefly introduces the legal context of each case before this is developed in 

Chapters 3, 4, and 5. 

 

1.5.1 Colorado, USA 

 

Colorado lies in the heart of the American West. It has a landmass of over 268, 000km2.25 Its 

population exceeds 5 million people and is expected to double by 2050.26 Population increases 

are combining with projections for a drying climate to put greater consumptive use pressure on 

water resources. 27  This includes Colorado’s groundwater sources, which consist of four 

principal aquifers: South Platte Alluvial, San Luis Valley, Denver Basin, and the High Plains 

Aquifer.28 These aquifers have been subjected to unprecedented rates of pumping in recent 

years, as over 5 million people look for a secure water supply for domestic, public, and 

                                                 
24 Emily Sharp and Allan Curtis, Groundwater management in the Namoi: a social perspective (Report 
No. 67, 2012). The CRC officially ended on 30 June 2012 (see especially, Cotton Catchment 
Communities CRC, Welcome to the Cotton Catchment Communities CRC (2001) 
<http://www.cottoncrc.org.au/industry/crc_home>. See especially, ‘Appendix’ (detailing the interviewee 
sampling method, ethics approval consent forms, and interview questions).  
25 US Census Bureau, State and County QuickFacts, 
<http://quickfacts.census.gov/qfd/states/08000.html>.  
26 Colorado Water Conservation Board, Colorado’s Water Supply Future: Statewide Water Supply 
Initiative 2010 (2011) ES-12. 
27 Andrea J Ray, Joseph J Barsugli, and Kristen B Averyt, Climate Change in Colorado: A Synthesis to 
Support Water Resources Management and Adaptation (Report for the Colorado Water Conservation 
Board, 2008) 41. 
28 Neil Grigg, Citizen’s Guide to Where Your Water Comes From (Colorado Foundation for Water 
Education, 2005) 16.  

http://www.cottoncrc.org.au/industry/crc_home
http://quickfacts.census.gov/qfd/states/08000.html
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agricultural requirements.29  Groundwater resources supply about 18 per cent of Colorado’s 

water needs,30 but dry years and future projections of reduced snowfall continue to greatly 

impact on groundwater recharge rates and reservoir drawdown.31  

 

Colorado classifies groundwater under four categories: tributary, non-tributary, not non-

tributary, and designated groundwater. 32  Tributary groundwater has proven hydraulic 

connectivity to surface water resources,33 and is the primary category examined in this thesis.34 

The prior appropriation doctrine provides the legal basis for the regulation of surface water and 

tributary groundwater.35 This doctrine sees water allocated according to seniority of right based 

on time of initial appropriation, creating a ‘first-in-time, first-in-right’ system of priorities.36 It is 

based on the state Constitutional right that permits the citizens of Colorado to appropriate all 

‘waters of the natural stream’.37 Consequently, tributary groundwater rights are conferred upon 

application of the water to beneficial use, and are later affirmed through adjudication in the 

water courts.38  

 

Colorado was selected as a case study because it offers a pertinent palette on which to conduct a 

comparative analysis with the other two Australian case studies, both in terms of its social and 

legal context. The legal regulation of tributary groundwater, and its incorporation of WUE 

measures and SD principles, offer a unique insight into American water law, as well as a useful 

comparison and contrast to the Australian experience. The well-developed legal structures of 

Colorado water law (particularly including the water courts) contrast with Australia’s more 

administrative system and present significant insights in a search for a toolbox of measures in 

WUE regulation.  

                                                 
29 See generally, Grigg, above n 28; US Census Bureau, above n 25.   
30 Ground Water Commission v North Kiowa-Bijou, 77 P 3d 62, 69 (Colo, 2003), citing R Topper et al, 
Colorado Geological Survey: Ground Water Atlas of Colorado 1 (Colorado Geological Survey, Special 
Publication 53, 2003); Colorado Geological Survey, Department of Natural Resources, Ground Water 
Atlas of Colorado  
<http://geosurvey.state.co.us/WATER/GROUNDWATERATLAS/Pages/GroundwaterAtlasofColorado.a
spx>. 
31 Colorado Water Conservation Board and the Department of Natural Resources, Colorado Drought 
Mitigation and Response Plan (2013) 33–53. 
32 Tributary groundwater is statutorily defined under Colo Rev Stat § 37-92-103(13) (West, 
WestlawNext, effective through 7 August 2013), and the remaining three categories of groundwater are 
statutorily defined under Colo Rev Stat § 37-90-103(West, WestlawNext, effective through 2 June 2009); 
see generally, P Andrew Jones and Tom Cech, Colorado Water Law for Non-Lawyers (University Press 
of Colorado, 2009) chs 5–7. 
33 Colo Rev Stat § 37-92-103(13) (West, WestlawNext, effective through 7 August 2013); Safranek v 
Town of Limon, 228 P 2d 975 (Colo, 1951).  
34 See below Chapter 3.  
35 Coffin v Left Hand Ditch, 6 Colo. 443 (1882); Safranek v Town of Limon, 228 P 2d 975 (Colo, 1951). 
36 Reagle v Square S. Land & Cattle Co, 296 P 2d 235 (Colo, 1956).   
37 Colorado Constitution art 16 § 6; see below Chapter 3 Section 3.1.1. 
38 Colo Rev Stat § 37-92-301 (West, WestlawNext, effective through 7 August 2013); see generally 
below Chapter 3.   

http://geosurvey.state.co.us/WATER/GROUNDWATERATLAS/Pages/GroundwaterAtlasofColorado.aspx
http://geosurvey.state.co.us/WATER/GROUNDWATERATLAS/Pages/GroundwaterAtlasofColorado.aspx
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1.5.2 The Namoi Catchment, NSW 

 

The Namoi Catchment is over 350 km long, covers an area of approximately 42 000 km2 in 

northwest NSW, and supports a population of approximately 100, 000 people.39 It is also a 

tributary of the Murray-Darling Basin. The Namoi Catchment groundwater has experienced the 

highest level of development of all aquifers in NSW, and extraction there represents 15.2 per 

cent of total groundwater use in the Murray-Darling Basin.40 Overall, groundwater use accounts 

for nearly half of all water used for irrigation purposes in the Catchment. 41  The Namoi 

Catchment has the best outlook under climate change projections for the three case studies, with 

no great future increase or decrease in rainfall projected in the next sixteen years.42  

 

The NSW Office of Water (NOW) undertakes licence administration pursuant to the Water 

Management Act 2000 (NSW). Separate authorisations are required to access (access licence) 

and use (water use approval) groundwater, 43  and access licences exist separate to land 

ownership.44 The Water Sharing Plan for the Upper and Lower Namoi Groundwater Sources 

2003 (Namoi Plan) regulates particular aspects of water sharing over these groundwater 

resources. The Namoi Plan is statutory.45 Perpetual access licences are purchased from the state 

government if unallocated water is available, and a functioning market operates through which 

to trade water if there is no unallocated water available.46 The NSW planning and entitlements 

regime accords with the national water policy suggestions articulated in the 2004 

Intergovernmental Agreement on a National Water Initiative (NWI); that is, they are NWI-

compliant.47  

 

                                                 
39 Murray-Darling Basin Authority, Guide to the proposed Basin Plan: Technical background Part III 
‘Namoi Community Profile’ (2010) 941 
<http://www.mdba.gov.au/sites/default/files/archived/AppendixC_Namoi_community_profile.pdf> 
(Namoi Community Profile); Namoi Catchment Management Authority, New South Wales Government, 
Our Catchment <http://www.namoi.cma.nsw.gov.au/21.html?1>. 
40 CSIRO, Water Availability in the Namoi: a report to the Australian Government from the CSIRO 
Murray-Darling Basin Sustainable Yields Project (2007) 20, 24.   
41 Murray-Darling Basin Authority, Namoi Community Profile, above n 39, 943. 
42 See, eg, Steven Cork and Kate Delaney, Scenario Planning for Sustainable Land-Use in the Namoi 
Catchment (Report prepared for the Namoi Catchment Management Authority, 2009) 57. 
43 Water Management Act 2000 (NSW) ch 3 pt 2; ch 3 pt 3, respectively.  
44 See below Chapter 4 Section 4.1.5.  
45 Water sharing plans in NSW are established pursuant to Water Management Act 2000 (NSW) ch 2 pt 3.  
46 National Water Commission, The National Water Initiative – securing Australia’s water future: 2011 
Assessment (2011) 223–228 (Securing Australia’s water future). 
47 Council of Australian Governments, Intergovernmental Agreement on a National Water Initiative 
(2004) 3 [23(ii)]. The Agreement is available on the National Water Commission website 
<http://www.nwc.gov.au/>.  

http://www.mdba.gov.au/sites/default/files/archived/AppendixC_Namoi_community_profile.pdf
http://www.namoi.cma.nsw.gov.au/21.html?1
http://www.nwc.gov.au/
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The introduction of the Namoi Plan in 2006 was part of a statewide strategy to reduce 

overallocated water systems to sustainable levels of extraction.48 In preparation for the Plan, 

licences in the Namoi Catchment were reduced based on the history of extraction of individual 

licences.49 ‘Supplementary licences’, which decrease in allocated volume on a yearly basis, 

were simultaneously conferred in order to ease the transition to the reduced water entitlements.50  

 

The Namoi Plan also establishes a ‘bulk access regime’ that is NWI-compliant; that is, it 

implements the NWI principles for consumptive pool management and share entitlements.51 

This management regime allocates water to access licensees on a seasonal basis subject to 

current water availability. Hence, seasonal allocations may not always equal the volume that the 

licence nominally permits to be taken.52 The regime also ensures that unlicensed water outside 

the consumptive pool (that is, the pool of water available for consumptive use) is allocated for 

environmental and other public benefit outcomes first,53 before the remaining water is allocated 

for consumptive use purposes.54  

 

Confining the NSW case study to the Namoi Catchment was necessary for three reasons. First, 

as of March 2014, there are seventeen management plans for groundwater basins in NSW.55 The 

state’s water legislation authorises the Minister to prepare plans that apply the broad water 

sharing principles to each plan area (for example, the Namoi) to account for the circumstances 

of each basin. The sizable divergences in the application of these principles necessitates that an 

individual basin be chosen for individual analysis.  

 

The second reason that the Namoi Catchment was selected as a case study is its relationship to 

the Murray-Darling Basin. Upon review of the Namoi Plan in 2017, the Catchment will undergo 

a management shift and will be required to comply with the particular sustainable diversion 

limits of the newly adopted Murray-Darling Basin Plan (MDBP). The MDBP will be introduced 

                                                 
48 Department of Primary Industries, New South Wales Government, Namoi Catchment 
<http://www.water.nsw.gov.au/Water-management/Basins-and-catchments/Namoi-
catchment/namoi/default.aspx>. 
49 Geoff Kuehne and Henning Bjornlund, ‘The Influence of Irrigators’ Attitudes and Objectives on their 
Decision Making’ (2008) 2 Hydrological Research Letters 27, 28.  
50 Department of Water and Energy (NSW) Lower Namoi Groundwater Source: Groundwater Status 
Report (2008) 4.  
51 Water Management Act 2000 (NSW) ss 4(b), (5), (6).  
52 Alex Gardner, Richard Bartlett, and Janice Gray, Water Resources Law (LexisNexis Butterworths, 
2009) 377–378 [16.66]–[16.68]. 
53 Ibid 377–378 [16.66]–[16.68].  
54 Ibid 56, 477 [21.6].  
55 Office of Water, New South Wales Government, Water sharing plans commenced (6 June 2013) 
<http://www.water.nsw.gov.au/Water-management/Water-sharing-plans/Plans-
commenced/plans_commenced/default.aspx>.    

http://www.water.nsw.gov.au/Water-management/Basins-and-catchments/Namoi-catchment/namoi/default.aspx
http://www.water.nsw.gov.au/Water-management/Basins-and-catchments/Namoi-catchment/namoi/default.aspx
http://www.water.nsw.gov.au/Water-management/Water-sharing-plans/Plans-commenced/plans_commenced/default.aspx
http://www.water.nsw.gov.au/Water-management/Water-sharing-plans/Plans-commenced/plans_commenced/default.aspx
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from 2019.56 The third reason behind the selection of this Catchment is that it is the focus of 

further multi-disciplinary research being conducted with a wider CRC research team. This 

original research represents a key part of the legal team’s contribution.  

 

1.5.3 The Gnangara Mound, WA 
 

The Gnangara Groundwater System (GGS) consists of four aquifers that underlie approximately 

2200km2 of northern Perth, WA.57 The Gnangara Mound is the uppermost superficial aquifer, 

under which lie a semi-confined and a confined aquifer.58 The Mound supplies up to 60 per cent 

of water for private domestic, irrigation, and public purposes to a population of approximately 

1.83 million in one of Australia’s fastest growing capital cities.59  

 

Climate projections for WA’s southwest are particularly concerning given the high levels of 

consumptive water use experienced on the Gnangara Mound. Climate change impacts have seen 

rainfall conditions in the southwest decline in the last four decades, with rainfall now 

representing substantially less than the long-term average, and the 2010 wet season rainfall 

being the lowest on record.60 Reduced rainfall has a critical impact on the recharge rates of the 

Mound, with consequential reductions in groundwater levels of up to 0.63 metres since 2009 

alone.61 The Gnangara Mound has been chosen as the specific case study within the broader 

GGS because it is the primary focus of reform attention. It is also overallocated, and 

experiences documented levels of stress from multiple factors, including human extraction and 

arsenic levels.62   

 

The WA Department of Water (DOW) undertakes licence administration on the Gnangara 

Mound pursuant to the Rights in Water and Irrigation Act 1914 (WA) (RiWIA). Licences 

remain attached to the land, meaning that lawful access to the land is a pre-requisite to holding a 
                                                 
56 Water Act 2007 (Cth) Basin Plan (22 November 2012) cl 6.04(1); Office of Water, New South Wales 
Government, The Basin Plan for the Murray–Darling <http://www.water.nsw.gov.au/Water-
management/Law-and-policy/National-reforms/Basin-Plan/murray-darling-basin-plan>; see below 
Chapter 4 Section 4.2.6. 
57 The four aquifers are the Gnangara Mound (superficial); the Mirrabooka (semi-confined); the 
Leederville (semi-confined), and the Yarragadee (confined): Department of Water (WA) Gnangara 
Allocation Plan, above n 13, 12.  
58 Department of Water (WA) Gnangara Allocation Plan, above n 13, 12.  
59 Ibid xii. 
60 Department of Water (WA) Environmental management of groundwater abstraction from the 
Gnangara Mound: Triennial compliance report to the Office of the Environmental Protection Authority 
July 2009–June 2012 (2013) 5.  
61 Ibid. See also Department of Water, Western Australian Government, Gnangara groundwater level 
<http://www.water.wa.gov.au/Understanding+water/Groundwater/Gnangara+Mound/Gnangara+groundw
ater+level/default.aspx#1> (plotting current groundwater levels against historical levels); Department of 
Water (WA) Rainfall and Streamflow Summary: January to October 2010 (2010).  
62 Department of Water (WA) Gnangara Allocation Plan, above n 13, 42–43; see below Chapter 5 
Section 5.1.6. 

http://www.water.nsw.gov.au/Water-management/Law-and-policy/National-reforms/Basin-Plan/murray-darling-basin-plan
http://www.water.nsw.gov.au/Water-management/Law-and-policy/National-reforms/Basin-Plan/murray-darling-basin-plan
http://www.water.wa.gov.au/Understanding+water/Groundwater/Gnangara+Mound/Gnangara+groundwater+level/default.aspx#1
http://www.water.wa.gov.au/Understanding+water/Groundwater/Gnangara+Mound/Gnangara+groundwater+level/default.aspx#1
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licence that regulates the taking and use of water.63 This includes conditions for carrying out 

works.64 By contrast, water resource entitlements in NSW have been ‘unbundled’ to separate the 

access entitlement, seasonal allocation, works approval (required for water extraction), and 

water use approval.65 Another key distinction between NSW and WA is found in the licence 

allocation system. Unlike NSW, ten year term licences are granted by the WA DOW for a 

nominal administrative fee if unallocated water is available, but in fully allocated areas may be 

purchased from other licensees. Furthermore, the Gnangara Mound groundwater plan is non-

statutory. These reasons mean that WA has not completely implemented the NWI framework, 

which is premised on unbundled water rights operating in a market situation within a statutory 

plan.66  

 

Groundwater extraction from the Gnangara Mound exceeds a sustainable level. Overall, more 

water is being extracted than recharged, and certain areas of the Mound are substantially 

overallocated.67 Despite the apparent capacity of the RiWIA and key policies to facilitate WUE, 

evidence of continued overallocation suggests that the framework remains insufficient to ensure 

the sustainability of the Mound.68  

 

The above reasons explain the inclusion of the Gnangara Mound as the third and final case 

study in this thesis. In short, there is a high reliance on the Mound’s resources; it has projected 

climate change impacts analogous to Colorado; and it is undergoing water law reform. 

Therefore, the Mound is a useful reform case study where lessons learned from the other 

jurisdictions can be applied in recommendations for the toolbox of measures necessary to 

regulate WUE. Before continuing, an important distinction must be made between the 

groundwater resources in the three case studies. Colorado groundwater resources are both 

tributary and non-tributary, although this thesis focuses primarily on the law concerning 

tributary resources. The Namoi Catchment consists primarily of tributary groundwater 

resources, which are highly connected in some places. Conversely, the Gnangara Mound is a 

confined and non-tributary groundwater resource, with limited connectivity to surface water. 

However, this is not detrimental to the research for two reasons. First, the Gnangara Mound’s 

resources are used in a substantially similar manner to those in Colorado and the Namoi 

Catchment. Each has high levels of irrigation and domestic reliance. Second, Colorado is the 

only jurisdiction that has developed a separate body of law for different categories of 

                                                 
63 See below Chapter 5 Section 1.1.5. 
64 Rights in Water and Irrigation Act 1914 (WA) ss 5C(c)(i), 25A, sch 1 cl 3. 
65 Gardner, Bartlett, and Gray, above n 52, 564 [25.8], 571 [25.21].  
66 National Water Commission, Securing Australia’s water future, above n 46, 306-319; see below 
Chapter 5 Section 5.3.1.  
67 Department of Water (WA) Gnangara Allocation Plan, above 13, 42–44.   
68 Rights in Water and Irrigation Act 1914 (WA) s 4(a)(i)(ii), (b); see below Chapter 5.   
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groundwater, whereas NSW and WA do not differentiate in their regulation of groundwater 

resources.  

  

1.6 Synopsis 

 

This thesis comprises three primary parts. Part One is completed by Chapter 2, which presents 

the theoretical underpinnings of the research. Chapter 2 contextualises the research within the 

broad paradigms of SD and WUE, examining in particular the definitional challenges that each 

experience. It explores SD and WUE with specific reference to how key theorists have sought to 

respond to past challenges presented by the legal application of these terms, and their 

application in the context of climate change. Hence, Chapter 2 provides the core of a literature 

review for this thesis. The paradox of WUE is also explored, as are the fundamental features of 

a toolbox approach that might avoid the paradox. Chapter 2 concludes by outlining the 

analytical framework that will be employed in the three case study chapters in their examination 

of the interaction between WUE and SD.  

 

The use of the word ‘measure’ to describe the propositions, policies, and laws that facilitate or 

constrain WUE in the case studies is a deliberate choice, and is intended as an umbrella term. 

This is necessary given that the legal characteristics of these ‘measures’ differ amongst the 

jurisdictions. They are embedded legal principles in Colorado, but a mix of both law and policy 

in the Namoi Catchment and on the Gnangara Mound (in fact, less legal again in the latter).   

 

Part Two of this thesis consists of the three case study chapters (Chapters 3, 4, and 5). Each case 

study begins with an outline of the water allocation framework in that area followed by 

examination of the measures that facilitate and constrain WUE, and their relationship to 

promoting SD. Colorado is examined first, in Chapter 3, because it stands alone as a foreign 

jurisdiction, followed by the Namoi Catchment (Chapter 4) and the Gnangara Mound (Chapter 

5).  

 

Part Three of this thesis consists of two discussion chapters (Chapters 6 and 7) that form the 

primary analysis and conclusions to this thesis, and answer the research questions. Chapter 6 

questions whether there is a duty of WUE so that WUE can be benchmarked and a risk 

assignment for entitlement reduction applied based on these benchmark levels. The idea of 

benchmarking WUE is tested as a method by which to reduce licence entitlements by reference 

to the level of WUE attained, so that the least efficient users suffer reductions before the more 

efficient users. The proposition is applied to the case study of the Gnangara Mound, where the 
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reform agenda currently proposed houses convincing reasons for its use in that jurisdiction. This 

chapter answers the first research question.  

 

Finally, in answering the remaining four research questions, Chapter 7 contains a synthesised 

core analysis of this thesis and its conclusions. In contrast to Chapter 6, it develops the toolbox 

measures that can be applied to achieve WUE for SD in cases where there is no effective duty to 

be water use efficient. It uses the theoretical underpinnings introduced in Chapter 2 as the 

analytical framework. Chapter 7 first examines property interests in groundwater rights for 

WUE and SD. It then critiques the measures that facilitate and constrain WUE across the three 

case studies, focussing in particular on their capacity to promote sustainable outcomes. The 

measures that are most appropriate for WUE regulation are then identified on the basis of the 

analysis in all previous chapters. Future research opportunities are presented, followed by the 

thesis conclusions. Thus, Chapter 7 determines the role that law plays in WUE regulation to 

effectuate a sustainable outcome and avoid the paradox of WUE.  



 

 



 

 

Chapter 2 
 

Theoretical foundations of water law: sustainable development, climate change, 

and water use efficiency  
 

Introduction 

 

This chapter presents a literature review on sustainable development (SD), climate change, and 

water use efficiency (WUE), as they each relate to water law frameworks. It illustrates the 

necessity of considering these concepts holistically in modern water law frameworks, although 

each concept is discussed separately. The literature review illustrates that it is not sufficient for 

frameworks to conceptualise and treat WUE and SD as mutually exclusive concepts, 

particularly in light of climate change projections.  

 

The proposition about their interrelationship is anchored in a primary contention of this thesis: 

SD must remain the end goal for water resources law. Improving WUE presents a way to ensure 

that groundwater resources are used to their maximum productivity, but limiting net 

consumptive use is the only way to ensure that such increased productivity does not result in 

unsustainable use. This situation (the paradox of WUE) could arise consequential to WUE 

improvements that free up water for future consumptive use without placing an overall limit or 

cap on that use. Therefore, regulatory measures must seek to promote and improve WUE within 

a paradigm of SD in order to avoid the paradox. This is particularly crucial in the context of 

groundwater resources, which generally experience low levels of recharge and are severely 

threatened by climate change projections of reduced rainfall.1 Its importance increases when the 

groundwater resources at hand are overallocated and overexploited, and are thus already subject 

to unsustainable use.  

 

There are four substantive sections to this chapter. Section 2.1 provides a broad outline of the 

historical development of SD, before narrowing the focus to examine its application in water 

law frameworks specifically. This section also establishes a definition for SD, and examines the 

concept as a theoretical framework for WUE, before examining its practical application in 

Australia and Colorado. 

 

                                                 
1 See, eg, Russell S Crosbie et al, ‘Episodic recharge and climate change in the Murray-Darling Basin, 
Australia’ (2012) 20 Hydrogeology Journal 245, 246–247, 260.  
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Section 2.2 examines the projected impacts of climate change on groundwater resources. It 

considers the adaptive and mitigating responses of water law frameworks to the challenges that 

climate change creates for water security, and concludes by identifying climate change as a 

significant driver of WUE. 

 

Section 2.3 provides the theoretical background for WUE as a concept and the notion of 

regulating for WUE. It explains both the definition of WUE applied in this research, and the 

definitional challenges that the term faces when applied to law.  

 

Finally, Section 2.4 establishes a consistent analytical framework. Each succeeding chapter will 

follow this framework in discussing WUE regulation and its relationship to SD in the case 

studies, and whether and how the paradox of WUE unfolds.    

 

2.1 Sustainable development and water resources 

 

The concept of SD was formally accepted in international consciousness in the 1987 Brundtland 

Report, Our Common Future.2 The Brundtland Report expounded the first clear expression of 

what SD should encompass, and the definition contained therein is now unequivocally 

recognised as the touchstone for SD. Hence, SD is conceptualised as ‘development that meets 

the needs of the present without compromising the ability of future generations to meet their 

own needs’.3  

 

SD is a controversial concept. Commentators continue to debate its exact definition and its 

usefulness in the absence of one.4 Some commentators contend that SD has mutated from a 

concept of ecological sustainability, which traditionally excluded human existence, to one 

where anthropocentricism has become the essential focus.5 Despite these dilemmas, literature 

reaches the largely concordant conclusion that SD is generally desirable as a standard applied to 

growth because it attempts to place limits of reasonableness on development.6  

 

                                                 
2 World Commission on Environment and Development, Our Common Future (1987). 
3 Ibid. 
4 See, eg, Yosef Jabareen, ‘A new conceptual framework for sustainable development’ (2008) 10 
Environment, Development and Sustainability 179 (reviewing the various definitions and commitments of 
sustainable development, and creating a list of seven concepts that provide more substantive grounding to 
the idea of SD); Andrew Jordan, ‘The governance of sustainable development: taking stock and looking 
forwards’ (2008) 26 Environment and Planning C: Government and Policy 17 (conceding that debate 
surrounding precise meanings of SD is useful because it provides governments an opportunity to create 
their own standards for an inherently complex and controversial term).   
5 Jabareen, above n 4, 182. 
6 Timothy Beatley and Kristy Manning, The Ecology of Place: planning for environment, economy and 
community (Island Press, 1998) 3.  
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The basic understanding of SD adopted in this thesis accords with the aspirations central to the 

Brundtland Report, which itself ‘commands authoritative status’.7 This invokes a value-system 

premised on balancing environmental health and longevity with human development. The 

Brundtland Report definition is important for background reasons, and Section 2.1.3 below 

further defines SD for the purposes of this thesis. 

 

2.1.1 The Dublin Principles: SD of water resources 

 

The world has witnessed a burgeoning adoption of SD principles in both domestic and 

international water regulation in the aftermath of the Brundtland Report.8 It is now generally 

agreed that best practice in water management incorporates principles of SD.9 This is because 

safeguarding access to water resources is essential to human survival.10 Best practice in this 

context is generally held to integrate three core principles of SD: the preservation of ecological 

health (achieved in part through reserving water for the environment); distributive justice in 

water allocations; and efficiency, both in terms of economic and resource efficiency.11 This 

thesis concentrates on the last of these principles, by exploring the role that legal frameworks 

play in WUE regulation with the end goal of sustainability.12  

 

The development of the Dublin Principles in 1992 represented a key integration of SD 

principles with water management. The principles arose from the International Conference on 

Water and the Environment, and declared that: 

 

                                                 
7 Susan Baker, ‘Sustainable Development as Symbolic Commitment: Declaratory Politics and the 
Seductive Appeal of Ecological Modernisation in the European Union’ (2007) 16 Environmental Politics 
297, 298. 
8 See especially, Miquel Solanes and Fernando Gonzalez-Villarreal, ‘The Dublin Principles for Water as 
Reflected in a Comparative Assessment of Institutional and Legal Arrangements for Integrated Water 
Resources Management’ (Global Water Partnership Technical Advisory Committee – Background 
Papers No 3, 1999) 10 (outlining water Acts from various countries).  
9 In Australia, the National Water Initiative has a heavy focus on incorporating principles of sustainable 
development. In Europe, the European Union has committed itself to achieving sustainable development 
in its environmental regulation. See especially, Daniel P Loucks and John S Gladwell, 
Sustainability Criteria for Water Resource Systems (Cambridge University Press, 1999). But see, Baker, 
above n 7 (arguing that commitment to SD is symbolically important, but the reality of the resulting 
policies deflects from SD and focuses more on ecological modernisation).  
10 Peter H Gleick, ‘Basic Water Requirements for Human Activities: Meeting Basic Needs’ (1996) 21 
Water International 83, 84 (describing the minimum water requirements of a person living in average 
climate conditions as three litres per day).  
11 Lee Godden, ‘Water Law Reform in Australia and South Africa: Sustainability, Efficiency and Social 
Justice’ (2005) 17 Journal of Environmental Law 181, 203 (describing the attainment of efficient, 
ecologically sound, and socially just outcomes as essential to achieving sustainability of water resources).  
12 See especially, David J Pannell and Steven Schilizzi, ‘Sustainable Agriculture: A Matter of Ecology, 
Equity, Economic Efficiency or Expedience?’ (1999) 13 Journal of Sustainable Agriculture 57 
(synthesising ‘sustainability’ into three core elements: ‘environmental stability, intergenerational equity 
and economic efficiency’).  
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1. ‘Fresh water is a finite and vulnerable resource, essential to sustain life, development 

and the environment; 

2. water development and management should be based on a participatory approach, 

involving users, planners and policy-makers at all levels; 

3. women play a central part in the provision, management and safeguarding of water; and 

4. water has an economic value in all its competing uses and should be recognised as an 

economic good’.13 

Principles of SD are inherent in the first three Dublin Principles, which promote the merging of 

water management with principles of environmental protection, social equity, and economic 

development.14 Furthermore, basing water resources management on a holistic consideration of 

the broader natural and social environment is a crucial expansion of sustainability principles. 

Significantly, it helps remedy the tensions that exist between how ‘sustainability’ is understood 

in ecology, and how ‘sustainable development’ has been approached in the legal and regulatory 

spheres.15  

The second and third Dublin Principles incorporate the social aspect of SD by requiring a 

participatory approach to water management. This furthers the broader objects of SD by 

ensuring citizen representation in the making of government policies and laws through 

promoting community consultation in the water planning process. 16  The concept of public 

participation is particularly crucial in the context of WUE regulation because of the non-

prescriptive nature of some of these measures.17 Hence, it is essential that local communities 

support their introduction in order to facilitate their successful and legitimised implementation.18  

It is arguable that the Dublin Principles inadvertently promote a merging of SD and WUE 

principles. Environmental, social, and economic principles each provide important reasons for 

                                                 
13 International Conference on Water and the Environment (ICWE) ‘The Dublin Statement on Water 
Sustainable Development’ <http://www.wmo.int/pages/prog/hwrp/documents/english/icwedece.html>.  
14 These are generally labelled the three pillars of SD. See especially, Jaye Ellis and Stepan Wood, 
‘International Environmental Law’ in Benjamin J Richardson and Stepan Wood (eds), Environmental 
Law for Sustainability (Hart Publishing, 2007) 343, 373. 
15 See especially, Rajini Kothari, ‘Environment, technology and ethics’ in J R Engel and J G Engel (eds), 
Ethics of Environment and Development – Global Challenge International Response (University of 
Arizona Press, 1990) 27, 27 (contending that the inclusion of the term ‘development’ creates an ‘empty 
term’ because it preferences human development over environmental sustainability, the latter of which is 
only required to ensure continued human existence). 
16 See especially, UNECE, Convention on Access to Information, Public Participation in Decision-
making and Access to Justice in Environmental Matters (25 June 1998) 
<http://www.unece.org/fileadmin/DAM/env/pp/documents/cep43e.pdf>.  
17 See below Chapter 2 Section 2.4. 
18 Tan et al, Tools for water planning: lessons, gaps and adoption (National Water Commission, 
Waterlines Report Series No 37, 2010) 51.   

http://www.wmo.int/pages/prog/hwrp/documents/english/icwedece.html
http://www.unece.org/fileadmin/DAM/env/pp/documents/cep43e.pdf
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improving WUE, and each are a recognised pillar of SD.19 The first principle is particularly 

illustrative of the connectivity between the Dublin Principles, SD, and WUE; it recognises that 

water is a finite and vulnerable resource, thus espousing an underlying ethos of conservation. 

This acknowledges that water management must be undertaken with some level of ecological 

sustainability in order to safeguard water resources for current and future generations.20 The 

beginnings of the paradox of WUE can also be read into these principles through recognition 

that a sustainable limit must be placed on consumptive use. This limit is a necessary measure if 

future generations are to have access to groundwater resources that are currently overallocated 

and overexploited, and face further challenges from climate change. In WUE regulation for SD, 

the mechanism for limiting consumptive use to sustainable limits is through capping – and 

enforcing – net consumptive use allocations. In total, therefore, international principles of best 

practice for SD in water resources management can be said to recognise the interrelationship 

between SD and WUE.   

 

2.1.2 Defining the indefinable: SD in water law 

 

The concept of SD has quickly transitioned into a catch-cry for domestic and international 

environmental protection and, by extension, water conservation. 21  The specifics of what it 

entails have continued to undergo revision, however, and literature continues to improve 

accuracy and exactness to a concept that otherwise presents a mostly aspirational philosophy.22 

Therefore, it is important to attempt a definition of SD in the context of this thesis in order to 

provide a theoretical framework from which to examine its integration with WUE. It is also 

pertinent to note that there is ‘enormous value’ in ‘debating the meaning of sustainable 

development in concrete decision-making situations’, because it balances conservation 

standards with development goals, and considers both in specific contexts.23 That context here is 

water law.  

 

The definitional problems surrounding SD are undoubtedly increased by the fluidity of the 

concept, and the several standards that it has come to encompass.24 In his 2008 literature review 

                                                 
19 Jaye Ellis and Stepan Wood, ‘International Environmental Law’ in Richardson and Wood, above n 14, 
343, 373.  
20 Gleick, above n 10, 83.  
21 Benjamin J Richardson and Stepan Wood, ‘Environmental Law for Sustainability’ in Richardson and 
Wood, above n 14, 1, 11.  
22 See, eg, Jabareen, above n 4 (reviewing the various definitions and commitments of sustainable 
development, and creating a list of seven concepts that provide more substantive grounding to the idea of 
SD).   
23 Jordan, above n 4, 20. 
24 See, eg, Baker, above n 7, 301; Jabareen, above n 4. 



Chapter 2 – Theoretical Foundations  
 
 

 22 
 

on SD, Yosef Jabareen determined that there were seven main paradigms of SD. These ranged 

from an ethical paradigm to one focussed on the global political agenda. 25  Importantly, 

however, Jabareen also observed that SD remained a confused term, still subject to the 

‘contradictions’ identified by earlier theorists.26  

 

Sustainable water resources management is essentially SD specifically focussed on 

safeguarding water resources at optimal levels of quantity and quality, and includes integrated 

water management to promote ecological integrity.27 In 1999, UNESCO provided the following 

‘toolbox’ definition for sustainable water resources management: ‘systems…designed and 

managed to fully contribute to the objectives of society, now and in the future, while 

maintaining their ecological, environmental, and hydrological integrity’. 28  This definition is 

broad, effectively couching SD principles in water-specific language. Yet its breadth permits an 

approach to water resources management that recognises SD as a flexible and constantly 

evolving concept.29 This is important given that some notable barriers to incorporating SD relate 

to ‘defining and measuring sustainability’, 30 and an umbrella definition seeks only to provide 

suggestions for what to include in water law frameworks.31  

 

An element of certainty is still a condition precedent to building effective legal frameworks 

despite the concurrent need for flexibility.32 Paul Stein – former Chief Justice of the NSW Land 

and Environment Court – recognised this in 1996, and highlighted the challenges faced by the 

judiciary in incorporating a concept like SD, which is couched in language that fails to produce 

certainty, specificity, or any other ‘practical terms’. 33  Stein observed that early failures to 

prioritise principles of SD arose from ambiguity surrounding how best to incorporate them into 

law. The judiciary was similarly uncertain about how much weight to afford these principles in 

their decisions.34  

 

                                                 
25 Jabareen, above n 4. 
26 Ibid 180. 
27 Agenda 21, Report of the UNCED, I, UN Doc A/CONF. 151/26/Rev.1 (1992) 18.9.  
28 Loucks and Gladwell, above n 9, 8.   
29 Daniel P Loucks, ‘Sustainable Water Resources Management’ (2000) 25 Water International 3, 3.  
30 Ibid.   
31 See especially, Loucks and Gladwell, above n 9, 7. 
32 See, eg, Jonas Ebbesson, ‘The rule of law in governance of complex socio-ecological changes’ (2010) 
20 Global Environmental Change 414 (concluding that legal certainty can still exist through flexible 
approaches to decision-making, and thus certainty and flexibility in legal frameworks are not necessarily 
mutually exclusive principles).  
33 Paul Stein, ‘Turning Soft Law into Hard – An Australian Experience with ESD Principles in Practice’ 
(1997) 3 The Judicial Review 91, 95 (‘Turning Soft Law into Hard’). 
34 Ibid 94. 
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The acceptance of the precautionary principle into environmental law was, therefore, a defining 

moment in cementing SD principles into legal frameworks.35 The principle states that, ‘where 

there are threats of serious or irreversible damage, lack of full scientific certainty shall not be 

used as a reason for postponing cost-effective measures to prevent environmental 

degradation’.36 Although it presents a more robust standard that can account for the particulars 

of individual cases, and thus offsets the loose understandings of SD,37 it is arguably weaker than 

saying that an action should not be taken where there is scientific uncertainty concerning its 

potential for serious or irreversible harm. Nevertheless, it has now become an accepted principle 

of sustainability.38 

 

It is also necessary to overview the concept of ecologically sustainable development (ESD). In 

similar vein to the broader concept of SD, ESD has no ‘universally accepted definition’.39 In 

1992, the National Strategy for Ecologically Sustainable Development defined it as, ‘using, 

conserving and enhancing the community’s resources so that ecological processes, on which life 

depends, are maintained, and the total quality of life, now and in the future, can be increased’.40 

ESD is generally defined by reference to four specific tenets: the precautionary principle; inter 

and intra generational equity; conservation of biological diversity and ecological integrity; and 

appropriate valuation, pricing, and incentive mechanisms, including, for example, the polluter 

pays principle.41 In essence, ESD is viewed as a more environmentally-focussed application of 

SD, and seeks to overcome the perennial discontent surrounding the anthropocentric application 

of SD.42 While noting this distinction, this thesis focuses on SD rather than ESD. A more 

comprehensive analysis of the interrelationship between WUE regulation and SD is permitted 

given the wider breadth that the principle of SD incorporates.   

 

 

                                                 
35 Brian Preston, ‘Jurisprudence on ecologically sustainable development: Paul Stein’s contribution’ 
(2012) 29(1) Environmental and Planning Law Journal 3, 5-6. See also Leatch v National Parks and 
Wildlife Service and Shoalhaven City Council (1993) 81 LGERA 270 (widely acknowledged as the 
pioneering case incorporating the precautionary principle into law).  
36 Rio Declaration on Environment and Development, Report of the United Nations Conference on 
Environment and Development, UN Doc A/CONF.151/6/Rev.1 (1992) Principle 15.   
37 Paul L Stein, ‘Conference papers: Public participation in policy and water decisions – water-up not 
water-down’ (2000) 5 Local Government Law Journal 205, 214. 
38 Dan Tarlock, ‘Do Water Law and Policy Promote Sustainable Water Use’ (2011) 28 Pace 
Environmental Law Review 642, 646 (‘Sustainable Water Use’). 
39 Commonwealth of Australia, National Strategy for Ecologically Sustainable Development (Australian 
Government Publishing 1992) 6 (NSESD).  
40 Ibid. 
41 Preston, above n 35, 4.   
42 Jabareen, above n 4, 182; Rajini Kothari, ‘Environment, technology and ethics’ in J R Engel and J G 
Engel (eds), Ethics of Environment and Development – Global Challenge International Response 
(University of Arizona Press, 1990) 27, 27. 
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2.1.3 Towards a conceptual definition 

 

Over a decade after Stein’s commentary, prolific American water law scholar Dan Tarlock has 

similarly recognised the need to develop clear principles of SD that can be incorporated into 

water law frameworks.43 Tarlock argues that, despite its inherent definitional challenges, SD is a 

useful lens through which to assess the sustainability of laws governing water resources. 

Although Tarlock accepts that SD does not create a binding norm, he maintains that it creates a 

general principle that provides a ‘rationale for the law’.44 SD is not, therefore, a ‘rule…of 

indeterminate content’ free from certainty, but rather a principle that gives direction to law.45 

 

Tarlock analyses the problem from a conceptual level rather than seeking binding principles for 

incorporation. In line with UNESCO’s ‘toolbox’ definition,46 he acknowledges that generally 

accepted principles of SD – such as inter and intra generational equity – can contribute to the 

level of sustainability that exists within a framework.47 The broader challenge is that there are 

no ‘universal standards’ of what constitutes sustainability.48  

 

Tarlock, therefore, establishes standards by which the ‘sustainability’ of water laws and policies 

can be assessed, and emphasises that SD ‘should only refer to game changing policies and legal 

reforms’.49 That is, standards that transform how the law considers and incorporates principles 

of SD. These standards should: 

 

1. have the effect of securing sustainable water supplies for both consumptive and non-

consumptive uses; 

2. ensure that they do this equitably; 

3. encourage the conservation and restoration of ecosystems; and 

4. promote effective climate change adaptation strategies.50 

 

Colorado and Australia have both enacted several ‘game changers’ that have seen their 

respective water law frameworks develop in line with principles of SD, and which Chapters 3, 

4, and 5 examine in detail. This thesis largely focuses on the first of Tarlock’s standards, 

although they are arguably interconnected. For example, equitable distribution of resources is a 

                                                 
43 Tarlock, ‘Sustainable Water Use’, above n 38. 
44 Ibid 642, quoting Alexandre C Kiss and Dinah Shelton, International Environmental Law 
(Transnational Publications, 3rd ed, 2004) 203. 
45 Kiss and Shelton, above n 44, 203. 
46 See above Section 2.1.2. 
47 Loucks and Gladwell, above n 9, 7. 
48 Tarlock, ‘Sustainable Water Use’, above n 38, 646–647. 
49 Ibid 644. 
50 Ibid. 
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general concept of sustainability,51 and encouraging ecosystem conservation and restoration is a 

cumulative outcome of the others. Moreover, improving WUE can be considered a climate 

change adaptation strategy, 52  while also helping secure sustainable water supplies for 

consumptive and non-consumptive uses.    

 

Tarlock simultaneously acknowledges the danger created by ‘green washing’ terms. Green 

washing is the practice of ‘relabeling’ policies and laws to give them the façade of 

sustainability, in lieu of engaging with the ‘concrete reforms’ necessary to actively incorporate 

SD principles.53 Tarlock is equally cognisant of the opposite possibility, however, warning that 

the mere absence of the SD label does not automatically preclude laws or policies from being 

sustainable.54   

 

This last point is particularly pertinent to Colorado water law, which has not traditionally 

engaged with the term ‘SD’ to the extent witnessed in Australian water law.55 Yet, as Tarlock 

contends, it does not necessarily follow that Colorado water law fails to incorporate principles 

of sustainability. The broader context of the framework, as well as the methods by which it 

allocates water to consumptive and non-consumptive uses, and its consideration of ecosystem 

health, are all necessary factors in determining the extent to which a water law framework 

engages with principles of SD.56 It is also worth remembering the writings of prolific water law 

scholar Lawrence MacDonnell: water law has not traditionally ‘suggeste[d] limits on human 

uses of water’ to protect both consumptive (human) and non-consumptive (environmental) 

values.57  

 

WA may be guilty of the reverse. The mere incorporation of sustainability terminology in its 

water law framework perhaps provides only a rebuttable presumption that the framework 

promotes sustainability of groundwater resources. The water law frameworks of both Colorado 

and WA are challenged in their capacity to promote the SD of groundwater resources because 

neither place nor enforce caps on net consumptive use allocations. This thesis seeks to untangle 

all of the above possibilities and permutations as it examines the notion of WUE regulation for 

the SD of groundwater resources. It does this while being founded on the well-established belief 

that SD continues to present a useful theoretical framework on which to base water law.   

                                                 
51 Sandra L Postel, ‘Securing water for people, crops, and ecosystems: New mindset and new priorities’ 
(2003) 27 Natural Resources Forum 89, 96. 
52 See below Section 2.2.3. 
53 Tarlock, ‘Sustainable Water Use’, above n 38, 644. 
54 Ibid 643.   
55 See below Chapter 3.  
56 Tarlock, ‘Sustainable Water Use’, above n 38, 644. 
57 Lawrence J MacDonnell, ‘Sustainable Use of Water Resources’ (1997) 12 Natural Resources and 
Environment 97, 98. 
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SD continues to mean different things to different people, according to an individual’s 

discipline and agenda.58 Even within law, there are at least two approaches to defining SD: the 

robust legal principles that Stein advocates, or the conceptual definition that Tarlock proposes. 

This thesis favours Tarlock’s conceptual definition of SD and analyses the methods by which 

water law frameworks in the case studies have engaged with its principles.    

 

A point of convergence between Stein and Tarlock’s arguments remains pertinent. Developing 

legislation and policy that clearly delineates the function of SD principles can transform 

otherwise vague aspirations into unambiguous precepts that the law can rely on.59 MacDonnell 

has also warned of the dangers of ‘vagueness’ that can arise when considering ‘sustainability’ 

within the specific scope of water law. 60  To counter this, he describes a framework for 

incorporating notions of sustainability into water law regimes that emphasises reconsideration 

of human use and aligns it next to water for environmental and ecological purposes. 61 

Significantly, WUE is included as one potential objective.62  

 

These considerations are central to examining the links between WUE and SD in the case study 

chapters.63 So too is MacDonnell’s further assertion, that sustainable use of water resources is, 

‘presumably’, a natural consequence of efficiency. Concurrently, however, MacDonnell 

acknowledges that sustainable use is not guaranteed by efficient water use when demand 

continues to increase, regardless of how efficient the use is. He recognises that increased 

efficiency will not necessarily reduce water demand, and that regulatory ‘changes or 

adaptations’ should be considered to ensure that efficiency keeps use within sustainable limits. 

In its essentials, therefore, MacDonnell pre-empts the paradox of WUE.64 

 

2.2 Climate change  

 

The impact of climate change on groundwater resources is a necessary incorporation in a 

discussion of WUE and SD. Climate uncertainty was, in many respects, a catalyst for the desire 

to ground environmental and planning law frameworks in principles of SD. 65  This section 

                                                 
58 See especially Jabareen, above n 4. 
59 Stein, ‘Turning Soft Law into Hard’, above n 33, 95. 
60 MacDonnell, above n 57, 97. 
61 Ibid 99. 
62 Ibid 99–100. 
63 See below Chapters 3, 4, 5. See also below Chapter 7 Sections 7.1, 7.2.1. 
64 MacDonnell, above n 57, 100.  
65 See, eg, Commonwealth of Australia, NSESD, above n 39, 72–74; Tarlock, ‘Sustainable Water Use’, 
above n 38, 643. 
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presents a broad overview of the international literature on climate change and the response of 

legal frameworks.   

 

2.2.1 Groundwater, climate change, and WUE 

 

Water resources are inherently connected to climate conditions because of the direct impact that 

rainfall and drought events have on the recharge of rivers and aquifers.66 The challenges that 

climate change brings to groundwater are more nuanced than the impacts on surface water. 

Groundwater resources are generally more resilient to problems such as evapotranspiration; 

however, they generally face slower recharge rates and are not as easily recharged through flood 

events. Moreover, the slower recharge rates can cause practical problems as regards 

sustainability.67 

 

Literature examining climate change largely focuses on the science, potential impacts, 

adaptation strategies, and mitigation measures. 68  The release of publications by the 

Intergovernmental Panel on Climate Change (IPCC) pushed this literature into the 

mainstream.69 The fundamental connection between the hydrological cycle and climate systems 

has ensured that the impact of climate on water has been examined in these reports.70 Although 

reports vary according to the climate scenario presented, most reach broad consensus on the 

likelihood of a reduction in the availability of water resources in the case study jurisdictions.71  

IPCC reports since 1995 have gradually begun to unpack the effects that climate change will 

have on groundwater resources, and look to improved WUE as a response measure. The 1995 

Report asserted with a ‘high level of confidence’ that increased hydrological sensitivity would 
                                                 
66 See generally, Jacobus J de Vries and Ian Simmers, ‘Groundwater recharge: an overview of processes 
and challenges’ (2002) 10 Hydrogeology Journal 5.    
67 But see, Loucks, above n 29 (questioning how to measure sustainability in the context of non-
renewable groundwater resources).   
68 See generally, Working Group 1 to the Second Assessment Report of the Intergovernmental Panel on 
Climate Change, Climate Change 1995: The Science of Climate Change (Cambridge University Press, 
1996) (IPCC, ‘Climate Change 1995’); Robert L Glicksman et al, ‘Climate change and the Puget Sound: 
Building the legal framework for adaptation’ (2011) 2 Climate Law 299; Naomi Oreskes, ‘Beyond the 
Ivory Tower: The Scientific Consensus on Climate Change’ (2004) 306 Science 3 1686; Robert W Adler, 
‘Balancing Compassion and Risk in Climate Adaptation: U.S. Water, Drought, and Agriculture Law’ 
(2012) 64 Florida Law Review 201; J B Ruhl and James Salzman, ‘Climate Change Meets the Law of the 
Horse’ (2013) 62 Duke Law Journal 974.   
69 See especially, IPCC, Climate Change 1995, above n 68; IPCC, Managing the Risks of Extreme Events 
and Disasters to Advance Climate Change Adaptation: Special Report of the Intergovernmental Panel on 
Climate Change (Cambridge University Press, 2012) (Managing the Risks of Extreme Events).   
70 See especially, IPCC, Climate Change 1995, above n 68; IPCC, Managing the Risks of Extreme Events, 
above n 69.    
71 Climate scenarios often include projections examining water resource availability under a status quo 
climate scenario, a drier than average climate scenario, and a wetter than average climate scenario. See, 
eg, Western Water Assessment, ‘Climate Change in Colorado: a Synthesis to Support Water Resources 
Management and Adaptation’ (CU-NOAA Western Water Assessment, Colorado, 2008); CSIRO, Water 
Availability in the Namoi: a report to the Australian Government from the CSIRO Murray–Darling Basin 
Sustainable Yields Project (2007).  
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accompany a dry climate,72 although admitted that much uncertainty surrounded the specific 

impacts on groundwater recharge.73 WUE was not raised as a response measure until the 2012 

IPCC Report, where the Panel opined that WUE improvements presented a ‘low-regrets option’ 

for reducing the vulnerability of groundwater resources to climate change impacts. 74  The 

capacity to enhance the drought resilience of water resources through improved WUE practices 

was also acknowledged, and connected to SD through its potential to help secure future water 

supply.75  

 

Reductions in water availability are often attributed to a combination of climate and socio-

economic factors.76 The socio-economic factors include the impact of population growth, and 

economic, social, and political conditions, all of which have been recognised as likely to impact 

future water supply and demand. 77  These factors have the potential to be more important 

determinants than natural climate variation.78 Consequently, it has been observed that the ‘great 

uncertainties’ at the centre of climate change science also exist in the inability to foresee the 

impact that non-climate factors will have on water supplies.79 Regulating for WUE becomes an 

increasingly important response under such conditions, as it helps mitigate impact. Chapters 3, 

4, and 5 examine the measures enacted under legal frameworks to regulate for WUE, in case 

studies that demonstrate the above combination of factors threatening water security.  

 

2.2.2 The responses of water law frameworks to climate change 

 

Water law frameworks have long acknowledged the impacts of climate variability, but adapting 

to climate change has proven considerably more difficult. Climate change affects the capacity of 

institutions that regulate and manage water access and use to do so consistently, effectively, and 

transparently.80 There are also additional challenges specific to groundwater. These primarily 

include the difficulties of measuring and monitoring a concealed resource, and simultaneously 

accounting for the effects that slow recharge rates can have on groundwater levels.  

 

                                                 
72 IPCC, Climate Change 1995, above n 68, 327. 
73 Ibid. 
74 IPCC, Managing the Risks of Extreme Events, above n 69, 19. 
75 Ibid 368. 
76 Ibid 243. 
77 Kenneth D Frederick and David C Major, ‘Climate Change and Water Resources’ (1997) 37 Climate 
Change 7, 19. 
78 Ibid. 
79 Ibid 20. 
80 Holly Doremus and Michael Hanemann, ‘The Challenges of Dynamic Water Management in the 
American West’ (2008) 26 UCLA Journal of Environmental Law and Policy 55 (discussing the 
challenges that climate change presents to legal institutions, particularly in terms of speed, flexibility, and 
uncertainty in adapting to climate change pressures).   
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It is now accepted that significant changes in climate will not only impact the natural 

environment, such as groundwater resources, but will also impact the institutions overseeing 

allocation, use, and conservation.81 At the international level, the IPCC has acknowledged the 

role of national frameworks in planning water futures. 82  In noting the ‘slow-onset, 

multigenerational problem’ of climate change, the Panel pointed out that management 

approaches should prioritise ‘long-term resilience’ over ‘short-term gains’. Importantly, it 

contended that management practices needed to reflect this change.83  

 

Accordingly, the impact of climate change on water resources has resulted in a necessary 

maturation of water frameworks, both in their regulation and management. Regulatory 

institutions have historically emphasised allocating water to intensive consumptive uses.84 The 

last decade has seen a policy shift that focuses on future water security through conservation 

and efficiency measures.85 This change is reflected in the Namoi Catchment case study, where a 

specified sustainability limit dictates the volume of water available for allocation to 

consumptive uses, but only once seasonal water determinations have been made and non-

consumptive requirements satisfied.  

 

Institutional accounting for the correlation between climate change impacts and water resources 

is a relatively recent phenomenon. In 2008, just 27 per cent of municipal water suppliers in 

Colorado had plans that actively considered this correlation, although this was recognised as a 

major shortcoming. 86  Strategic planning policies in each case study now recognise the 

consequences of climate uncertainty to water demand and availability.87  

 

 
 
 
 

                                                 
81 Craig Anthony (Tony) Arnold, ‘Law’s Adaptive Capacity and Climate Change’s Impacts on Water’ 
(2010) 5 Environmental and Energy Law and Policy Journal v, xi. 
82 IPCC, Managing the Risks of Extreme Events, above n 69, 376 
83 Ibid 452. 
84 See, eg, Poh-Ling Tan, ‘An Historical Introduction to Water Reform in NSW – 1975 to 1994’ (2002) 
19(6) Environmental and Planning Law Journal 445, 446 (‘Historical Water Reform’).  
85 See, eg, Postel, above n 51, 96 (recognising conservation incentives as a key policy priority area for 
improving water productivity). 
86 John Lahner, ‘Conference Report: The Colorado Water Conservation Board’ (2011) 15 University of 
Denver Water Law Review 203, 203.  
87 See especially, Steven Cork and Kate Delaney, Scenario Planning for Sustainable Land-Use in the 
Namoi Catchment (Report prepared for the Namoi Catchment Management Authority, 2009); Colorado 
Water Conservation Board and the Department of Natural Resources, Colorado Drought Mitigation 
Response Plan (2013); Department of Water (WA) Strategic Plan 2010-2015 (2011).  
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2.2.3 Climate change as a driver for WUE  

 

The law will necessarily evolve if the alternative option is to permit water resources to run 

dry.88 The capacity of a framework to respond to climate change may be extrapolated to indicate 

its ability to incorporate other concepts, like WUE. It is arguable that a point will be reached 

where adaptation will be the only option for water regulators, managers, and users because 

mitigation will be too late.89  Adaptation measures facilitate the responses of institutions in 

adjusting to climate change.90 Conversely, mitigation strategies traditionally aim to implement 

regulatory action that addresses the root cause of climate change.91 

 

Understanding the broader context of water law frameworks is helpful to comprehending the 

reasons why one framework may have a more inherent adaptive capacity than another. Legal 

commentator Robert Adler observes that the complex challenges that climate change brings to 

water management are straining current adaptation actions.92 He points to unsustainable water 

use in America’s southwest as illustrative of the need for ‘significant changes in water use and 

management practices’.93  In Adler’s view, achieving SD in water law frameworks through 

effective adaptation strategies rests on identifying necessary institutional reform.94 Conversely, 

Tarlock endorses the adaptive capacity of water law frameworks by asserting that the system 

will evolve organically from within its legal mechanisms.95 To Tarlock, the very existence of 

these frameworks rests on their ability to allocate risk and reallocate water during times of water 

shortages accordingly, although he concedes that the system has never been tested by an 

externality as great as climate change.96   

 

Legal measures for WUE regulation are best described as adaptation rather than mitigation 

strategies. WUE measures can facilitate institutional adjustment to climate change by creating a 

regulatory toolbox of measures that aim to improve water use, productivity, and overall 

conservation. These measures can be prescriptive (creating legal duties) or non-prescriptive 

(creating incentives to engage) and may include: increased metering of groundwater use in order 

to safeguard against over-extraction; monitoring of resource condition in order to proactively 

                                                 
88 Dan Tarlock, ‘How Well Can Water Law Adapt to the Potential Stresses of Global Climate Change’ 
(2010) 14 University of Denver Water Law Review 1, 4. 
89 Ibid. 
90 IPCC, Managing the Risks of Extreme Events, above n 69, 36. 
91 Ibid 36. 
92 Robert W Adler, ‘Managing Water Supplies’ in Michael B Gerrard and Katrina Fischer Kuh (eds), The 
Law of Adaptation to Climate Change: U.S and International Aspects (American Bar Association, 2012) 
51, 55 (‘Managing Water Supplies’). 
93 Ibid. 
94 Ibid. 
95 Dan Tarlock, ‘The Future of Prior Appropriation in the New West’ (2001) 41 National Resources 
Journal 769, 773–774 (‘Future of Prior Appropriation’). See also below Chapter 6.  
96 Tarlock, ‘Future of Prior Appropriation’ above n 95, 774. 
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protect the health of a hidden resource; and ensuring that water is not wasted.97 Together, these 

measures limit the potential for climate change impacts to be unmanageable.  

 

Conversely, WUE measures are not generally aimed at addressing the root causes of climate 

change and are, therefore, not correctly described as mitigation strategies.98 These causes might 

include energy consumption, or improving practices that will present positive climatic changes, 

like carbon sequestration.99 Yet, even the non-prescriptive WUE measures are aimed only at 

facilitating an effective response to changes in water availability. 

 

Adler has observed that the role of water law ‘is to resolve conflicts among users under 

conditions of scarcity’.100 The role of law will likely become increasingly important as climate 

change causes conditions of water scarcity to escalate. WUE measures epitomise the flexibility 

that water law frameworks require when managing and responding to the current and projected 

impacts of climate change.  

 

The challenges presented by climate change necessitate further investigation of SD in water law 

frameworks because of the uncertain future impacts. In areas with a high reliance on 

groundwater resources – such as the three case studies presented in this thesis – their future 

largely depends on how they manage to cope with climate change impacts. The varying level of 

overallocation that they each experience increases the weight of this statement. The 

management strategies of the three case studies of this thesis include WUE, which is now 

examined.    

 

2.3 Theoretical background: water use efficiency  

 

2.3.1 Defining the indefinable: WUE 

 

In 2007, Chris Perry wrote that ‘“efficiency”, unrelated to context, is worse than meaningless, 

and can cause wrong decisions to be made economically, hydrologically and ecologically’.101 

Defining WUE is critical in any discussion of its regulation. It is equally important to define 

                                                 
97 See below Section 2.3.2. 
98 IPCC, Managing the Risks of Extreme Events, above n 69, 36. 
99 See, eg, R Lal, ‘Soil carbon sequestration to mitigate climate change’ (2004) 123 Geoderma 1 
(discussing the benefits that carbon sequestration can have to food security, water quality, and the 
environment, while mitigating the risks presented by climate change).  
100 Adler, ‘Managing Water Supplies’, above n 92, 56. 
101 Chris Perry, ‘Efficient Irrigation; Inefficient Communication; Flawed Recommendations’ (2007) 56 
Irrigation and Drainage 367, 369. 
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what is meant by the broad idea of ‘WUE regulation’. This section provides the definitions upon 

which the following chapters will proceed. The discussion begins with scientific and economic 

understandings, before examining the challenges that law faces in regulating for the concept. 

 

In 1999, Anthony Turton offered broad definitions for several types of WUE in the various 

stages of water management. He identified four historical management stages, two of which 

pertained specifically to efficiency: end-use (or resource) efficiency, and allocative efficiency. 

Turton contended that resource efficiency is achieved through technological advances that 

permit more productive uses of water, while allocative efficiency reallocates water to better uses 

as a result of socio-economic changes.102 Moreover, resource efficiency was mostly required 

under conditions where unsustainable development and practices had caused, or could result in, 

major environmental degradation. Turton posited that policy change to promote sustainability 

through efficiency would only be implemented under circumstances where these conditions 

were met.103  

 

Peter Gleick, a second major theorist in this area, has also helped refine definitions of WUE. 

Gleick has defined WUE according to the difference between actual water used to satisfy a 

specific purpose, and the minimum volume of water that could be used to satisfy that purpose. 

When accurately defined, Gleick suggests that WUE offers ‘a more precise measure of water 

conservation’.104 Where Turton insisted that the role of regulatory agencies was key in ensuring 

efficient use of water, Gleick pointed to the behaviours of water users as being the key driver to 

effective efficiency improvements.105  

 

WUE concepts have been slowly gravitating towards the legal discipline. 106  This thesis 

integrates the ideas of both Turton and Gleick, as both remark on the role of legal institutions in 

WUE. Turton identifies regulatory agencies as having the capacity to legislate and enforce 

WUE measures (a top-down approach); hence, these agencies play a pivotal role in the pursuit 

of WUE. Yet it is also pertinent to understand the behaviours and attitudes of on-ground users, 

and Gleick’s definition of WUE is significant because it offers a bottom-up approach to water 

management. Gleick’s approach seeks to ensure that measures regulating for WUE are not made 

in the absence of stakeholder attitudes and behaviours and are, consequently, likely to secure 

                                                 
102 Anthony R Turton, ‘Water Scarcity and Social Adaptive Capacity: Towards an Understanding of the 
Social Dynamics of Water Demand Management in Developing Countries’ (Occasional Paper no. 9 
Water Issues Study Group, 1999) 17. 
103 Ibid 7. 
104 Peter H Gleick, ‘Water Use’ (2003) 28 Annual Review of Environment and Resources 275, 280. 
105 Ibid 302. 
106 For example, the efficient use of water is an object of both the Water Management Act 2000 (NSW) 
and the Rights in Water and Irrigation Act (1914) (WA); see below Chapter 4 Section 4.1.2, Chapter 5 
Section 5.1.2. See also below Chapter 3 (highlighting that defining and achieving ‘efficiency’ is a 
perennial battle in Colorado’s water law framework).  
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stakeholder compliance. 107  These ideas are particularly important in the trend towards 

collaborative environmental governance, however this concept is outside the scope of the 

present research.108 

 

Commentary on WUE began prioritising increased water productivity in 2011, and Qureshi et al 

offered a basis of inclusion for law and policy. Their basis contains the understanding that, 

when legal and policy administrators discuss WUE, they are doing so with the objective of 

increasing the productive use of water. 109  Gleick, Christian-Smith, and Cooley similarly 

examined WUE and productivity in 2011, identifying components of inefficiency typically 

ignored. They ventured beyond concepts of ‘simple efficiency’ in water productivity, which 

referred only to the water benefits of WUE. Rather, they sought to include non-water benefits, 

including improved ecological health, reduced energy costs arising from water, and 

improvements in the quality of crops. 110  In doing so, these commentators illustrated that 

opportunities for new water sources are missed when these notions are ‘lumped together’ 

because non-consumptive uses make water available for further uses.111  

 

Finally, the WA Department of Water (DOW) provides the only actual definition of WUE in 

any of the case studies.112 The stated objective of WUE is ‘to achieve the best return from the 

available water entitlement’.113 The definition is aimed at intending to maximise productivity, 

but the DOW is careful to note that WUE could be the outcome either of less water use, or 

increased productivity with the same volume of water. The DOW defines WUE elsewhere in 

more rounded terms: ‘increasing water supply efficiency and water demand efficiency to 

minimise the taking of water’.114 Essentially, efficient use of water results in achieving the best 

possible returns from the least amount of water applied. Although this definition ostensibly 

helps WA avoid the paradox of WUE, it does not prevent the future reuse of water saved 

                                                 
107 See also Standing Committee on Regional Australia, House of Representatives, Of Drought and 
Flooding Rains: Inquiry into the impact of the Guide to the Murray-Darling Basin Plan (2011) 3. 
108 For a comprehensive discussion on collaborative environmental governance, see Cameron Holley, 
Neil Gunningham, and Clifford Shearing, The New Environmental Governance (Earthscan, 2009); 
Cameron Holley and Darren Sinclair, ‘Deliberative participation, environmental law and collaborative 
governance: Insights from surface and groundwater studies’ (2013) 30(1) Environmental Planning and 
Law Journal 32. 
109 M Ejaz Qureshi et al, ‘Understanding irrigation water use efficiency at different scales for better policy 
reform: a case study of the Murray-Darling Basin, Australia’ (2011) 13 Water Policy 1, 2. 
110 Peter H Gleick, Juliet Christian-Smith and Heather Cooley, ‘Water-use efficiency and productivity: 
rethinking the basin approach’ (2011) 36 Water International 784, 790. 
111 Ibid 786. 
112 See below Chapter 5. See also below Chapter 3 (explaining that Colorado is the only jurisdiction that 
has sought to define WUE through legislation and case law, but has faced substantial challenges in doing 
so).   
113 Department of Water (WA) Operational policy no. 1.02 – Policy on water conservation/efficiency 
plans (2009) 1.  
114 Ibid 31. 
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through efficiency means. Instead, there is no enforced sustainable limit placed on net 

consumptive use allocations and this water may be reallocated.115 

 

Understanding that WUE can result in ‘water savings’ aligns with Gleick’s theory of WUE as a 

method of measuring water conservation.116  Hence, WUE is a strategic objective aimed at 

increasing water productivity and at achieving measures of water conservation for consumptive 

and non-consumptive uses by licensees and ecosystems. However, this thesis contends that this 

can only be done if net consumptive use allocations are capped at a sustainable limit so that the 

paradox of WUE does not unfold. Ultimately, this thesis advances the idea that improved WUE, 

achieved in part through regulatory measures, can help reduce consumptive uses of water when 

these overall limits are in place.  

 

2.3.2 ‘WUE regulation’: a toolbox approach 

 

The alternative WUE definitions outlined above are potentially more useful to the science and 

economic disciplines than they are to law. It is possible that they consider particulars of WUE 

that may prove too specific for legal application, notwithstanding the concession that the law 

does seek some certainty.117 The concept of WUE regulation as a toolbox of measures can 

assume an important function in light of this difficulty. It can do this by operating within the 

confines of a definition that aims to increase productivity, while advocating for a range of 

measures that can be applied in specific regulatory contexts. In other words, the toolbox 

provides operational means to realise the strategic objective of achieving WUE for the purpose 

of SD.118 

 

Barrett Purcell and Associates support this approach, suggesting that the difficulties with 

defining efficiency, irrigation efficiency, and WUE can be overcome by crafting WUE as an 

‘umbrella term’,  ‘generic label’ or, indeed, a ‘toolbox’. 119  The authors note that, under a 

toolbox label, WUE ‘need not be defined’.120 This thesis adopts a similar approach, but transfers 

the idea to the legal and regulatory spheres. It advocates that ‘WUE regulation’ requires a 

toolbox of measures that are both prescriptive and non-prescriptive, as opposed to a ‘one-size 

fits all’ approach. Prescriptive and non-prescriptive measures both fit within a broad definition 

                                                 
115 See below Chapter 5. 
116 Gleick, ‘Water Use’, above n 104, 280. 
117 See generally, Perry, above n 101, 367. 
118 See generally, John Braithwaite, ‘Rules and Principles: A Theory of Legal Certainty’ (2002) 27 
Australian Journal of Legal Philosophy 47, 55.  
119 Helen Fairweather, Nick Austin and Meredith Hopes, ‘Water Use Efficiency: An Information 
Package’ 5 Irrigation Insights 7. 
120 Ibid. 
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of ‘regulatory’, because they ultimately all form part of the umbrella framework of options 

regulating for WUE.  

 

Some of the measures examined in this thesis exemplify measures that should be prescriptive, 

for example, those that: 

 

1. establish licence conditions that prescribe allocation limits according to seasonal 

availability of water; 

2. ensure water use is actual use, and not speculative; 

3. require that water use be metered and monitored; 

4. enforce compliance with licensing conditions and metering requirements; and 

5. provide incentives to licensees to save water through, for example, permitting the trade 

of saved water. 

 

Governments would retain discretion to implement non-prescriptive measures, such as seen on 

the Gnangara Mound through the example of water use efficiency/ conservation plans.121   

   

This thesis advances an analytical framework with reference to this toolbox, and applies it to the 

case studies with refinements and qualifications as required.122 A series of measures that should 

be incorporated in WUE regulation for the purpose of SD are clearly identified in Chapter 7. 

These build upon the preceding analysis and help construct recommendations for the Gnangara 

Mound, as the ‘reform jurisdiction’, to consider in its future water resources legislation.  

 

2.4 Developing an analytical framework  

 

In 2000, Loucks sagely contended that, ‘while it may never be possible to identify with 

certainty what is sustainable and what is not, it is possible to develop some measures that permit 

one to compare the performances of alternative systems with respect to sustainability’.123 This 

thesis now develops an analytical framework that is used to compare, in the three case studies, 

the effectiveness of WUE regulation for SD in the context of groundwater resources. This 

framework must ‘properly provide…for comparison and assessment’ of the interrelationship 

between WUE regulation and the goal of SD of groundwater resources. 124  Together with 

Tarlock’s previous assertion that SD principles must be game changers, this thesis presents the 

following framework from which the subsequent three chapters analyse the thesis statement.  

                                                 
121 See below Chapter 5 Section 5.2.3. 
122 See below Chapters 3, 4, 5. 
123 Loucks, above n 29, 8. 
124 Perry, above n 101, 369. 
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Each case study comprises three substantive components: the first is an overview of the relevant 

water allocation frameworks, and the second and third are a substantive analysis of the 

regulatory measures that facilitate and constrain WUE in that jurisdiction.  
 

1. Water allocation framework 

 

The water allocation framework details the methods by which groundwater rights are conferred. 

It defines key terms, and examines vesting provisions, the process by which rights to water are 

acquired, and the status of a water right. Reference is also made to any continuing requirements 

necessary to maintaining a water right, and external factors such as water availability (to which 

climate variability and climate change are important).  

 

2. Regulatory measures facilitating WUE 

 

Multiple legal measures facilitate WUE in each jurisdiction. These include prescriptive and non-

prescriptive measures such as metering of water use, anti-speculation measures, permitting trade 

of saved water, and water use efficiency/conservation plans.  

 

The net effect of some measures, and hence their rightful place in this study, may in fact vary in 

each case. For example, permitting trade of saved water may be considered a facilitating 

measure in WA (Chapter 5). Conversely, the measures hindering this activity in Colorado mean 

it is better placed in Section 3 of Chapter 3, which analyses the regulatory measures 

constraining WUE in Colorado.  

 

3. Regulatory measures constraining WUE 

 

In broad terms, the third line in the analytical framework adopted here considers regulatory 

measures that inhibit WUE regulation. Again, these measures are not static across all case 

studies. 
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2.5 Conclusion: SD as a theoretical framework for WUE 

 

Water law frameworks must be flexible in order to both incorporate SD principles and be 

capable of evolving in response to external pressures, for example, climate change. Improving 

WUE through regulatory measures is one way in which they can evolve to accommodate 

external pressures and promote future sustainability. The challenges particular to groundwater 

resources present an interesting question that must be explored within the broader thesis: how 

do we measure the sustainability of a non-renewable resource, such as groundwater. 125 

Groundwater resources generally experience slower recharge but high abstraction rates, and 

face increasing demand from growing populations. In amongst this, there is certainty that there 

will always be future generations to account for when considering resource allocations and 

water requirements.  

Therefore, the standard of SD in this thesis is premised on the game changing nature of 

regulatory measures. The standard applied to a single measure is that it contributes to the goal 

of SD. As a whole, the package of measures used in a jurisdiction must promote WUE 

regulation while simultaneously working to ensure that net consumptive use allocations do not 

exceed sustainable limits. Hence, the measures must operate in such a way that avoids the 

paradox of WUE. This paradox can occur in situations where an overall limit is not placed on 

net consumptive use allocations, meaning that water saved through WUE improvements makes 

more water available for future consumptive use beyond a sustainable limit.  

In many ways, the definitional challenges faced in regulating for WUE match those found in 

applying the term ‘sustainable development’. Neither concept bears a precise meaning; both 

apply to a range of contexts. Importantly, subjective application and analysis is required to 

determine whether an outcome can be said to promote SD, or whether a measure actually 

facilitates WUE. This thesis now turns to the case studies to examine the practical ways that 

WUE and SD are connected in these instances. It will simultaneously illustrate the dangers of 

separating these concepts in water law frameworks, and hence the importance of regulating to 

integrate them. 

                                                 
125 Loucks, above n 29, 4. 



 
 

 
 

 

 

 

 

 



 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Part II 

 

The Case Studies 
 

 

This part presents a detailed analysis of the three case studies: Colorado (USA); the Namoi 

Catchment (NSW); and the Gnangara Mound (WA). The reasons for their selection are given in 

the Introduction. 

 

Each case study chapter employs the same analytical framework. The water allocation 

framework for the jurisdiction is detailed first, after which the regulatory measures facilitating 

and constraining water use efficiency (WUE) are examined with a broader focus on how they 

promote sustainable development (SD). 

 



 

 

 



 

 

Chapter 3 

 

Case study: Colorado, USA  

 

 
 

 
Figure 1: ‘Principal aquifers and structural basins of Colorado’1 

 

 

Introduction 

 

Colorado is a mostly arid state but experiences extreme weather variability. It has historically 

suffered extensive droughts, from the ‘dust bowl’ drought of the 1930s to the most recent (and 

comparable) drought between 2010 and 2013.2 Groundwater has been heavily used since the 

                                                 
1 Colorado Geological Survey, Department of Natural Resources, Ground Water Atlas of Colorado, 
Colorado’s Geology and Aquifers 
<http://geosurvey.state.co.us/WATER/GROUNDWATERATLAS/Pages/GroundwaterAtlasofColorado.a
spx>. 
2 See, eg, Bob Henson, National Centre for Atmospheric Research, AtmosNews: Dust Bowl v Drought of 
2012: How does the current drought stack up? (2012) 
<http://www2.ucar.edu/atmosnews/opinion/8349/dust-bowl-vs-2012>; Colleen O’Connor, ‘Massive dust 
storms hit south-east Colorado, evoking “Dirty Thirties”’ Denver Post (online) 6 September 2013  

http://geosurvey.state.co.us/WATER/GROUNDWATERATLAS/Pages/GroundwaterAtlasofColorado.aspx
http://geosurvey.state.co.us/WATER/GROUNDWATERATLAS/Pages/GroundwaterAtlasofColorado.aspx
http://www2.ucar.edu/atmosnews/opinion/8349/dust-bowl-vs-2012
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late 1800s and continues to supply water to Colorado’s rapidly expanding population.3  Its 

primary groundwater resources are also largely over-appropriated.4 In such a climate, ensuring 

water use efficiency (WUE) is arguably a precondition to securing the sustainable development 

(SD) of groundwater resources. 

 

Colorado water law is both complex and unique. In general terms, it is premised on three core 

propositions: prior appropriation; beneficial use without waste; and the transferability of rights.5 

First, the prior appropriation doctrine allocates water according to the principle of ‘first in time, 

first in right’. 6  The system confers the stronger right to the older senior appropriator; 

consequently, newer junior appropriators’ rights can only be satisfied after senior rights are 

fulfilled in times of water scarcity.7 Second, a water right is only secured where it is applied to 

continual beneficial use, and that use cannot be wasteful.8 Third, water rights may be transferred 

to other appropriators by a change in place of use, purpose of use, and place of diversion of a 

water right. These transfers are governed by legal principles and adjudicated through the water 

courts.9 The water courts act as district courts and adjudicate all matters pertaining to water 

rights.10  

 

Colorado law defines groundwater in an equally complex and unique fashion. There are four 

distinct categories of groundwater: tributary, non-tributary, designated, and not non-tributary.11 

This chapter restricts its analysis to issues affecting tributary groundwater, with some peripheral 

attention to non-tributary groundwater issues. These two categories align best with how water is 

managed in the Namoi Catchment and, to a lesser extent, on the Gnangara Mound.12 In simple 

                                                                                                                                               
<http://www.denverpost.com/ci_23420681/massive-dust-storms-hit-southeast-colorado-evoking-dirty>.  
3 Colorado Geological Survey, above n 1.   
4 See especially, In re Rules Governing New Withdrawals of Ground Water in Water Division No. 3 
Affecting the Rate or Direction of Movement of Water in the Confined Aquifer System, No. 04-CW-24, 
slip. op. at 41 (Dist. Ct. Colo. (Water Court) Water Div. No. 3, Nov. 9 2006) 2006 WL 4037484 
(Confined Aquifer New Use Rules for Division 3); Colorado Ground Water Commission v North Kiowa-
Bijou Groundwater Management Dist., 77 P 3d 62 (Colo, 2003).  
5 See especially, Justice Gregory J Hobbs Jr, ‘Colorado Water Law: An Historical Overview’ (1997) 1 
University of Denver Water Law Review 1 (‘Historical Overview’); Lawrence J MacDonnell, ‘Changing 
Uses of Water in Colorado: Law and Policy’ (1989) 31 Arizona Law Review 783.  
6 David H Getches, ‘Water Use Efficiency’ (1987) 8 Public Land and Resources Law Review 1, 5 
(‘WUE’).   
7 See, eg, Christine A Klein, ‘Water Bankruptcy’ (2012) 97 Minnesota Law Review 560, 569; Teresa 
Rice, ‘Nontributary, Nondesignated Groundwater: The Huston Decision’ (1985) 56 University of 
Colorado Law Review 135, 135. 
8 See especially, Fellhauer v People 447 P 2d 986, 994 (Colo, 1968); see below Section 3.3.1 
9 See below Sections 3.2.4, 3.3.4. 
10 Colo Rev Stat § 37-92-305 (West, WestlawNext, effective through 7 August 2013); David Getches, 
Water Law in a Nutshell (Thomson/ Reuters, 4th ed, 2009) 165–166 (Water Law in a Nutshell). 
11 Hobbs, ‘Historical Overview’, above n 5, 20–22; see below Section 3.1.1. 
12 See below Chapters 4, 5.  

http://www.denverpost.com/ci_23420681/massive-dust-storms-hit-southeast-colorado-evoking-dirty
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terms, tributary groundwater connects to stream water, whereas non-tributary groundwater does 

not.13  

Consistent with the analytical framework established in Chapter 2, this chapter now examines 

Colorado’s water allocation framework, followed by the measures that facilitate and constrain 

WUE. By extension, it also discusses the measures that assist or impede the capacity of the 

framework to achieve the SD of Colorado’s groundwater resources. It is important to note that 

three regulatory measures are not discussed in this chapter: storage rights, the abandonment 

principle,14 and the use of augmentation wells to supply substitute water extractions from not 

non-tributary groundwater systems.15 This is despite the first actively facilitating WUE and the 

second arguably constraining it. This thesis acknowledges the importance of these measures in 

the broader toolbox of measures regulating WUE for SD. However, they are excluded because 

the measures discussed in this chapter present a widespread analysis of the key propositions 

underlying Colorado water law. The analysed measures are also of academic interest because 

they provide a foreign and contrasting view to many of those discussed in the other case studies. 

The role that interstate compacts plays in Colorado’s overall water rights environment is also 

not discussed in this thesis.  

 

3.1 Water allocation framework  

 

This section overviews the water allocation framework for tributary and non-tributary 

groundwater in Colorado. It seeks to reduce the complexity of Colorado groundwater law by 

pinpointing the key elements of the framework applicable to WUE regulation for SD.16  

 

 

 

 

                                                 
13 Hobbs, ‘Historical Overview’, above n 5, 20–21; see below Section 3.1.1. 
14 See generally, Casey S Funk, ‘Basic Storage 101’ (2006) 9 University of Denver Water Law Review 
519; George W Pring and Karen A Tomb, ‘License to Waste: Legal Barriers to Conservation and 
Efficient Use of Water in the West’ (1979) 26 Rocky Mountain Mineral Law Institute 25-1, 25-21 
(discussing storage rights and abandonment, respectively). 
15 Eric Ryan Potyondy, ‘Sustaining the Unsustainable: Development of the Denver Basin Aquifers’ 
(2005) 9 University of Denver Water Law Review 121, 135.  
16 For comprehensive analyses of Colorado groundwater law, see: Veronica A Sperling and David M 
Brown, ‘Outline of Colorado Ground Water Law’ (1998) 1 University of Denver Water Law Review 275; 
P Andrew Jones and Tom Cech, Colorado Water Law for Non-Lawyers (University Press of Colorado, 
2009); Justice Gregory J Hobbs Jr, ‘Eighth Update to Colorado Water Law: An Historical Overview’ 
(2012) 16 University of Denver Water Law Review 137; Lawrence J MacDonnell, ‘Colorado’s Law of 
“Underground Water”: A Look at the South Platte Basin and Beyond’ (1988) 59 University of Colorado 
Law Review 579; Potyondy, above n 15; Luke W Harris and Christopher J Sanchez, ‘Considerations for 
Analyzing Colorado Ground Water: a Technical Perspective’ (2011) 15 University of Denver Water Law 
Review 105; Ari J Stiller-Shulman, ‘No Seat at the Water Table: Colorado’s New Groundwater Basin 
Statute Leaves Senior Surface Rights in the Lurch’ (2013) 84 University of Colorado Law Review 819.  
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3.1.1 Definitions 

 

Appropriation 

 

An appropriation occurs when water is applied to a beneficial use pursuant to set legal 

stipulations.17  An appropriation cannot be speculative; evidence is required to show that a 

prospective appropriator has the intent and means of applying the water to a beneficial use 

within a specified development timeframe.18   

 

As aforementioned, Colorado water law defines four distinct categories of groundwater for the 

purposes of administering and managing human access and consumptive use. The two not 

discussed in this chapter are: 

 

Designated: groundwater resources within an administratively created designated zone, which 

are established based on the de minimis impact of their exploitation on surface water;19 and 

 

Not non-tributary: non-designated groundwater resources in the Denver Basin aquifers that 

are tributary to the natural stream system. The resource is allocated based on overlying land 

ownership, but appropriators must implement augmentation plans that replace extracted 

groundwater and minimise the potential impact to streams.20  

 

Tributary and non-tributary groundwater warrant more comprehensive definitions. 

Tributary groundwater  

 

Citizens of Colorado have a constitutional right to appropriate ‘waters of the natural stream’.21 

This is a state constitutional proposition, and is interpreted to affirm the prior appropriation 

doctrine that was officially adopted by the courts in 1882.22 That doctrine is administered by the 

                                                 
17 See generally, Lawrence J MacDonnell, ‘Five Principles that Define Colorado Water Law’ (1997) 26 
June Colorado Lawyer 165, 165; see below Section 3.1.8 (diversion is not a requirement for in-stream 
rights). 
18 Colo Rev Stat § 37-92-103(3)(a)(II) (West, WestlawNext, effective through 7 August 2013). See also 
Municipal Subdistrict, Northern Colorado Water Conservancy Dist. v OXY USA, Inc. 990 P 2d 701 
(Colo, 1999). 
19 Colo Rev Stat § 37-90-103(6) (West, WestlawNext, effective through 2 June 2009); Colo Rev Stat § 
37-90-106 (West, WestlawNext, effective through 11 August 2010). The de minimis rule was 
comprehensively articulated in Gallegos v Colorado Ground Water Commission, 147 P 3d 20, 28 [8] 
(Colo, 2006). 
20 Colo Rev Stat § 37-90-103(10.7) (West, WestlawNext, effective through 2 June 2009); Jones and Cech, 
above n 16, 140.  
21 Colorado Constitution art 16 § 6.  
22 Coffin v Left Hand Ditch, 6 Colo. 443 (1882).   
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water court system under the Water Rights Determination and Administration Act 1969 (the 

1969 Act), which is codified under Colo Rev Stat § 37-92.23 

 

Tributary groundwater has a proven hydraulic connection to surface water,24 and is, therefore, 

considered part of the natural stream.25 Consequently, it is also subject to the prior appropriation 

doctrine.26 Its definition is based on its recharge capacity, meaning that tributary groundwater is 

considered a renewable resource. Colorado water law operates under the presumption that, 

unless proven otherwise, all groundwater is tributary.27   

 

Non-tributary groundwater 

 

The Colorado Supreme Court held in 1963 that groundwater that was not tributary to the natural 

stream was not subject to the prior appropriation doctrine. 28  However, a complex history 

followed. Non-tributary groundwater was first recognised (but not defined) by the legislature in 

1973 through amendment to the Ground Water Management Act 1965 (the 1965 Act),29 which 

is codified under Colo Rev Stat § 37-90. Simultaneously, the legislature formally recognised 

that allocations of it were based on ownership of the overlying land.30 Despite this, non-tributary 

groundwater was not judicially defined until 1974,31 and not defined in statute by the General 

Assembly until 1985.32 

 

Non-tributary groundwater is disconnected from surface streams and is considered a non-

renewable resource.33 To qualify as disconnected, its extraction must not deplete the flow of the 

natural stream within a timeframe of 100 years, ‘at an annual rate of one-tenth of one per cent of 

the annual rate of withdrawal’. 34  Non-tributary groundwater is not subject to the prior 

appropriation doctrine and is, instead, regulated under the 1965 Act.  

                                                 
23 Colo Rev Stat § 37-92-101 (Short title).  
24 Safranek v Town of Limon, 228 P 2d 975 (Colo, 1951).  
25 Ibid; Colo Rev Stat § 37-92-103(13) (West, WestlawNext, effective through 7 August 2013).  
26 Colo Rev Stat § 37-92-102(1)(a)(b) (West, WestlawNext, effective through 15 May 2013).  
27 Safranek v Town of Limon, 228 P 2d 975 (Colo, 1951).  
28 Whitten v Coit, 385 P 2d 131, 140 [5]–[7] (Colo, 1963). 
29 S.B. 73-213, 49th Gen. Assem., Reg. Sess. (Colo, 1973).  
30 Colo Rev Stat § 37-90-137(4)(II) (West, WestlawNext, effective through 15 May 2013).  
31 Kuiper v Lundvall, 529 P 2d 1328, 1331 (Colo, 1974). 
32 Colo Rev Stat § 37-90-103(10.5) (West, WestlawNext, effective through 2 June 2009). 
33 Ibid. 
34 Ibid. 
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3.1.2 Objects  

 

Three legislative objects guide Colorado water law in both the 1965 Act (for non-tributary 

groundwater) and the 1969 Act (for tributary groundwater): SD, WUE, and the anti-speculation 

doctrine. These objects are either implied or explicitly expressed as guiding principles within 

the two Acts. The anti-speculation doctrine is a fundamental object because active beneficial 

use is required in order to retain a water right.  

 

Sustainable development 

 

The Colorado General Assembly is currently considering a proposal to include sustainable use 

of the San Luis Valley aquifers as an express object of the 1969 Act.35 Further to this, both the 

1965 and 1969 Acts broadly contain objects that represent umbrella principles of SD. The 1969 

Act recognises that the ‘present and future welfare’ of Colorado citizens is dependent on ‘the 

sound and flexible integrated use’ of state waters.36 This stipulation forms the basis of the 

reasonable-means-of-diversion principle, and recognises inter and intra generational equity in 

the regulation of water resources.37  

 

Importantly, SD also feeds into the principle of maximum utilisation, which requires the 

optimum use of the water resources.38 The principle does not require ‘that every ounce of 

Colorado’s natural stream water [must] be appropriated’.39 Rather, it recognises that there is a 

need to balance ‘all significant factors’ when determining the appropriate use of a water right, 

and that this necessarily includes ‘environmental and economic concerns’.40 Consequently, it 

explicitly identifies the importance of the triple bottom line of social, economic, and 

environmental concerns in regulating water access and use.  

 

SD is also a key object of the 1965 Act, and arises first through its connection to best available 

science. The 1965 Act declares that non-tributary groundwater is to be allocated according to 

                                                 
35 Colo Rev Stat §37-92-501(4) (West, WestlawNext, proposed legislation).  
36 Colo Rev Stat § 37-92-103(4)(c) (West, WestlawNext, effective through 7 August 2013). 
37 Ibid. 
38 Colo Rev Stat §37-92-501(2)(e) (West, WestlawNext, proposed legislation). See also Colo Rev Stat 
§37-92-102(3) (West, WestlawNext, effective through 15 May 2013) (conferring exclusive authority on 
the Colorado water Conservation Board to appropriate waters of the natural stream for conservation 
purposes, and ‘recognizing the need to correlate the activities of mankind with some reasonable 
preservation of the natural environment’. See below Section 3.1.8). 
39 Pagosa Area Water and Sanitation Dist. v Trout Unlimited, 170 P 3d 307, 314 [5] (Colo, 2007).  
40 Alamosa-La Jara Water Users Protection Association v Gould, 674 P 2d 914, 935 [10]–[12] (Colo, 
1983). See also Pagosa Area Water and Sanitation Dist v Trout Unlimited, 170 P 3d 307, 314 [5] (Colo, 
2007). 
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best available evidence regarding the nature of the groundwater. 41  This suggests that non-

tributary groundwater is not a static classification,42 and may change if connectivity with surface 

water is demonstrated.43 It establishes important links to sustainability by permitting science to 

impact upon legal classification.  

 

The second incorporation of SD in the 1965 Act exists in the connections drawn between the 

use of non-tributary groundwater and conservation requirements.44 This manifests through the 

‘twin statutory goals’ of economic development of water, and the conservation of the resource.45 

It guarantees both certainty in a vested water right,46 and the continued existence of the water 

resource. However, in order to do so, rights to non-tributary groundwater are only protected to 

the extent that the longevity of the resource can still be guaranteed.47  

 

Water use efficiency  

 

The requirement to use water efficiently emerges from both Acts via several key principles, the 

first of which is beneficial use without waste. This is the most fundamental of the three 

propositions guiding water diversions and allocations in all Colorado water law.48 The effect is 

that continued application of water to a beneficial use without waste is essential to maintaining 

a tributary groundwater right. It must also be demonstrated in order to consolidate extraction 

rights to non-tributary groundwater.49  

 

This principle is statutorily defined in the 1969 Act: ‘the use of that amount of water that is 

reasonable and appropriate under reasonably efficient practices to accomplish without waste 

the purpose for which the appropriation is lawfully made’ (emphasis added).50 As defined in the 

1965 Act, ‘waste’ refers to the unnecessary discharge of well water below or above ground.51 

                                                 
41 Colo Rev Stat § 37-90-102(2) (West, WestlawNext, Legislative declaration).  
42 But see, Stiller-Shulman, above n 16 (concluding that the effect of SB 10-052 (passed in 2010) 
precludes the capacity to redefine designated groundwater basins as not designated).  
43 Colo Rev Stat § 37-90-102(2) (West, WestlawNext, Legislative declaration).   
44 Ibid.   
45 Colorado Ground Water Commission v North Kiowa-Bijou Groundwater Management Dist., 77 P 3d 
62, 79 [35] (Colo, 2003). 
46 See below Section 3.1.3. 
47 Colorado Ground Water Commission v North Kiowa-Bijou Groundwater Management Dist., 77 P 3d 
62, 79 [35] (2003). 
48 See especially David Schorr, The Colorado Doctrine: Water Rights, Corporations, and Distributive 
Justice on the American Frontier (Yale University Press, 2012) 40, 45; Pring and Tomb, above n 14, 25-
12.  
49 East Cherry Creek Valley Water and Sanitation Dist. v Rangeview Metropolitan Dist., 109 P 3d 154, 
158 (Colo, 2005). 
50 Colo Rev Stat §37-92-103(4) (West, WestlawNext, effective through 7 August 2013).  
51 Colo Rev Stat §37-90-103(20) (West, WestlawNext, effective through 2 June 2009). 
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Prima facie, the inclusion of an anti-waste requirement specifically promotes this first principle 

as a WUE measure.52   

 

The second and third principles facilitating WUE arise from the 1969 Act. The second is that of 

maximum utilisation, which requires that appropriators utilise all available water resources 

before curtailing a junior appropriator. 53 In practice, this may require the use of both ground 

and surface water in situations where both are accessible, thus promoting resource efficiency.54 

The ‘reasonably-efficient-means-of-diversion’ requirement is the third principle that identifies 

with WUE.55 Within set limitations, it obliges senior appropriators to ensure that their diversion 

means are ‘reasonably efficient’ before a junior’s use can be curtailed.56 

 

Anti-speculation 

 

The anti-speculation doctrine is the third key object of the 1969 Act. It arises from the Colorado 

Constitution, which ‘guarantees a right to appropriate, not a right to speculate’.57 The principle 

requires that water must be applied to beneficial use within a specified timeframe.58 Its capacity 

to facilitate or constrain WUE is largely dependent on its concurrent operation with other 

measures such as the capacity to trade saved water.59 Non-tributary groundwater is exempt from 

this doctrine. That category of water is allocated to overlying landholders, which reduces the 

need to protect future interests and makes the doctrine superfluous to that resource.60    

                                                 
52 But see below Section 3.3.1 (discussing the difficulties involved in integrating ‘waste’ as a measure of 
efficiency).  
53 Colo Rev Stat §37-92-102(1)(a) (West, WestlawNext, effective through 15 May 2013) (maximum 
utilisation of water resources was first recognised in Fellhauer v People, 447 P 2d 986, 994 (Colo, 
1968)). 
54 Alamosa-La Jara Water Users Protection Association v Gould, 674 P 2d 914, 935 (Colo, 1983).  
55 Colo Rev Stat § 37-92-102(2)(b) (West, WestlawNext, effective through 15 May 2013).   
56 City of Colorado Springs v Bender, 366 P 2d 552 (Colo, 1961); see below Sections 3.2.2, 3.3.2. 
57 Colorado River Water Conservation District v Vidler Tunnel Water Co., 594 P 2d 566, 568 [4] (Colo, 
1979), later codified at Colo Rev Stat § 37-92-103(3)(a) (West, WestlawNext, effective through 7 August 
2013). 
58 Colo Rev Stat § 37-92-103(3)(a)(II) (West, WestlawNext, effective through 7 August 2013). See also 
Municipal Subdistrict, Northern Colorado Water Conservancy Dist. v OXY USA, Inc., 990 P 2d 701 
(Colo, 1999).  
59 See below Chapter 7 Section 7.3.4. 
60 East Cherry Creek Valley Water and Sanitation Dist. v Rangeview Metropolitan Dist., 109 P 3d 154, 
158 (Colo, 2005); Colo Rev Stat § 37-90-102(2) (West, WestlawNext, Legislative declaration); see below 
Sections 3.1.5, 3.1.6. 
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3.1.3 Vesting provisions 

 

Tributary groundwater remains the property of the public until its appropriation,61 after which it 

vests in the appropriator upon application to beneficial use. 62  In contrast, 63  non-tributary 

groundwater is subject to an inchoate statutory right of use.64 The overlying landowner does not 

‘own’ the water in place,65  and the right to it defined until it vests. It vests only when a 

landowner or individual with consent constructs a well, which must be approved by the state 

engineer.66 Alternatively, it can vest upon court adjudication.67 

 

3.1.4 Stock and domestic rights 

 

Colorado groundwater law requires that an appropriator must obtain a permit in order to extract 

and use nominal volumes of water. Groundwater wells used for these purposes are considered 

‘exempt wells’ because their use is administered outside the general system of water rights.68 

Permits for exempt wells vary according to the situation,69 and are usually conferred for wells 

that have a limited pumping rate of less than 56 litres per minute.70 The state engineer confers 

these permits.71 This right primarily relates to ‘domestic’ rather than ‘stock’ use of water, which 

contrasts to the Australian experiences where it more actively fits both purposes.72 

                                                 
61 Colorado Constitution art 16 § 5; Colo Rev Stat § 37-92-102(1)(a) (West, WestlawNext, effective 
through 15 May 2013).  
62 Colo Rev Stat § 37-92-103(3)(a)(II) (West, WestlawNext, effective through 7 August 2013); see above 
Section 3.1.1; see below Chapter 7 Section 7.1.1.  
63 Non-tributary groundwater was originally held to be the property of overlying landowners: Whitten v 
Coit, 385 P 2d 131, 140 [5] (Colo, 1963). 
64 State v Southwestern Colo. Conservation Dist., 671 P 2d 1294 (Colo, 1983) (overruling Whitten v Coit 
to the extent that it held that landowners overlying non-tributary groundwater had ownership of that 
water).  
65 Board of County Commissioners of County of Park v Park County Sportsmen’s Ranch, LLP 45 P 3d 
693, 707 [10] (Colo, 2002).  
66 Bayou Land Co. v Talley, 924 P 2d 136, 149 [7]–[8] (Colo, 1996). 
67 Ibid; Chatfield East Well Co. Ltd v Chatfield East Property Owners Ass’n, 956 P 2d 1260, 1268 [10] 
(Colo, 1998); see below Section 3.1.5 (court adjudication is not required in order to extract non-tributary 
groundwater). See also Colo Rev Stat § 37-92-305(11) (West, WestlawNext, effective through 7 August 
2013) (describing procedures for administration of non-tributary groundwater, which is not subject to the 
prior appropriation or anti-speculation doctrines). 
68 See generally, Jones and Cech, above n 16, 179 (describing exempt wells as a ‘“wild card” in Colorado 
groundwater law’).   
69 There are two statutes that govern well permits: Colo Rev Stat § 37-90-137 (West, WestlawNext, 
effective through 15 May 2013) (for ‘non-exempt’ wells) and Colo Rev Stat § 37-92-602 (West, 
WestlawNext, effective through 15 May 2013) (for ‘exempt’ wells); see generally, State of Colorado, 
Department of Natural Resources, Division of Water Resources, Guide to Colorado Well Permits, Water 
Rights, and Water Administration (2012) 2-5. 
70 These wells are usually considered a last resort, and are reserved for situations where municipality or 
water districts are unable to provide a property with water: State of Colorado, above n 69, 2. 
71 Colo Rev Stat § 37-90-105 (West, WestlawNext, effective through 15 May 2013); Colo Rev Stat § 37-
92-602 (West, WestlawNext, effective through 15 May 2013). See generally, Jones and Cech, above n 16, 
180–181.  
72 See below Chapter 4 Section 4.1.4, Chapter 5 Section 5.1.4. 
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3.1.5 Licensing requirements  

 

Colorado is the only western state in the USA that does not use a permit system to administer 

(or, in Australian water law terms, allocate) consumptive water rights beyond nominal volumes 

(as opposed to stock and domestic rights, above).73  However, a permit system is used for 

licensing access to and use of non-tributary groundwater, as explained below.   

Tributary groundwater 

 

Rights to tributary groundwater are acquired through the same process as those to surface water, 

and so are subject to the prior appropriation doctrine. 74  Three basic requirements must be 

satisfied in order to establish the water right. The first two are that the appropriator must make 

an actual diversion (thus showing intention to divert),75 and must apply the water to beneficial 

use. The appropriation occurs regardless of land ownership.76  

 

The third requirement is that a water court decrees the water right. Because the right is acquired 

upon an appropriator meeting the diversion and beneficial use requirements, the court decree 

‘merely confirms [its] existence’.77 Hence, the purpose of the decree is to provide evidence of 

previously acquired rights, rather than creating or granting any rights.78 The exception to this 

scheme is domestic wells, which only require a permit from the state engineer.79   

 

The decreed right is for a maximum quantity of take from a specified water source at a specified 

place. In general terms, a decree authorises an appropriator to extract water ‘during whatever 

period he can make beneficial use of [it], at the rate of flow to which he has become entitled’.80 

                                                 
73 Douglas Kenney et al, Western Water Assessment, The Impact of Earlier Spring Snowmelt on Water 
Rights and Administration: a Preliminary Overview of Issues and Circumstances in the Western States 
(2008) [5] 
<http://cires.colorado.edu/websites/wwa/publications/reports/WWA_Kenney_et_al_Snowmelt-
WaterRights_2008.pdf>.  
74 Colo Rev Stat § 37-92-102(1)(a)(b) (West, WestlawNext, effective through 15 May 2013). See also 
Justice Gregory J Hobbs Jr, ‘Protecting Prior Appropriation Water Rights Through Integrating Tributary 
Groundwater: Colorado’s Experience’ (2010) 47 Idaho Law Review 5, 12–13 (‘Integrating Tributary 
Groundwater’).    
75 Colorado Water Conservation Board, and the Department of Natural Resources, Colorado Drought 
Mitigation and Response Plan: Annex B (2010) B.12 (diversion is not necessary for in-stream rights); see 
below Sections 3.1.8, 3.2.1. 
76 Coffin v Left Hand Ditch, 6 Colo. 443 (1882). 
77 Bayou Land Co. v. Talley, 924 P 2d 136, 149 [5]–[6] (Colo, 1996). 
78 Justice Gregory J Hobbs Jr, Citizen’s Guide to Colorado Water Law (Colorado Foundation for Water 
Education, 2nd ed, 2004) 12. 
79 See generally, Neil Grigg, Citizen’s Guide to Where Your Water Comes From (Colorado Foundation 
for Water Education, 2005) 16; see above Section 3.1.4. It should be noted that the state engineer is not 
making a water rights determination through this process, but is simply ensuring that administrative 
requirements for well drilling are met.  
80 City of Colorado Springs v Bender, 366 P 2d 552 (Colo, 1961).  

http://cires.colorado.edu/websites/wwa/publications/reports/WWA_Kenney_et_al_Snowmelt-WaterRights_2008.pdf
http://cires.colorado.edu/websites/wwa/publications/reports/WWA_Kenney_et_al_Snowmelt-WaterRights_2008.pdf
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This means that ‘there is no direct use season’ within which the right must be used.81 By 

contrast, use of decreed water in transfer applications is limited to a specified time of year to 

ensure that future uses do not harm another appropriator’s access to and use of their historical 

right.82 Failure to continually exercise the right results in its loss pursuant to the beneficial use 

doctrine.83 As a rule, tributary groundwater wells must be integrated with the prior appropriation 

system so that the priority of well rights is determined in the same system as the priority of 

surface water rights.84 

 

Non-tributary groundwater 

 

Several rules govern the licensing of non-tributary groundwater. First, it is statutorily allocated 

based on overlying land ownership,85 although users acting with the consent of a landowner can 

also access this groundwater.86 Second, formal court adjudication is not required in order for 

landholders to withdraw it.87 Instead, non-tributary groundwater can be extracted pursuant to a 

permit issued from the state engineer that approves extraction without nominating a volumetric 

amount.88 These two rules mean that it is not necessary for non-tributary groundwater users to 

demonstrate the diversion and beneficial use requirements in order to acquire a proprietary 

interest to the water, although beneficial use remains a condition of water use.89 

 

Third, non-tributary groundwater users can also obtain an adjudicated water right.90 Doing this 

confers the property interest in that user, and becomes important in later transfer cases involving 

changes of place and purpose of use. Water court adjudications also specify the amount of water 

that attaches to the right, ensure legal certainty, and cannot undergo easy administrative 

amendment. This is all in contrast to the well permit, which merely approves non-tributary 

groundwater extraction in accordance with a statutory allocation formula.  

 

                                                 
81 Ibid.  
82 Colo Rev Stat § 37-92-305(4)(a) (West, WestlawNext, effective through 7 August 2013). See also 
Rominiecki v McIntyre Livestock Corp, 633 P 2d 1064, 1067 [1]–[2] (Colo, 1981); see below Sections 
3.1.7, 3.2.4, 3.3.4.  
83 See generally Pring and Tomb, above n 14, 25-10. 
84 Simpson v Bijou Irrigation Co, 69 P 3d 50, 67 (Colo, 2003). 
85 Colo Rev Stat § 37-90-137(4) (West, WestlawNext, effective through 15 May 2013); see below Section 
3.1.6 (discussing the statutory allocation of non-tributary groundwater). 
86 Colo Rev Stat § 37-90-137(4)(A) (West, WestlawNext, effective through 15 May 2013).  
87 Colo Rev Stat § 37-90-137 (West, WestlawNext, effective through 15 May 2013); Bayou Land Co. v. 
Talley, 924 P 2d 136, 149 [4] (Colo, 1996).  
88 Colo Rev Stat § 37-90-137(4) (West, WestlawNext, effective through 15 May 2013). 
89 See below Section 3.2.1.   
90 Colo Rev Stat § 37-90-137(4) (West, WestlawNext, effective through 15 May 2013). 
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3.1.6 Allocation methods  

 

The allocation methods for tributary and non-tributary groundwater are largely a reiteration of 

the licensing arrangements above. The difference is that the ‘allocation’ methods (termed 

‘appropriations’ in Colorado water law parlance) also determine the volume of water that may 

be extracted. Colorado statute permits the appropriation of groundwater before it is licensed, 

and the licensing process gives formal and specific expression to the appropriation.91 Thus, 

while Colorado groundwater resources are appropriated, Australian groundwater resources are 

allocated.92  

 

Tributary groundwater 

 

Tributary groundwater is appropriated pursuant to the prior appropriation doctrine; first in time, 

first in right. Consequently, a senior appropriation must be satisfied before a junior can be 

fulfilled.93 An appropriation and its later court decree fix the character of the appropriation so 

that it can only be changed by judicial approval.94 

 

Non-tributary groundwater 

 

Non-tributary groundwater is allocated based on ownership of the overlying land and in 

proportion to the area of land owned.95 The amount available for annual withdrawal is limited to 

one per cent of that which the state engineer considers is underlying the land.96 This amount has 

been constrained since 1985 by a presumed aquifer pumping life of 100 years.97  

 

                                                 
91 Cf below Chapter 4 Section 4.1.6, Chapter 5 Section 5.1.6. 
92 See, eg, Klein, above n 7, 573 (comparing the prior appropriation doctrine with the doctrine of riparian 
rights).  
93 Rice, above n 7, 135.  
94 Colo Rev Stat § 37-92-305 (West, WestlawNext, effective through 7 August 2013).   
95 Colo Rev Stat § 37-90-137(4)(b)(II) (West, WestlawNext, effective through 15 May 2013); see 
especially, Sperling and Brown, above n 16, 288; Rice, above n 7, 135 (discussing the confusion 
surrounding the regulation of non-tributary non-designated groundwater).  
96 Colo Rev Stat § 37-90-103(10.5) (West, WestlawNext, effective through 2 June 2009). 
97 Colo Rev Stat § 37-90-137(4)(b)(I) (West, WestlawNext, effective through 15 May 2013). See above 
Section 3.1.1 ‘Non-tributary groundwater’. See also Colo Rev Stat § 37-90-103(10.5) (West, 
WestlawNext, effective through 2 June 2009). 
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3.1.7 Water entitlement transactions  

 

Generally speaking, the legal capacity to transfer water entitlements (termed ‘rights’ in 

Colorado) by private or market transactions is said to contribute to the attainment of WUE.98 

Tributary groundwater rights may be transferred by changing their point of diversion (that is, 

where the water is diverted from the natural stream); place of use (that is, where the water is 

applied); or purpose of use (that is, why the water is applied). 99  These changes require 

adjudication because a fundamental proposition of prior appropriation is that the water courts 

must adjudicate any changes to a water right. Sections 3.2.4 and 3.3.4 of this chapter (below) 

describe, respectively, the facilitating and constraining effects that transfer rules pertaining to 

tributary groundwater have on WUE, and the consequential effect that this may have on 

ensuring the SD of groundwater resources. As a result, this section only details transfers of non-

tributary groundwater rights.   

 

These rights are based on the ownership of an area of land, and so the right is presumed to 

transfer with land title.100 Whether that transfer occurs automatically with land depends on the 

parties’ intention, specific circumstances, and whether the water right is necessary for beneficial 

use of the land.101 This rule is distinguishable from the general right in Colorado water law to 

transfer a proprietary water right separately from the land,102 which explains why the automatic 

transfer presumption is fallible. Non-landowners can also transfer this right separately from the 

land if they have received permission from the state engineer to extract the water.103   

  

3.1.8 Environmental water allocations 

 

Colorado’s water law framework contains no planned reservations of environmental water.104 

There are two reasons for this. The first is found largely in the history of the beneficial use 

requirement, which has traditionally necessitated consumptive use of water appropriations.105 

The second is Colorado’s determination not to incorporate the public trust doctrine, which could 

                                                 
98 See especially, James H Skurray, Ram Pandit, and David J Pannell, ‘Institutional Impediments to 
groundwater trading: the case of the Gnangara groundwater system of Western Australia’ (2013) 56 
Journal of Environmental Planning and Management 1046, 1046–1047 (reviewing literature on the link 
between market transactions in water, and efficiency).  
99 See below Section 3.2.4. 
100 Bayou Land Co. v Talley, 924 P 2d 136, 150 [11]–[14] (Colo, 1996). 
101 In re Smith, 924 P 2d 155 (Colo, 1996). 
102 Bayou Land Co. v Talley, 924 P 2d 136, 150 [11]–[14] (Colo, 1996). 
103 Western Governors’ Association, Water Transfers in the West: Projects, Trends and Leading 
Practices in Voluntary Water Trading (2012) 99.   
104 Cf below Chapter 4 Section 4.1.8. 
105 Leila C Behnampour, ‘Reforming a Western Institution: How Expanding the Productivity of Water 
Rights Could Lessen our Water Woes’ (2011) 41 Environmental Law 201, 208.   
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see natural resources held in trust for the citizens refused appropriation for consumptive uses or 

even revisited for variation without compensation.106 Since 1973, however, the Colorado Water 

Conservation Board (CWCB) has been vested with the exclusive authority to appropriate waters 

of the natural streams.107 Two concepts require discussion here: the authority to appropriate, and 

‘waters of the natural streams’.  

 

The purpose of the authority to appropriate is to give the CWCB the capacity to secure 

sufficient water for environmental purposes. Together with the broader rule that permits people 

to appropriate water for recreational purposes, the CWCB right is now recognised as a 

beneficial use under Colorado water law.108 The Colorado Supreme Court has thus distinguished 

between in-stream and consumptive appropriations in recognising the authority of the CWCB to 

appropriate for non-consumptive uses. In particular, it has held that the CWCB’s right ‘is 

distinct from and does not conflict with’ the right to appropriate water for beneficial use by 

diversion or control.109  

 

The distinction lies in the source of the right. The right to appropriate the natural waters for 

beneficial use is a Constitutional right of the people of the state.110 Conversely, the CWCB right 

is statutory, created specifically by the legislature in 1973.111 The legislature has since clarified 

that the definition of ‘appropriation’ does not require water be diverted per se, but that the 

essential element is the application of water to beneficial use.112  

 

The stipulation ‘waters of the natural stream’ limits the ambit of the CWCB’s authority to 

surface water and tributary groundwater; non-tributary groundwater is, therefore, excluded by 

definition.113 As the CWCB authority is thus regulated under the prior appropriation doctrine, a 

water court must adjudicate any rights that it wishes to acquire. The CWCB will receive a 

decreed water right as a result of this process. The decree indicates the right’s priority, which 

                                                 
106 Stephen H Leonahardt and Jessica J Spuhler, ‘Public Trust Doctrine: What It Is, Where It Came From, 
and Why Colorado Does Not (and Should Not) Have One’ (2012) 16 University of Denver Water Law 
Review 47, 90 (contending that the pursuit of environmental goals is desirable but belongs to public 
policy rather than judicial reasoning because of the adverse impacts it may have on private property water 
rights).  
107 Colo Rev Stat § 37-92-102(3) (West, WestlawNext, effective through 15 May 2013). 
108 Ibid; Colo Rev Stat § 37-92-103(10.3) (West, WestlawNext, effective through 7 August 2013); see 
above Section 3.1.1.  
109 Matter of Applications for Water Rights of Upper Gunnison River Water Conservancy Dist., in 
Gunnison County, 838 P 2d 840 [17]-[18] (Colo, 1992). 
110 Colorado Constitution art 16 § 5; Colo Rev Stat § 37-92-102(1)(a) (West, WestlawNext, effective 
through 15 May 2013). 
111 Colo Rev Stat §37-92-102(3) (West, WestlawNext, effective through 15 May 2013).  
112 Colo Rev Stat §§ 37-92-103(3)(a) (West, WestlawNext, effective through 7 August 2013); Colo Rev 
Stat § 37-92-103(7) (West, WestlawNext, effective through 7 August 2013); Rebecca Abeln, ‘Instream 
Flows, Recreation as Beneficial Use, and the Public Interest in Colorado Water Law’ (2005) 8 University 
of Denver Water Law Review 517, 521.  
113 See above Section 3.1.1.  
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becomes junior or senior in the system depending on the priority of the original right, and is 

regulated accordingly.114 The court must also adjudicate any subsequent changes to the water 

right. This includes situations where the decreed volume exceeds the minimum in-stream flow 

that is necessary to preserve the natural environment and hence requires amendment.115   

 

The CWCB is the only body able to hold water rights for in-stream purposes without requiring a 

diversion,116 and these rights are now recognised as a basic tenet of Colorado water law.117 

However, the CWCB must demonstrate that the new water will help preserve or improve the 

natural environment to a reasonable degree in order to acquire its right.118 An element of this is 

establishing that ‘there is a natural environment that can be preserved to a reasonable degree 

with the board’s water right, if granted’.119  Due to the CWCB’s placement in the priority 

system, it is also required to demonstrate that the natural environment will be preserved or 

improved without causing material injury to other water rights.120 To help ensure this, it can 

only appropriate the amount needed to ensure minimum streamflows as required by the natural 

environment.121 

 

Thus, the scope of the CWCB authority to conserve the natural environment evidences the age-

old struggle between ‘sustainability’ and ‘development’ as two arguably opposing 

philosophies.122 On the one hand, the CWCB has an express mandate to ensure the sustainability 

of Colorado’s water resources, which is expressed by its authority to appropriate in a unique 

manner not available to other appropriators. On the other hand, this authority is concurrently 

limited by the restriction that the natural environment must be worth preserving before the 

CWCB authority can be invoked. The effect of this requirement is that the CWCB cannot 

acquire a right to restore damaged ecosystems, but must instead focus on the proactive 

acquisition of rights in order to ensure ecosystems do not suffer further degradation.123  

                                                 
114 Colo Rev Stat § 37-92-102(3) (West, WestlawNext, effective through 15 May 2013). 
115 Aspen Wilderness Workshop, Inc. v Colorado Water Conservation Bd., 901 P 2d 1251 (Colo, 1995). 
116 Colo Rev Stat § 37-92-102(3) (West, WestlawNext, effective through 15 May 2013). 
117 Ibid. 
118 Aspen Wilderness Workshop, Inc. v Colorado Water Conservation Bd. 901 P 2d 1251 (Colo, 1995); 
Colo Rev Stat § 37-92-102(3) (West, WestlawNext, effective through 15 May 2013). 
119 Colo Rev Stat § 37-92-103(3)(c) (West, WestlawNext, effective through 7 August 2013). 
120 Ibid.  
121 Colo Rev Stat § 37-92-102(3) (West, WestlawNext, effective through 15 May 2013). 
122 Yosef Jabareen, ‘A new conceptual framework for sustainable development’ (2008) 10 Environment, 
Development and Sustainability 179, 182; Rajini Kothari, ‘Environment, technology and ethics’ in J R 
Engel and J G Engel (eds), Ethics of Environment and Development – Global Challenge International 
Response (University of Arizona Press, 1990) 27, 27. 
123 Cf below Chapter 4 Section 4.1.8. 
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3.1.9 Water availability and climate variability 

 

Water availability is intrinsically connected to climate variability, as the latter will impact on the 

security of the former. In water law, however, they can be separated. The first accounts for the 

quantity of water available for an irrigation season or projected availability for immediate future 

seasons, whereas the second is the longer-term effect that climate variability will have on this 

availability.  

 

Colorado water rights are not adjusted seasonally to account for water availability or climate 

variability. Rather, the nature of the prior appropriation system is such that junior appropriators 

may see their water decree unfulfilled in various years.124 A senior appropriator may place a 

‘call’ on the system to curtail junior appropriators’ water use in order to ensure that a senior 

right is satisfied. A call means that the senior appropriator asks the state engineer to curtail a 

junior’s use of the water until the senior’s right is satisfied. However, the senior must 

experience material injury with their diversion before a call can be placed, or it is considered a 

futile call and will not be administered.125 At least three checks exist to balance vested rights of 

both senior and junior appropriators, and to ensure that the stipulation of material injury is met. 

The first two – maximum utilisation and reasonable-means-of-diversion – are considered in 

more detail in Sections 3.2.1 and 3.2.3 of this chapter below. The third (futile call doctrine) is 

considered here. 

 

A senior appropriator cannot place a futile call on the system. A call is futile if curtailing a 

junior’s use will still fail to deliver the required water in a timely manner. Therefore, a junior’s 

use will only be curtailed when and to the extent that it is causing material injury to a senior.126 

The state engineer is responsible for stopping water use, and is not required to prove that each 

individual well will cause material injury to the surface appropriator. Rather, injury can be 

assessed on an aquifer-wide level.127 

 

The Colorado Constitution also contains measures that see water allocated pursuant to 

statutorily established priorities during times of water shortages, further to the prior 

appropriation doctrine. Domestic purposes have priority over ‘any other purpose’, and 

                                                 
124 Hobbs, ‘Integrating Tributary Groundwater’, above n 74, 17.   
125 Colo Rev Stat § 37-92-502(2) (West, WestlawNext, current with Chapters 1–3 and 5–7 of the Second 
Regular Session of the 69th General Assembly (2014)).  
126 Ibid.  
127 Alamosa-La Jara Water Users Protection Association v Gould, 674 P 2d 914, 931 [8] (Colo, 1983) 
(noting that this is a presumption that can be challenged by an affected well-owner). See also Peter C 
Johnson, ‘The “Third Act” in Colorado Water Law: The Colorado Supreme Court Affirms the Concept of 
Sustainable Optimum Use in Simpson v Cotton Creek Circles, LLC’ (2008) 12 University of Denver 
Water Law Review 241, 252.  
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agricultural purposes ‘have preference over those using the same water for manufacturing 

purposes’.128 However, as Tarlock has observed, the prescriptive nature of these priorities is 

something of a façade. These priorities are ‘not typically applied to pre-empt temporal 

priorities’ during times of water shortages.129 That is, senior rights are not shut down in favour 

of domestic rights because these preferences are not applied to the administration of rights but 

rather to authorise the taking of the agricultural right with compensation to satisfy the domestic 

right. This means that ‘an agricultural right would still defeat a domestic right’ in a water 

shortage because of the compensation requirements that attach to the agricultural right.130   

 

The need to reassess the efficient use and overall sustainability of groundwater resources in 

Colorado is driven by the concurrent factors of increased climate uncertainty, population 

growth, and the consequent intensified demand on water supply. Section 3.1 has explained the 

general background to groundwater rights in Colorado that exist within this context. It 

highlights that WUE and SD guide the 1969 Act in its regulation of tributary groundwater. Yet, 

there is no sustainability limit placed on consumptive use allocations of groundwater resources, 

and no overall requirement to reserve water for non-consumptive environmental purposes.  

 

3.2 Regulatory measures facilitating WUE 

 

 

This section analyses four fundamental propositions of Colorado water law that facilitate water 

use efficiency (WUE):  

 

 the duty of water requirement;  

 the reasonable means of diversion principle;  

 conjunctive use of ground and surface water (including the maximum utilisation of 

water resources); and  

 rules relating to transfers.  

 

These propositions are the product of legislative action and case law. They vary in how they 

integrate with WUE regulation and its relationship to promoting the sustainable development 

(SD) of groundwater resources. Their order of discussion follows the order in which they arise 

in Colorado water law. First, the duty of water requirement relates to the application of a 

volume of water to a specific purpose. Second, although the reasonable means of diversion 
                                                 
128 Colorado Constitution art 16 § 6.  
129 A Dan Tarlock et al, Water Resource Management: A Casebook in Law and Public Policy 
(Foundation Press, 6th ed, 2009) 318 (Casebook).   
130 Ibid 318.   
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principle speaks to the ways in which water will eventually be applied to use, it is only activated 

once this application occurs and is, therefore, a subsequent consideration. The third and fourth 

propositions – the requirement of conjunctive ground and surface water use, and rules relating 

to transfers – complete the practical ways in which water is managed and used.   

 

The propositions broadly illustrate a regulatory response to the paradox of WUE. Specifically, 

continued consumptive use has always been a fundamental requirement of Colorado water law, 

but overall sustainability has gradually been integrated in order to secure future groundwater 

supplies.131 This gradual integration has been the consequence of several game changers in the 

development of the Colorado water law framework. However, two broad shortcomings present 

the greatest challenge to the framework’s capacity to avoid the paradox of WUE. These are that 

there is no overall cap on net consumptive use allocations, and that Colorado has no duty of 

water requirement for reserving adequate environmental water.  

   

3.2.1 Facilitating WUE through the duty of water requirement  

  

The proposition that the beneficial use of water resources must be maximised is articulated as 

the principle of maximum utilisation, and is the primary measure facilitating WUE in Colorado 

water law. It is implicit in the Colorado Constitution, and furthers Colorado’s pursuit of WUE 

regulation by affirming that ‘the right to water does not give the right to waste it’.132 The 

principle of maximum utilisation was first enunciated in the 1968 decision of Fellhauer v The 

People (Fellhauer).133 Yet, its roots lie deep in the duty of water requirement, which is now 

examined.  

  

The ‘duty of water’ is the amount of water that an appropriator needs to fulfil a beneficial 

purpose. 134  It is distinct from the principle of beneficial use, which instead describes the 

application of the water right to a specific use. Hence, beneficial use is the scope of the right 

(the purpose to which the water will be put), whereas the duty of water is its practical 

application (the volume of water required).  

 
                                                 
131 Justice Gregory J Hobbs Jr, ‘Reviving the Public Ownership, Antispeculation, and Beneficial Use 
Moorings of Prior Appropriation Water Law’ (2013) 84 University of Colorado Law Review 97, 145 
(‘Reviving Prior Appropriation’). See also San Antonio, Los Pinos & Conejos River Acequia 
Preservation Ass’n v Special Improvement District No 1 of the Rio Grande Water Conservation District 
(Rio Grande Subdistrict No. 1) 270 P 3d 927 (Colo, 2011). 
132 Fellhauer v People, 447 P 2d 986, 994 (Colo, 1968). 
133 Ibid 986.  
134 Farmers Highline Canal & Reservoir Co. v City of Golden, 272 P 2d 629, 634 [13]-[14] (Colo, 1954). 
See also James N Corbridge, ‘Historical Water Use and the Protection of Vested Rights: A Challenge for 
Colorado Water Law’ (1998) 69 University of Colorado Law Review 511; Pring and Tomb, above n 14, 
25-16, 25-17. 
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Farmers Highline Canal & Reservoir Co v City of Golden (Farmers Highline Canal)135 is the 

leading Colorado case on the duty of water requirement. The Colorado Supreme Court held that 

the duty of water: 

  
is that measure of water, which, by careful management and use, without wastage, is reasonably 

required to be applied to any given tract of land for such period of time as may be adequate to 

produce the maximum amount of such crops as ordinarily are grown thereon. It is not a hard and 

fast unit of measurement, but is variable according to the conditions.136 

  

There are four key concepts in this definition: the notion of ‘careful management and use’; a 

prohibition against waste; the concept of ‘reasonably required’; and productivity as a measure of 

WUE. Although each concept aligns with WUE regulation, it is primarily facilitated by the first 

and last. These are now examined.137   

  

Careful management and use of water 

 

The idea that water must be managed and used carefully is central to WUE regulation, 

particularly where the promotion of SD of groundwater resources is the desired result.138 The 

duty of water requires that appropriators use their water in a way that fits this description, which 

by extension should limit the potential for waste.139 The duty of water attempts to define waste 

against need; any application exceeding the required amount of water violates both the standard 

of careful management and use, as well as the principle of beneficial use.  

  

The connection between the two means that a violation of the duty of water can be used to 

demonstrate non-beneficial use. In turn, this can empower the courts to reduce a right when it is 

later re-evaluated, which occurs during adjudications of transfers or disputes. The concept of 

careful management and water use can also help determine how much water is ‘reasonably 

required’ for use under particular circumstances, which all go towards determining the duty of 

water requirement.140   

  

                                                 
135 Farmers Highline Canal & Reservoir Co. v City of Golden, 272 P 2d 629 (Colo, 1954). 
136 Ibid 634 [13]–[14].    
137 See below Section 3.3.1 (examining the prohibition against waste).  
138 See generally, Peter H Gleick, ‘Water Use’ (2003) 28 Annual Review Environmental Resources 275; 
Guy Roth, Cotton Catchment Communities, Towards Sustainable and Profitable Water Use in the 
Australian Cotton Industry (2009).  
139 But see below Section 3.3.1 (describing the challenges that Colorado water law faces in prohibiting 
waste).  
140 Ibid.  
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The Colorado Supreme Court has held that several factors are relevant in this determination.141 

These include factors that are within the control of appropriators, such as choice of crop and 

crop rotation. It also includes static characteristics such as the land’s location, the depth and 

type of soil, and its ‘general adaptability’ for irrigation. Farmers Highline Canal added climate 

to this non-exhaustive list in 1954.142  

 

In hindsight, the addition of climate is crucial to regulating to avoid the paradox of WUE and 

promoting the SD of water resources. It holistically recognises a combination of factors that 

impact on the capacity to use water efficiently and ensure its future security. Despite these 

gains, however, the question of improving WUE through assessing the value of crop types – 

arguably the logical next step – continues to evade legislative discussion in Colorado.143   

  

Productivity 

 
Productivity as a measure of WUE requires that water application is limited to the amount of 

water needed to produce the ‘maximum amount of such crops as ordinarily are grown 

thereon’.144 Although this was originally articulated by the Colorado Supreme Court in 1980,145 

an amici curiae brief summarised the idea in 2001: ‘the duty of water is that amount of water 

necessary to efficiently grow crops at the decreed point of use’.146  

 

WUE lies at the core of this argument. The quantifiable amount of water necessary for 

appropriation and application is, by this last concept, the amount that permits efficiency in 

agricultural outputs. Accordingly, the duty of water is the threshold standard by which WUE is 

measured, and is determined through concepts of careful management and productivity.147 The 

apex of these principles is, importantly, that whatever water is wasted should be deducted from 

the right.148  These principles, while theoretically sound, face practical challenges via loose 

definitions and difficulties of enforcement, which consequently constrain WUE in Colorado 

water law.149  

 

                                                 
141 Trinchera Ranch Co. v Trinchera Irrigation District, 266 P 204 (Colo, 1928).  
142 Farmers Highline Canal & Reservoir Co. v City of Golden, 272 P 2d 629, 634 [13]–[14] (Colo, 1954).     
143 See generally, Nicole L Johnson, ‘Property Without Possession’ (2007) 24 Yale Journal on Regulation 
205; see below Section 3.3.1.  
144 Farmers Highline Canal & Reservoir Co. v City of Golden, 272 P 2d 629, 635 [13]-[14] (Colo, 1954).     
145 Weibert v Rothe Bros. Inc., 618 P 2d 1367 (Colo, 1980). 
146 Brief for Nw. Colo. Council of Gov’t. et al. as Amici Curiae Supporting Respondents at 22, State 
Eng’r v City of Golden, 69 P 3d 1027 (Colo, 2003) (No. 01SA252), 2002 WL 32357118 (State Eng’r v 
City of Golden).  
147 See below Section 3.2.2. 
148 Ibid Section 3.3.1. 
149 Ibid. 
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3.2.2 Reasonable means of diversion  

 

The reasonable means of diversion principle is concerned with the physical process of diverting 

(taking) water. It complements the duty of water requirement because it helps determine careful 

management and use of water, and the ways in which productivity can be maximised without 

increased consumptive water use. The principle requires that extraction methods must be 

reasonably efficient so that water is not wasted or lost in the process of extraction and delivery 

to the point of use. It obliges a senior appropriator to have reasonably efficient diversion means 

before a junior appropriator’s use is curtailed. However, its enforceability is restricted by the 

economic capabilities of the senior appropriator; the junior appropriator must pay for the 

senior’s efficiency improvements if they are too expensive for the senior.150 Colorado Springs v 

Bender (Bender) represents the seminal case on this point in Colorado.151  

The plaintiffs in Bender, being senior appropriators, asserted that the defendant’s groundwater 

extraction and use was lowering the water table. They argued that their senior water right was 

no longer capable of being fulfilled, and that this was causing substantial injury to their 

proprietary water right. The trial judge curtailed the defendant’s use of the groundwater during 

the irrigation season on this basis.152  

 

The Colorado Supreme Court reversed this decision. It found that the vested rights of senior 

appropriators were limited to some extent by a duty to maintain a level of efficiency in their 

means of diversion.153 Hence, the court charged senior appropriators with a duty of ensuring that 

their diversions were reasonably efficient.154 It relied on the 1912 US Supreme Court decision 

of Schodde v Twin Falls Land & Water Company to do so, where a waterwheel was held to be 

an inefficient diversion means, and its continued use would have required substantially more 

water than would have later been put to beneficial use.155 

 

The court’s reasoning has become a central precept of WUE in Colorado water law.156 It was 

held that an appropriator cannot ‘command the whole’ source of supply ‘merely to facilitate his 

taking the fraction of the whole flow to which he is entitled’.157 This is significant as regards the 

SD of groundwater resources, and illustrates attempts to avoid the paradox of WUE. Although 
                                                 
150 Ibid Section 3.3.2. 
151 City of Colorado Springs v Bender, 366 P 2d 552 (Colo, 1961). 
152 Ibid 554.   
153 Ibid 556. 
154 Ibid.   
155 Schodde v Twin Falls Land & Water Company, 224 US 107 (1912). 
156 See, eg, Behnampour, above n 105, 210; A Dan Tarlock, ‘The Legacy of Schodde v. Twin Falls and 
Water Company: The Evolving Reasonable Appropriation Principle’ (2012) 42(1) Environmental Law 
37, 54 (‘The Legacy of Schodde’); Alamosa-La Jara Water Users Protection Association v Gould, 674 P 
2d 914 (Colo, 1983). 
157 City of Colorado Springs v Bender, 366 P 2d 552, 555 [3]–[4] (Colo, 1961).  
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continued consumptive use is a primary requirement of maintaining a water right in Colorado, 

its use is restricted in sharp recognition of the importance of ensuring future water availability.   

 

Further, the court said that seniority in the priority system ‘does not give way to an inefficient 

means of diversion’. 158  This is means that priority of right does not excuse inefficient 

diversions. In effect, the court evolved the prior appropriation system for groundwater to one 

that requires an appropriator to have reasonably efficient diversion practices while using their 

water beneficially. It held that injury to a prior water right would only be protected when the 

two thresholds of beneficial use and reasonably efficient diversion practices are met.  

 

This principle has critical implications as regards WUE regulation for the SD of groundwater 

resources. Through it, the court has imposed requirements of diversion efficiency and use before 

they will hold that a senior appropriator has suffered injury through a junior’s use. The principle 

has unique application to situations involving groundwater, because it recognises that 

appropriators may need to extend their wells in order to reach a water table that has been 

lowered but continues to maintain a reasonable supply.159  

 

Three final points are worth highlighting. First, a senior appropriator has the onus of ensuring 

that the means of diversion are reasonably efficient. The standard of reasonableness is limited 

by the ability of the senior to install ‘adequate means for reaching a sufficient supply’, which in 

turn is limited by their ‘economic reach’.160 This proposition is examined below in Section 

3.3.3.161 Second, the requirement that wells are ‘reasonably deep and efficient’ applies to all 

groundwater resources, regardless of their connectivity to surface waters.162 This is the result of 

the statutorily incorporated ‘unreasonable harm’ and ‘waste’ principles.163  

 

The third point demonstrates how system efficiency requirements have evolved post-Bender. In 

the 1978 decision of A-B Cattle Co, the Colorado Supreme Court held that an upstream 

appropriator could not be made to maintain a certain amount of silt in the water that returned to 

the system after their diversion. This was despite the silt helping control the downstream 

appropriator’s water losses because it had the effect of lining and making ditches more resistant 

to water losses. 164  The court determined that inefficient uses could not be perpetuated, 

regardless of the impact that their continuation might have on other appropriators. This also 

                                                 
158 Ibid.  
159 Ibid.  
160 Ibid.   
161 Ibid 556 [10]; see below Section 3.3.3. 
162 Getches, Water Law in a Nutshell, above n 10, 289. 
163 Fundingsland v Colorado Ground Water Comm’n, 468 P 2d 835 (Colo, 1970).  
164 A–B Cattle Co. v United States, 589 P 2d 57 (Colo, 1978).  
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means that a decree does not confer a right to the maintenance of historic water quality (for 

example, silt water as opposed to clearer water).165  

 

The A-B Cattle Co ruling highlights that there are limits placed on what is considered an 

appropriate method of maintaining WUE. An appropriator’s reasonably efficient diversions 

must still be within the broader A-B Cattle Co ruling that some practices – like inefficient ditch 

linings – will not be tolerated. This is despite the Court’s concurrent reasoning that a future 

ruling may require ‘all ditches…to be lined or placed in pipes’ in order to improve WUE.166  

 

It is worth restating how the reasonable means of diversion principle facilitates WUE. Until 

Bender, the principle of beneficial use was limited by the nebulously defined parameters of 

‘waste’167 and the duty of water. Bender transformed the emphasis that the duty of water placed 

on customary practices,168 and demonstrated a greater judicial willingness to drive an evolution 

of efficiency standards. It held that a senior appropriator is, within limits of their economic 

reach,169 required to implement efficiency measures before curtailing a junior’s water use.170 

Consequently, Bender represented a ‘major step’ in limiting appropriations to standards of 

reasonableness.171 It also categorically fits Tarlock’s game changer requirement, although its 

impact on SD was peripheral to its main purpose.   

 

3.2.3 Conjunctive water use and the principle of maximum utilisation  

  

The duty of water principle was further refined by the enunciation of the principle of maximum 

utilisation in Fellhauer.172 Fellhauer represented a crucial extension of WUE by unequivocally 

requiring more efficient practices whilst still protecting vested rights.173 The case arose from an 

order by the division engineer to close 39 wells in an area with over 1600 major wells in 

response to complaints by senior surface appropriators that pumping was preventing their senior 

rights from being satisfied.174  

 

                                                 
165 Ibid 58; Tarlock, ‘The Legacy of Schodde’, above n 156, 56. 
166 A–B Cattle Co. v United States, 589 P 2d 57, 61 [3]–[4] (Colo, 1978).  
167 See below Section 3.3.1. 
168 Ibid. 
169 Ibid Section 3.3.2. 
170 Codified at Colo Rev Stat § 37-92-102(2)(b) (West, WestlawNext, effective through 15 May 2013). 
171 Tarlock, ‘The Legacy of Schodde’, above n 156, 54. 
172 Fellhauer v People, 447 P 2d 986 (Colo, 1968).  
173 Ibid 994.   
174 For a comprehensive investigation of the background to, and facts of, Fellhauer, see William A 
Hillhouse II, ‘Integrating Ground and Surface Water Use in an Appropriation State’ (1975) 20 Mineral 
Law Institute 691. 
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The Colorado Supreme Court determined that three requirements must be met in order for the 

regulation of wells to be constitutional:  

 

1. rules and compliant regulations must exist in order to prevent arbitrary and 

discriminatory well curtailment (as had happened in Fellhauer);175  

2. the regulation of a well must result in material benefit to a senior appropriator;  

3. conditions should be prepared if their result will make water available for beneficial use 

without causing material injury to senior users.176   

 

The second and third of these requirements are most relevant to the current discussion on WUE. 

The second requirement means that the curtailment of junior wells must physically increase the 

water supply available to a senior appropriator. It is a reiteration of the futile call doctrine, 

explicitly applied to circumstances involving tributary groundwater.177 This requirement favours 

economic efficiency by maximising productivity of all enterprises, where possible, and is 

particularly pertinent in areas (such as in Fellhauer) in which the economy is based largely on 

agricultural output.178 

 

The third requirement permits well pumping in circumstances where potential injury to senior 

appropriators can be offset through augmenting the supply. This looks to maximising the 

separate use of both ground and surface water resources for appropriators pumping or diverting 

from either resource. The principle arising from Fellhauer is essentially that existing wells must 

be protected in circumstances where it was possible to concurrently ensure the protection of 

senior vested rights.179 In situations where this is not possible, regulations must follow pre-

existing rules in order for any curtailment to be constitutional.  

 

Despite the inherent connections to efficiency, the court stopped short of relating them to water 

use efficiency specifically. It highlighted the importance of maximising beneficial uses of water 

while protecting vested rights. However, it did not require that a senior appropriator access all 

available water resources before placing a valid call to curtail a junior’s use – that is, it did not 

require conjunctive use of ground and surface water resources. This specific requirement came 

in the 1983 Alamosa-La Jara decision, examined below.180 

 

                                                 
175 Fellhauer v People, 447 P 2d 986, 992–993 [6]–[7] (Colo, 1968). 
176 Ibid.   
177 Hillhouse, above n 174, 707.  
178 Fellhauer v People, 447 P 2d 986, 992–993 [7] (Colo, 1968).   
179 Hillhouse, above n 174, 702.  
180 Alamosa-La Jara Water Users Protection Ass’n v Gould, 674 P 2d 914, 934-935 [9]–[12] (Colo 1983).  
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The extent to which Fellhauer incorporated principles of SD through the maximum utilisation 

principle is arguable. On the one hand, it can rightly be described as a game changer in 

Colorado water law. 181  This is recognised in an oft-quoted line of the judgment: ‘As 

administration of water approaches its second century the curtain is opening upon the new 

drama of Maximum utilization and how constitutionally that doctrine can be integrated into the 

law of Vested rights.’182 Furthermore, it explicitly stated that ‘the right to water does not give 

the right to waste it.’183 Conversely, the principle is debated for its questionable requirement that 

all water resources be used to ‘the fullest extent possible’, which was not softened until the 

Alamosa-La Jara decision.184  

 

Facilitating WUE by requiring conjunctive water use 

 

Alamosa-La Jara sought to rectify the issues regarding WUE and SD that result from the 

original statement of the principle of maximum utilisation.185 The first issue arose in relation to 

conjunctive use of ground and surface water resources. In the decades since the Fellhauer 

decision, and in the broader context of groundwater management, scientists have denounced the 

separate management of otherwise interconnected resources. 186  Best practice groundwater 

management now advocates for their integrated policy management and recognition of their 

connectivity, which the category of tributary groundwater innately acknowledges. Requiring 

conjunctive use of ground and surface water facilitates WUE by ensuring maximum 

productivity in areas of high use. It does this in part by reducing the conveyance losses that arise 

from pumping streamflow alone.187 In a 1971 decision predating Alamosa-La Jara, however, 

the Colorado Supreme Court held that maximum utilisation did not require this level of 

integrated use.188 Instead, the judgment constrained WUE by legally requiring separate resource 

use of ground and surface waters.189  

 

                                                 
181 See above Chapter 2 Section 2.1.3. 
182 Fellhauer v People, 447 P 2d 986, 994 [8] (Colo, 1968). 
183 Ibid.   
184 Klein, above n 7, 570.  
185 Alamosa-La Jara Water Users Protection Ass’n v Gould, 674 P 2d 914, 934–935 [9]–[12] (Colo 
1983).  
186 Peter Cullen, ‘Flying Blind – The Disconnect between Groundwater and Policy’ (Paper presented at 
the Murray–Darling Basin Groundwater Workshop, Canberra, 9 September 2006). 
187 Lain Strawn, ‘The last GASP: the conflict over management of replacement water in the South Platte 
River basin’ (2004) 75 University of Colorado Law Review 597, 607. 
188 Kuiper v Well Owners Conservation Ass’n, 490 P 2d 268 (Colo, 1971). 
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This all changed in the 1983 Alamosa-La Jara decision,190 which arose out of broadly similar 

circumstances to Fellhauer. The state engineer had promulgated rules that would curtail 

tributary wells in order to protect senior surface water appropriators, but did not require 

integrated ground and surface water use as a means of augmenting senior supplies. The 

Colorado Supreme Court held that senior users must integrate their water sources before 

curtailing a junior’s use, thus overruling an earlier decision in that regard.191 The result is that 

maximum utilisation has evolved to require integrated use of all available water resources.192 

 

The Alamosa-La Jara decision is also recognised for restricting the scope of the maximum 

utilisation principle. The court acknowledged the potential for unfettered water use to arise from 

mass misinterpretation of this principle, and instead refined it to mean optimum use. 

Significantly, it distinguished between use that is optimum as opposed to draining water 

supplies through unencumbered use.193 It did this through requiring conjunctive use of ground 

and surface water resources. This means that appropriators must use both ground and surface 

water in circumstances where this is possible, before seeking to curtail another’s use of the 

water because it affects their usual diversion capabilities (for example, through reducing 

streamflow).   

 

The Alamosa-La Jara decision developed WUE in Colorado in two key ways. First, the court 

identified integrated ground and surface water use as a way of achieving economic efficiency 

and protecting vested rights. In so doing, Alamosa-La Jara furthered WUE thinking that had 

stalled under an earlier 1971 decision.194 Second, the decision furthered both SD and WUE by 

holding that ‘maximum utilization does not require a single-minded endeavour to squeeze every 

drop of water from the valley’s aquifers’.195 Importantly, the court also ruled that environmental 

and economic concerns are ‘significant factors’ that require full consideration when achieving 

optimum use of water.196  

 

In effect, the Alamosa-La Jara Court explicitly recognised what this thesis terms the paradox of 

WUE. Increasing consumptive use is generally desirable, but that use must be restricted so that 

it does not exceed sustainable limits and threaten future water security. One way to restrict this 

                                                 
190 Alamosa-La Jara Water Users Protection Ass’n v Gould, 674 P 2d 914, 934–935 [9]–[12] (Colo 
1983).  
191 Ibid 934–935 [9], overruling Kuiper v Well Owners Conservation Ass’n, 490 P 2d 268 (Colo, 1971).  
192 Cullen, above n 186.    
193 Alamosa-La Jara Water Users Protection Ass’n v Gould, 674 P 2d 914, 934-935 [9] (Colo 1983) 
[10][11][12].  
194 Kuiper v Well Owners Conservation Ass’n, 490 P 2d 268 (Colo, 1971).  
195 Alamosa-La Jara Water Users Protection Ass’n v Gould, 674 P 2d 914, 934-935 [9] (Colo, 1983) 
[10][11][12]. This position was reaffirmed in Pagosa Area Water & Sanitation District v Trout 
Unlimited, 170 P 3d 307, 314 [5] (Colo, 2007). 
196 Alamosa-La Jara Water Users Protection Ass’n v Gould, 674 P 2d 914, 935 (Colo, 1983). 
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use is to make sure that connected ground and surface water systems are utilised as one 

resource, and to downgrade an otherwise unfettered principle of maximum utilisation to one of 

optimum use. The refinement of maximum utilisation to optimum use also incorporates 

principles of SD, and further enforces the game changing influence that the original principle 

had in Colorado water law. Importantly, ‘optimum use’ was officially brought under the ambit 

of sustainability in Rio Grande Subdistrict No. 1 in 2011, which crucially incorporated 

sustainability as a ‘goal’ of Colorado water law.197  

 

The decision in Rio Grande Subdistrict No. 1 can be read as furthering an earlier 2008 decision, 

Simpson v Cotton Creek Circles L.L.C.198 Simpson affirmed ‘sustainable optimum use’ as the 

‘third Act in Colorado water law’; the first two are the principle of maximum utilisation and the 

1969 Act.199 Although this case has attracted only minor attention, it – and the earlier trial court 

decision – represents a crucial turning point in judicial commentary on sustainability in 

Colorado water law. The decision affirmed the ‘constitutionality of the…sustainability 

mandates’ of a contested Senate Bill, 200  which placed aquifer sustainability on the list of 

relevant considerations for the state engineer (albeit primarily to protect existing well users 

extraction rights from new uses).201  

 

The trial court decision in Simpson is even more interesting for its ‘comprehensive’ analysis of 

sustainability,202 where the protestors argued that ‘sustainable’ is an ‘undefined and foreign term 

to Colorado water law’.203  The court opted for a broad interpretation of ‘sustainable’, and 

reasoned that ‘the General Assembly used this term with the conscious intent to provide the 

State Engineer with a guiding principle for management’.204 It ultimately held that ‘the term 

“sustainable”…must be understood to define a broader long-term objective with conservation 

and stewardship of the aquifers as goals’.205 This particular decision addresses sustainability 

rather than WUE, which – given the connection between beneficial use without waste to WUE – 

has traditionally been the focus of judicial reasoning in Colorado water law. Each of the above 

decisions all represent crucial game changers, and show the development of sustainability in the 

unique legal experience that is Colorado water law.   

                                                 
197 Rio Grande Subdistrict No. 1, 270 P 3d 927 (Colo, 2011); Hobbs, ‘Reviving Prior Appropriation’, 
above n 131, 145.   
198 Simpson v Cotton Creek Circles L.L.C., 181 P 3d 252 (Colo, 2008). 
199 Colo Rev Stat § 37-92-501(4) (West, WestlawNext, proposed legislation); Confined Aquifer New Use 
Rules for Division 3, No. 04-CW-24, slip. op. at 41 (Dist. Ct. Colo. (Water Court) Water Div. No. 3, Nov. 
9 2006) 2006 WL 4037484. See also Johnson, above n 127, 247.   
200 Ibid 242.   
201 S.B. 04-222, 64th Gen. Assemb., Reg. Sess. (Colo, 2004). 
202 Simpson v Cotton Creek Circles, L.L.C., 181 P 3d 252, 259 (Colo, 2008). 
203 Confined Aquifer New Use Rules for Division 3, No. 04-CW-24, slip. op. at 41 (Dist. Ct. Colo. (Water 
Court) Water Div. No. 3, Nov. 9 2006) 2006 WL 4037484, 386. 
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Colorado water law continues to emphasise that water cannot be wasted, by imposing a standard 

of maximum utilisation that equates to WUE. Additionally, it imposes a standard of SD on 

water resource use, through refining maximum use to optimum use. This is achieved in part by 

the court’s acknowledgement that achieving efficiency must be balanced against economic and 

environmental considerations.206 The later refinement of optimum use, to explicitly incorporate 

sustainability, further evidences the evolution of Colorado water law. The law now safeguards 

against senior appropriators wasting water, while simultaneously protecting their prior vested 

right, 207  and ensuring that the overall object of sustainability guides its development. 

Importantly, however, the law stops short of capping net consumptive use allocations or 

requiring that a portion of environmental water be reserved legally. Hence, although the explicit 

inclusion of SD is a crucial integration into the Colorado water law framework, its parameters 

are poorly defined.  

 

3.2.4 Transfers   

 

The above propositions of duty of water, reasonable means of diversion, conjunctive ground 

and surface water use, and maximum utilisation are necessary precursors to a discussion of 

transfers and the ways in which they facilitate WUE in Colorado. Colorado water law generally 

adheres to the common belief that free markets will facilitate WUE by permitting water rights 

transfers to willing buyers.208 Transfers refer to a change in point of diversion, place of use, or 

purpose of use of a water right.209 As a general principle, appropriators must apply for a court 

adjudication to move the point of diversion from one place to another on the same land and 

under the same appropriator, or to transfer the right to a willing buyer. Additionally, the volume 

of water available to transfer is limited to its historical beneficial use. The same rules apply to 

the other two types of transfers. All transfers must adhere to the ‘no injury’ principle,210 which 

precludes the legal transfer of water rights if the change would ‘injuriously affect the owner of 

or persons entitled to use water under a vested water right or a decreed conditional right’.211 

                                                 
206 Confined Aquifer New Use Rules for Division 3, No. 04-CW-24, slip. op. at 41 (Dist. Ct. Colo. (Water 
Court) Water Div. No. 3, Nov. 9 2006) 2006 WL 4037484. But see below Section 3.3.2 regarding the 
extent to which such considerations are required.  
207 See Robert Haskell Abrams, ‘Legal Convergence of East and West in Contemporary American Water 
Law’ (2012) 42(1) Environmental Law 65, 78 (‘As the Colorado Supreme Court perceived the problem, 
letting the surface water seniors prevent all use of tributary groundwater was tantamount to waste’). 
208 But see Joseph W Dellapenna, ‘The Importance of Getting Names Right: The Myth of Markets for 
Water’ (2001) 25(2) William and Mary Environmental Law and Policy Review 317 (warning of placing 
too much emphasis on a market-based approach to resolving water security issues); Pring and Tomb, 
above n 14, 25-28. See also below Section 3.3.4 (regarding the misnomer of a ‘market’ approach to the 
Colorado transfer situation given the pre-condition of court adjudication).  
209 See above Section 3.1.7. 
210 See below Section 3.3.4. 
211 Colo Rev Stat § 37-92-305(3) (West, WestlawNext, effective through 7 August 2013); see below 
Section 3.3.4. 
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Permitted changes are comprehensively defined under statute,212 and facilitate WUE by giving 

appropriators flexibility in their water diversion, storage, and application.213 They also facilitate 

allocative efficiency by permitting water rights to be purchased for municipal urban supply and 

thus retired from agricultural uses.214 This type of allocative efficiency is particularly crucial to 

sustaining current water supplies against increased water demand in the West, as many existing 

uses of water represent inefficient and ‘low-value’ use options.215 At the same time, however, it 

is recognised that these types of transfers may result in the abandonment of irrigation lands, 

which has the potential to cause detrimental flow-on effects to local irrigation channels and 

communities. 216  Thus, transfers are also important in facilitating allocative efficiency that 

permits the purchasing of water rights for use towards more productive agricultural purposes.217 

  

Historical beneficial use 

 

Changes to water rights are governed by the restriction that the transferrable right cannot exceed 

historical beneficial use. That is, the exercise of the right after transfer is restricted to the 

amount of water used historically, and that amount is limited to use that has occurred within the 

limits of the originally decreed right. Hence, any use exceeding the original decree will not 

count towards a later assessment of historical beneficial use.218  

 

Historical beneficial use describes the amount of water used consumptively in irrigation, which 

may be distinct from the whole amount of water applied but not consumed by crops.219 The 

amount of water required in the past to achieve the beneficial use informs the amount of water 

permitted for use in future decrees.220 These requirements are all theoretically restricted by the 

prohibition against waste, which results in the proposition that historical beneficial use cannot 

be used to expand a water right. 221  Historical beneficial use applies to municipalities and 

                                                 
212 Colo Rev Stat § 37-92-305 (West, WestlawNext, effective through 7 August 2013).  
213 Colo Rev Stat § 37-92-103(5) (West, WestlawNext, effective through 7 August 2013). 
214 Lawrence J MacDonnell, ‘Public Water – Private Water: Anti-Speculation, Water Reallocation, and 
High Plains A&M, LLC v. Southeastern Colorado Water Conservancy District’ (2006) 10 University of 
Denver Water Law Review 1, 20 (‘Public Water – Private Water’).    
215 Mark Squillace, ‘Water Transfers for a Changing Climate’ (2013) 53 Natural Resources Journal 55, 
56. 
216 Ibid 62. See also Standing Committee on Regional Australia, House of Representatives, Of Drought 
and Flooding Rains: Inquiry into the impact of the Guide to the Murray-Darling Basin Plan (2011) 25–
26 (terming this the ‘Swiss cheese’ effect); below Chapter 4 Section 4.3.1.  
217 MacDonnell, ‘Public Water – Private Water’, above n 214, 20.    
218 See especially, Corbridge, above n 134.    
219 Ibid 520; In re Steffens, 756 P 2d 1002 (Colo, 1988).  
220 Orr v Arapahoe Water & Sanitation Dist., 753 P 2d 1217, 1220 (Colo, 1988).   
221 But see below Section 3.3.1. 



Chapter 3 – Colorado 
 
 

 70 
 

business, not just agricultural rights.222 Thus, in each case, the quantity available for transfer is 

that amount of water beneficially consumed within the historical use of the right. 

 

The principle is particularly useful when applied to WUE because it limits the transferrable 

right in two key ways. The first is in furtherance of the duty of water requirement. Where the 

amount of water that can be put to beneficial use falls short of the actual decreed rate of 

diversion, the opportunity exists for judicial scrutiny of the register of water decrees to reduce a 

right when adjudicating the transfer.223 On a practical level, amending the decreed right to 

historical use presents the court with an opportunity to redefine the water allocation. Although 

limited in its capacity to reduce over-appropriation, the principle can, importantly, help avoid 

increasing or exacerbating its occurrence in basins.224  

 

The second way that historical beneficial use facilitates WUE relates to the first but is also 

distinct. As articulated by Getches, the principle can ‘screen out excessive claims embodied in 

old paper rights by imposing increasingly tough engineering standards as a condition of 

maintaining one’s water rights’.225 This means that an appropriator can, in theory, be held 

accountable to improve their WUE based on advancements in technology, although it has been 

suggested that this does not create a requirement to improve WUE. Nevertheless, it helps 

combat the ‘institutionalized historical inefficiencies’ that the prohibition against waste 

struggles with, which primarily arise out of a disproportionate reliance on customary 

practices.226  

 

Although not all rights will be reduced upon application for transfer, WUE is invoked through 

ensuring that a previously decreed use cannot be enlarged upon in a transfer.227 Consequently, 

there is a live risk in transfer proceedings that an applicant’s water right might be 

‘requantif[ied]…based on actual historical consumptive use’.228 The historical beneficial use 

principle facilitates WUE by ensuring certainty and predictability in the transfer market, and 

hence a stable market. From a resource perspective, a transfer of water rights will not confer 

more than what the duty of water demonstrates to have been historically applied and is now 

needed in a contemporary setting. 

 

                                                 
222 Burlington Ditch and Land Co. v Metro Wastewater Reclamation Dist., 256 P 3d 645 (Colo, 2011).   
223 Rominiecki v McIntyre Livestock Corp., 633 P 2d 1064, 1067 (Colo, 1981); Johnson, above n 143, 
223. See also below Section 3.3.4. 
224 Klein, above n 7, 570; Lawrence J MacDonnell, ‘Sustainable Use of Water Resources’ (1997) 12 
Natural Resources and Environment 97, 99.  
225 Getches, ‘WUE’, above n 6, 28. 
226 Pring and Tomb, above n 14, 25-14. See also below Section 3.3.1.  
227 Orr v Arapahoe Water & Sanitation Dist., 753 P 2d 1217 (Colo, 1988). 
228 Pueblo West Metro. Dist. v. Southeastern Colorado Water Conservancy Dist., 717 P 2d 955, 959 
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In its entirety, the principle works to ensure that water previously wasted or not used is either 

deducted from the transfer, or forfeited entirely. The effect is a natural reduction in allocation, 

which could theoretically help restore the system to a level of sustainability based on the 

volume of water leaving the system versus its recharge.229 This is an important consideration 

given that, short of a taking of property (with compensation on just terms), the government has 

limited capacity to reallocate or reduce water rights in Colorado.230 Consequently, and within 

strictly confined limitations, the courts can play a central role through transfers by achieving a 

public policy outcome that the government is largely restrained from doing.231    

 

Despite this broad effect of the transfer system, it stops short of promoting the SD of 

groundwater resources for three interconnected reasons. First, the water that fails to transfer is 

not reserved for non-consumptive environmental purposes so that it remains untouchable for 

future consumptive use. Rather, it becomes available for a junior appropriator to use with 

greater reliability to fulfil their original right. A greater level of sustainability would only occur 

if the water were retired from future consumptive use, which would require a cap on net 

consumptive use allocations.232 In this sense, Colorado’s transfer system plays into the paradox 

of WUE and illustrates the challenges with increasing WUE without drawing sustainability 

limits around the future use of a resource.233 Second, the failure to set a sustainable cap for 

consumptive use allocation limits runs as a parallel problem to the fact that there is no 

environmental water legally reserved for non-consumptive use, beyond what the Colorado 

Water Conservation Board appropriates itself.234 Reserving environmental water in an over-

appropriated system is a key way by which ecosystem health can be restored, and thus a greater 

level of SD achieved. The third reason is that a single transfer adjudication will have only a 

limited effect on the overall use of the system, making the transfer system an ad hoc means by 

which to seek to improve WUE for SD.  

 

The relationship between the above facilitating measures is worth reiterating in concluding this 

section. Each of the above principles has the hallmark of WUE. The duty of water limits the 

water right to a reasonable volume necessary to achieve the beneficial use. Inefficient means of 

diversion are not permitted, and the principle of maximum utilisation requires reasonable and 
                                                 
229 MacDonnell, ‘Public Water – Private Water’, above n 214, 20; Marios Sophocleous, ‘Managing Water 
Resources Systems: Why “Safe Yield” Is Not Sustainable’ (1997) 35(4) Ground Water 561, 561; see 
below Chapter 4 Section 4.2.1. 
230 Joseph L Sax, ‘The Constitution, Property Rights and the Future of Water Law’ (1990) 61 University 
of Colorado Law Review 257, 258; Leonahardt and Spuhler, above n 106, 90; Squillace, above n 215, 63, 
64–67.  
231 But see below Section 3.3.4 (regarding the constraints that water court adjudications place on WUE). 
232 Ibid ‘Return flow’, Chapter 7 Section 7.2.1.  
233 See below Section 3.3.3 ‘Colorado’s Conserved Water Statute’ (describing the new conserved water 
statute as stopping short of mandating a portion of conserved water be reserved by the government for 
conservation purposes); see below Chapter 7 Section 7.2.1.  
234 See above Section 3.1.8. 
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integrated water use. Finally, transfers can help implement a new duty of water on water rights. 

The extent to which these measures actually facilitate WUE and contribute to the broader 

purpose of securing the SD of groundwater resources cannot be assessed without a 

comprehensive discussion of the measures that frustrate them, to which Chapter 3 now turns. 

 

3.3 Regulatory measures constraining WUE  

 

Colorado water law is embedded with principles that engage with WUE and facilitate it either 

by design or effect. The theoretical advance on WUE is notable, although some principles may 

be problematic when it comes to securing the SD of groundwater resources. Moreover, the way 

in which these principles have developed in legislation and case law demonstrates their 

concurrent capacity to constrain WUE. This has led some key commentators to contend that 

‘efficiency has not been a primary objective of western water law’.235 

 

Section 3.3 examines principles and rules in Colorado water law that constrain WUE, focussing 

specifically on how the:  

 

 ill-defined concepts of reasonableness and waste affect the beneficial use principle;  

 ‘economic reach’ rule frustrates efficiency improvements;  

 inability to salvage waters has traditionally blocked incentives to save water; and  

 no injury and return flow rules affect transfer proceedings. 

 

This section demonstrates that, while the principles and rules should theoretically facilitate 

WUE, in reality they are often thwarted by inherent complexities, and instead have a 

constraining effect. These challenges have not escaped attention in Colorado water law 

scholarship, and there is a long history of judicial and scholarly debate surrounding their 

application.236 

 

                                                 
235 Lawrence J MacDonnell and Teresa A Rice, ‘Moving Agricultural Water to Cities: The Search for 
Smarter Approaches’ (1994) 2 Hastings West-Northwest Journal of Environmental Law and Policy 27, 
52.   
236 See especially, Michael A Gheleta, ‘Water Use Efficiency and Appropriation in Colorado: Salvaging 
Incentives for Maximum Beneficial Use’ (1988) 58 University of Colorado Law Review 657; Klein, 
above n 7; Janet C Neuman, ‘Beneficial Use, Waste, and Forfeiture: The Inefficient Search for Efficiency 
in Western Water Law’ (1998) 28 Environmental Law 919; Pring and Tomb, above n 14. 
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3.3.1 Beneficial use without waste 

 

On first appearances, the beneficial use principle incorporates two preliminary concepts central 

to the notion of WUE. It requires that use must be reasonable and appropriate, and be confined 

to extraction and use practices that are ‘reasonably efficient’.237 Use can only be considered 

beneficial once these thresholds have been met. 238  Additionally, the principle includes a 

prohibition against waste: a water right does not give the right to waste it.239 In examining these 

thresholds, it becomes clear that the nuances combine to constrain WUE. In effect, and despite 

its flexibility,240 the beneficial use principle represents the first roadblock in the pursuit of WUE 

regulation to ensure the SD of Colorado’s groundwater resources.  

 

Frustrating WUE through failure to determine what is ‘reasonable’  

 

In 2002, a Colorado Water Court held that a critical distinction existed in how the term 

‘reasonable’ can be applied in adjudicating an appropriation. First, the court may ask whether 

the extent of an appropriation – its volumetric limit – can be controlled by a standard of 

reasonableness. Second, the court may ask whether the purpose of an appropriation – its use – 

can be controlled by the standard of reasonableness.241  

 

The court answered that the standard of reasonableness applies to the first only.242 In its ruling, 

the court expressly disengaged from a debate concerning what constitutes ‘reasonable’ in 

relation to proposed types of use. Instead, it emphatically stated that ‘Colorado courts have 

never applied the term to evaluate whether appropriator’s intended use is “reasonable” in spite 

of requests to do so’.243 The court’s restraint on this issue is largely attributable to the standard 

of reasonableness of use that limits water rights in the riparian rights doctrine.244 Colorado 

expressly rejected the riparian doctrine when it adopted the doctrine of prior appropriation, and 

it continues to distance itself from the riparian approach.245  

 

                                                 
237 See above Section 3.2.2; below Section 3.3.2. 
238 See above Section 3.2.1. 
239 Fellhauer v People, 447 P 2d 986, 994 (Colo, 1968). 
240 See generally, A Dan Tarlock, ‘The Future of Prior Appropriation in the New West’ (2001) 41 
National Resources Journal 769 (describing the flexibility of the prior appropriation system and its 
capacity to adjust to changing demand in water resources).  
241 State Eng’r v City of Golden 69 P 3d 1027 at 17 (Colo, 2003) (No. 01SA252), 2002 WL 32357118. 
242 Ibid.   
243 Ibid. 
244 Ibid 18. See also Alex Gardner, Richard Bartlett, and Janice Gray, Water Resources Law (LexisNexis 
Butterworths, 2009) 157 [8.15]–[8.22]. 
245 Coffin v Left Hand Ditch Co. 6 Colo. 443, 447 (1882).    
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Nevertheless, the court missed a critical opportunity to set the standard of reasonableness. This 

standard is expressly used in statute: ‘“Beneficial use” means the use of that amount of water 

that is reasonable and appropriate under reasonably efficient practices…’. 246 The court’s refusal 

to engage with the debate results in unclear boundaries on this fundamental proposition in 

Colorado water law. The ambiguity primarily creates a missed opportunity for the distribution 

of consumptive use of water, and a problem for its sustainability. It means that the purpose for 

which an appropriation has been made could be inappropriate to the idiosyncrasies of the land, 

but the court has no leverage to make that determination.  

 

The fact that there is no cap on net consumptive use increases the problem because there is no 

duty of sustainability on appropriators. Such a duty could require appropriators to limit their use 

by a standard of reasonableness. Thus, a principle that might have been a game changer because 

of its capacity to restrict unreasonable use practices and promote sustainable use instead 

becomes one that illustrates the conflicting nature of fundamental propositions of Colorado 

water law.  

 

The court’s resistance to define this standard is perhaps understandable. Realistically, regulating 

the purpose of use to an extent that prohibits certain crop types in certain arid areas is, arguably, 

beyond the scope of the judiciary. This is despite whatever common sense may suggest, and 

despite the role of the courts as transfer intermediaries in adjudicating rotational crop 

management contracts.247 It is much more palatable that these legal institutions instead regulate 

the technology and practices by which water is delivered to its purpose. Yet, a Colorado Water 

Court (and, by extension, the Supreme Court, which affirmed the decision as a matter of law 

because the court was split 3-3) has acknowledged and highlighted this gap, although the case 

regarded in-channel diversions rather than diversions for consumptive irrigation purposes.248 

‘Even if the term “reasonable” were used to evaluate the type of…intended use, the 

determination of what is reasonable…is left to the discretion of the appropriator without 

interference from the legislature.’249  

 

There is obviously no clear definition of what constitutes ‘reasonable’ for the purposes of 

intended use. The further consequence of this is in what it means for the beneficial use 

principle, which by statute is inherently tied into standards of reasonableness. The result is that 

the water courts are left to decide what constitutes beneficial use without this standard, based on 

                                                 
246 Colo Rev Stat § 37-92-103(4) (West, WestlawNext, effective through 7 August 2013).  
247 See below Section 3.3.4. 
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the individual circumstances of each case.250 Factors to be considered include the economic 

value of, and public opinion about, the relevant appropriation. This last factor arises because the 

court has acknowledged that the appropriator’s agency is the key in determining standards of 

reasonable use. 251  The flexibility of this approach compromises consistency in defining a 

standard by which WUE can be assessed. The ramifications are concerning given that efficient 

water use arguably rests on an undefined standard of reasonable water use, which inevitably 

limits the potential for the SD of groundwater resources to be secured.252  

 

Frustrating WUE through ill-defined standards of waste 

 

Pursuant to statute, the prohibition against waste states that water cannot be wasted in its 

application to beneficial use. 253  Theoretically, the prohibition should facilitate WUE by 

mandating that an appropriator divert only that amount of water needed to produce an optimum 

yield.254 As the right to water does not give a right to waste it, any water not used beneficially 

cannot be retained for the purposes of the right.255 The prohibition should also provide stability 

and assurance for promoting the SD of groundwater resources, and illustrate the advantages of 

integrating SD and WUE. Instead, it illustrates a perfect storm of constraining measures that 

also impact on SD. 

 

The reason behind its failure to facilitate WUE is found in the reluctance of the judiciary to 

prescribe criteria to standards of waste that could prove a benchmark for WUE regulation. This 

could include objective definitions of what might constitute unnecessary application of water 

resources.256 Instead, waste has been defined in case law by reference to customary practices, so 

that a practice is not considered wasteful if it is customary to the area.257 The effect of this is 

that no one appropriator will be singled out as being wasteful in circumstances where efficiency 

                                                 
250 Pring and Tomb, above n 14, 25-13–25-4. 
251 State Eng’r v City of Golden, 69 P 3d 1027 at 18 (Colo, 2003) (No. 01SA252), 2002 WL 32357118. 
252 See especially Gleick, above n 138 (describing WUE as using the minimum amount of water 
necessary to satisfy the purpose of the application, and individual behaviour being key to improving 
WUE). 
253 Colo Rev Stat § 37-92-103(4) (West, WestlawNext, effective through 7 August 2013).  
254 State Eng’r v City of Golden, 69 P 3d 1027 at 20–21 (Colo, 2003) (No. 01SA252), 2002 WL 
32357118. The prohibition against waste is codified to some extent at Colo Rev Stat § 37-84-101 (West, 
WestlawNext, current with Chapters 1–3 and 5–7 of the Second Regular Session of the 69th General 
Assembly (2014)). 
255 Fellhauer v People 447 P 2d 986, 994 (Colo, 1968). 
256 Farmers Highline Canal & Reservoir Co. v City of Golden, 272 P 2d 629 (Colo, 1954). See also 
Neuman, above n 236, 940.   
257 Farmers Highline Canal & Reservoir Co. v City of Golden, 272 P 2d 629 (Colo, 1954). See also 
Neuman, above n 236, 940.   
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measures have not been improved across a basin.258 The danger of this practice increases when 

it is combined with the ‘economic reach’ principle that safeguards senior appropriators from 

improving their WUE beyond what they can afford. 259  In total, inefficient technology can 

strangle irrigation communities because there is no requirement to improve efficiency. This 

itself highlights the benefit of planning instruments like statutory water sharing plans in water 

management, which enable the courts to deal with multiple problems that arise simultaneously 

and involve numerous parties.260  

 

Determining standards of waste based on pre-existing and often out-dated technology is 

undoubtedly fundamentally flawed.261 It is clearly problematic as a means of pursuing WUE for 

the purposes of securing future groundwater supplies, 262  given that it can ‘institutionalise 

historical inefficiencies’.263 As water demand continues to increase, it is critical that WUE 

advances unconstrained by legal principles that entrench old inefficient customs and inhibit the 

flexibility of an otherwise critical prohibition against wasteful use.264  

 

The 2002 City of Golden case articulated the challenges presented here. In discussing the 

nebulous term ‘waste’, the court observed that no case had yet concluded that water was being 

wasted ‘simply because’ the ‘intended use’ could be accomplished with less water.265 The result 

is that the definition of waste is not undermined merely because productivity could be 

maximised by using the same or less water.  

 

What results is something of a quandary. On the one hand, City of Golden ostensibly affirmed 

that the duty of water necessarily invokes efficiency measures.266 Simultaneously, however, it 

pointed out that inefficient use of water was not the measure of waste, thus distinguishing 

between two inherently connected concepts. Such ‘judicial reluctance’ to develop the elements 

of beneficial use arguably hampers the capacity for Colorado water law to achieve WUE.267 It 

also impacts the capacity of the legal framework to achieve sustainability and avoid the paradox 

of WUE. This is because inefficient water use may not constitute waste, and there is no cap on 

                                                 
258 In re Water Rights of the Deschutes River, 286 P 2d 588 (Or, 1934). See also Neuman, above n 236, 
935 (asserting that the courts will not term a customary practice ‘wasteful’ for the exact reason that it is 
customary). 
259 See below Section 3.3.2. 
260 See, eg, below Chapter 4.2.1.  
261 Pring and Tomb, above n 14, 25-14. 
262 Gleick, above n 138, 302. 
263 Pring and Tomb, above n 14, 25-14. 
264 Robert W Adler, ‘Managing Water Supplies’ in Michael B Gerrard and Katrina Fischer Kuh (eds), The 
Law of Adaptation to Climate Change: U.S and International Aspects (American Bar Association, 2012) 
51, 55.  
265 State Eng’r v City of Golden, 69 P 3d 1027 at 22 (Colo, 2003) (No. 01SA252), 2002 WL 32357118.  
266 Ibid. 
267 Getches, ‘WUE’, above n 6, 28.  
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net consumptive use allocations, meaning that there is no requirement to reduce use to a 

sustainability limit, which could prove a catalyst for waste being defined by inefficiency.  

 

Both the judiciary and commentators alike have observed that the definition of waste lacks 

determinative standards.268 While WUE is built into the concept of beneficial use, particularly 

through the prohibition against waste, waste itself is not defined by reference to efficiency. This 

point formed part of a broader dissenting judgment in A-B Cattle, 269  where Justices Lee, 

Erickson, and Carrigan commented that ‘absolute efficiency’ of diversions had never been a 

requirement of maximum utilisation.270  

 

The result is that waste does not equate with inefficiency, and maximum efficiency is not 

required for there to be no waste.271 Consequently, despite purporting to promote WUE, the 

current definition of the prohibition against waste has been recognised as substantially 

impairing the cause of WUE in Colorado. 272  Commentary continues to highlight that 

wastefulness of use is determined ‘relative to other use patterns’,273 and that courts will only act 

against wasteful practices in ‘extreme circumstances’.274 This is despite acknowledgement that 

that ‘modern purpose’275 of beneficial use is ‘optimum use, efficient water management, and 

priority administration, and disfavor[ing] speculation and waste’.276  

 

The result is a legally entrenched principle that presents a substantial constraint as regards WUE 

and its capacity to promote the SD of vulnerable groundwater supplies. This falls short of the 

hope expressed by notable water law commentator, the late David Getches, that ‘use of the 

beneficial use doctrine to force efficient water use is bound to be an area of increased 

activity’.277 A potential solution is for the legislature to authorise the executive to make rules 

that set efficiency standards.278 However, this needs to be done with explicit reference to SD to 

ensure that the prohibition against waste is neatly defined in a way that can engender 

sustainability.  

                                                 
268 See especially, Abeln, above n 112; Neuman, above n 236; State Eng’r v City of Golden, 69 P 3d 1027 
(Colo, 2003) (No. 01SA252), 2002 WL 32357118.  
269 A–B Cattle Co. v United States, 589 P 2d 57 (Colo, 1978); see above Section 3.2.2.  
270 A–B Cattle Co. v United States, 589 P 2d 57, 67–68 (Colo, 1978). 
271 State Eng’r v City of Golden, 69 P 3d 1027 at 24–25 (Colo, 2003) (No. 01SA252), 2002 WL 
32357118. 
272 See, eg, Johnson, above n 143, 230.  
273 Abeln, above n 112, 532. 
274 Robert W Adler, ‘Climate Change and the Hegemony of State Water Law’ (2010) 29 Stanford 
Environmental Law Journal 1, 24.  
275 A Dan Tarlock, ‘Prior Appropriation: Rule, Principle, or Rhetoric’ (2000) 76 North Dakota Law 
Review 881, 882.  
276 Santa Fe Trail Ranches Property Owners Ass’n v Simpson, 990 P 2d 46, 54 [17]–[18] (Colo, 1999).   
277 Getches, Water Law in a Nutshell, above n 10, 137. 
278 See, eg, below Chapter 6 (proposing that risk assignment for times of water shortages be based on 
levels of WUE attained). 
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3.3.2 WUE and the ‘economic reach’ rule   

 

The no injury rule aims to protect junior appropriators from a senior improving their WUE in 

cases where it could cause injury, for example by changing scheduled irrigation times in a 

manner that would disrupt a junior appropriator’s access to water. Yet, this is offset by a 

separate provision in Colorado water law that permits junior appropriators to require seniors to 

improve their WUE in order to enhance the primary or pristine flow.279 At first appearances, 

such a provision facilitates WUE by providing a legal mechanism through which WUE can be 

enforced. In reality, however, this principle crafts a ‘stick’ rather than ‘carrot’ approach to 

WUE.280 It constrains WUE by mandating that senior appropriators improve their efficiency 

only to the extent that is within their economic reach. The onus is on the junior to pay for WUE 

improvements where such improvements are beyond the economic reach of a senior.281  

 

Colorado Springs v Bender is authority for the requirement that a junior appropriator bears the 

cost of improving a senior’s efficiency.282 Although the case held that a senior appropriator 

must have a reasonably efficient means of diversion,283 it limited this requirement to what was 

within their economic reach.284 A competing set of rights is evidenced here. On the one hand, 

the Bender court clearly asserts that an appropriator cannot make inefficient use of their 

diversions. 285  Yet, simultaneously, that same appropriator is not expected to pay for 

improvements if they cannot afford to deepen the well and the economic returns from doing so 

would not justify its cost. 

 

The Bender Court stated that the ‘economic reach’ of the senior appropriator is determined by a 

subjective ‘consideration of all the factors involved’.286 The matter was remanded for further 

proceedings, however, so the case did not establish what these factors might be. Nevertheless, 

the facts suggest that a junior appropriator ‘might be required to bear the expense of a nearby 

senior well user deepening his well’.287 The possibilities were expanded in the 1978 A-B Cattle 

decision, which recognised the need to interrogate ‘all factors relating to the use and the 

proposed changes which would bring about a more efficient use’ when determining the 

                                                 
279 See above Section 3.2.2. 
280 Cf below Chapter 5 Section 5.2.2.  
281 City of Colorado Springs v Bender, 366 P 2d 552, 556 [10] (Colo, 1961). 
282 Ibid; see above Section 3.2.2. 
283 See above Section 3.2.3. 
284 City of Colorado Springs v Bender, 366 P 2d 552, 556 [10] (Colo, 1961). 
285 See above Section 3.3.2. 
286 City of Colorado Springs v Bender, 366 P 2d 552, 556 [10] (Co 1961). 
287 Confined Aquifer New Use Rules for Division 3, No. 04-CW-24, slip. op. at 41 (Dist. Ct. Colo. (Water 
Court) Water Div. No. 3, Nov. 9 2006) 2006 WL 4037484, 91. See also Justice Gregory J Hobbs Jr, 
‘Colorado’s 1969 Adjudication and Administration Act: Settling In’ (1999) 3 University of Denver Water 
Law Review 1, 13. 
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‘economic reach’ of a senior.288 It could be argued, for example, that the wide scope of the 

economic reach principle includes a junior appropriator demonstrating a high level of 

investment in the same technology that the senior is being asked to adopt. Once this is achieved, 

the senior could not be exempt from adopting the same standard of technology because the 

‘customary’ practices in the area would have effectively been updated.289 Hence, the senior 

would now be using an inefficient means of diversion.290  

 

In 1987, David Getches wrote that many efficiency improvements were ‘beyond the economic 

reach’ of farmers. 291  These included measures such as drip irrigation, ‘moisture sensing 

devices’, and laser levelling, which are particularly useful in improving system efficiency.292 In 

2011, Behnampour repeated Getches’ earlier claim, observing that ‘the least costly methods of 

irrigation require the most amount of water and are very inefficient’.293 Consequently, and 

noting exceptions,294 measures aimed at improving WUE are often prohibitively expensive. The 

result may mean that a junior appropriator either bears the financial burden of improving a 

senior’s efficiency or chooses not to pursue the request. 

 

In total, the economic reach rule from Bender substantially limits the likelihood of increased 

WUE measures. Few incentives exist to improve efficiency measures in light of potentially 

exorbitant costs, although these costs exist regardless of the legal rules and thus present a 

significant barrier in and of itself. Although inefficient diversions are not tolerated when a 

contest for water rights arises between senior and junior appropriators, juniors bear the cost of 

any improvements where further efficiency improvements are beyond a senior’s means.295 The 

effect is that improving WUE is neither required nor always economically feasible for either 

appropriator, and WUE – at first instance encouraged by the principle requiring reasonably-

efficient-means-of-diversion – is effectively stalled. 

 

This has a further impact on promoting the SD of groundwater resources. Limiting efficiency 

improvements to the financial abilities of one party removes the capacity of legal measures to 

provide overarching regulations to ensure the sustainability of the whole resource. Instead, it 

fragments the SD of the resource according to the will and ability of individual appropriators to 
                                                 
288 A–B Cattle Co. v United States, 589 P 2d 57, 68 (Colo, 1978) (the quoted text was in the dissenting 
opinion of Justices Lee, Erickson and Carrigan, but its restatement of the Bender rule of the ‘economic 
reach’ of senior appropriators is not controversial to the judgement).  
289 See above Section 3.3.1. 
290 Ibid Section 3.3.2. 
291 Getches, ‘WUE’, above n 6, 13.   
292 Ibid.   
293 Behnampour, above n 105, 210. 
294 Gleick, above n 138, 303 (‘The belief that efficiency improvements are more expensive than new or 
expanded centralised water supply is incorrect in most circumstances’).  
295 Clarold F Morgan ‘Appropriation and Colorado’s Ground Water: a Continuing Dilemma?’ (1968) 40 
University of Colorado Law Review 133, 144.   
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improve their efficiency. This conflicts greatly with the Bender decision when read as a whole, 

which generally appears to be couched in an overall philosophy of sustainability because of the 

limitations it places on inefficient diversions to take and use water.296   

 

3.3.3 Salvaged waters 

 

A further proposition that constrains WUE in Colorado water law is that there is no right to 

salvaged water and has, until 2013, been no right to conserved water. Conserved water is 

examined next. In 1974, Southeastern Colorado Water Conservancy District v Shelton Farms 

(Shelton Farms) defined salvaged water as that which is ‘somehow…made available for 

beneficial use’ where it would otherwise be wasted under ordinary circumstances. 297  The 

definition of salvaged waters hinges on the requirement that water was at one time native to the 

system; ‘if it…would ultimately return to the river, it is said to be part and parcel thereof’.298  

 

The appropriators in Shelton Farms sought to increase their water right through the removal of 

phreatophytes (water-intensive vegetation) directly from the riverbank.299 Retaining the benefit 

of the extra water would have permitted the ‘salvagers’ to access that water free from the call of 

the river; that is, outside the priority system. The appellants argued that their actions brought 

more water to the stream because, but for their removal of the phreatophytes, that water would 

have been lost and, consequently, ‘available to no one’.300   

 

The Colorado Supreme Court rejected these arguments, holding instead that an appropriator’s 

water right cannot be enlarged through the removal of such vegetation. Hence, salvaged water 

remains subject to the priority system.301 The primary point in Shelton Farms was that the water 

consumed by the phreatophytes was part of the historical streamflow rather than part of the 

historical appropriation, and so could not be applied to this extra use. The court acknowledged 

the potential for its decision to discourage water saving measures, 302 and Justice Groves in 

particular expressed concern over the need to permit appropriators the benefit of salvaged water 

                                                 
296 See above Section 3.2.2. 
297 Southeastern Colorado Water Conservancy District v Shelton Farms, 529 P 2d 1321, 1326 [4]–[7] 
(Colo, 1974). 
298 Ibid [3]; Pring and Tomb, above n 14, 25-28. 
299 Eli Feldman, ‘Death Penalty for Water Thieves’ (2004) 8 University of Denver Water Law Review 1, 
1. 
300 Southeastern Colorado Water Conservancy District v Shelton Farms, 529 P 2d 1321 (Colo, 1974). 
Note that this is distinct from removing phreatophytes along the ditch that takes water to a field for use, 
which is permitted under Colorado water law.  
301 Ibid.   
302 Ibid 1326–1327 [10].  
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in place of allowing phreatophytes to ‘rob…decreed rights’.303 Nevertheless, the court defended 

its judgment based on three arguments, two of which are relevant to the present discussion.304 

 

The first argument evidences a clash of WUE perspectives, and relates to the implications of 

allowing water-consuming vegetation to be removed from the stream.305 The appellants’ had 

claimed that removing the vegetation increased the productivity of the stream, and that 

increasing the amount of water available for consumptive use furthered the objective of 

maximum utilisation. 306  Justice Groves accepted this opinion in his specially concurring 

judgement, reasoning that the General Assembly should enact legislation to permit these 

activities ‘in order to carry out the spirit of Fellhauer v People’.307 The importance of innovative 

actions that increase water availability cannot be understated in water-poor jurisdictions, 

particularly when considered in light of growing population demands, future projections of 

reduced water availability, and already over-appropriated water systems. 308  Ostensibly, 

salvaging water rewards innovation by providing incentives to engage with measures that 

increase the amount of water available for consumptive use.   

 

Notwithstanding these benefits, unfettered salvaged water rights could result in the total 

destruction of tree life and vegetation. In turn, this could reduce soil quality and result in 

environmental degradation, ultimately constraining WUE because productive use can no longer 

be made of the land. 309  The Court recognised this potential outcome in concluding that 

maximum utilisation applied equally to land and water use in order for their ‘maximum feasible 

use of both’.310 It was ultimately unconvinced that permitting the removal of phreatophytes for 

the purposes of enlarging a water right would achieve this result,311 which is to say that the 

paradox of WUE could unfold if appropriators were permitted a right to salvage water.  

 

The second argument was that it was not the role of the courts to transform water law to 

accommodate public policy considerations of WUE and SD. 312  These considerations were 

                                                 
303 Ibid 1328 [12]. 
304 This was the distinction between salvaged and developed waters. See Southeastern Colorado Water 
Conservancy District v Shelton Farms, 529 P 2d 1321, 1325, 1327 [4]–[7], [11] (1974 Colo); see 
especially, Gheleta, above n 236, 666.  
305 Southeastern Colorado Water Conservancy District v Shelton Farms, 529 P 2d 1321, 1326–1327 [10] 
(Colo, 1974). 
306 Ibid 1324. 
307 Ibid 1328 [12]. 
308 See generally, Hobbs, ‘Reviving Prior Appropriation’, above n 131; Klein, above n 7. 
309 Southeastern Colorado Water Conservancy District v Shelton Farms. 529 P 2d 1321 [10] (Colo, 
1974); MacDonnell and Rice, above n 235, 52 (‘There are good policy reasons for precluding the 
wholesale elimination of naturally growing cottonwood trees’); see above Sections 3.2.1, 3.3.1. 
310 Southeastern Colorado Water Conservancy District v Shelton Farms, 529 P 2d 1321, 1327 [11] (Colo, 
1974).  
311 Ibid 
312 See generally, Leonahardt and Spuhler, above n 106, 90. 
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outside the scope of questions raised and could not be addressed by the court. Although the 

court did not want the judgment to have ‘anti-conservation ramifications’,313 it stressed that it 

was the responsibility of the legislature to create a scheme that balanced land use with ‘this kind 

of’ water development.314 Again, Justice Groves’ judgment went one step further, expressly 

desiring to court overturn its decision in a later case if the General Assembly did not act 

accordingly.315  

 

In 1975, the General Assembly codified the ruling in recognition of its role in furthering the 

policy debate from Shelton Farms.316  However, the resulting legislation provided only that 

phreatophyte removal was not a measure capable of increasing an appropriator’s water right.317 

The broader argument remains that the Shelton Farms judgment ensured that WUE was not 

increased at the expense of sustainability in the form of unregulated vegetation removal. 

Although the Court’s ruling invited the General Assembly to focus on ways to encourage 

appropriators seeking to increase a water supply, the resulting legislation did not achieve this 

outcome. 

 

Although the General Assembly did not explicitly legislate against WUE, it stopped short of 

encouraging efficiency improvements through provisions that permit appropriators to keep any 

water that they save. In 1988, Michael Gehelta described the resulting ambiguity: ‘Colorado law 

is unclear as to whether a farmer who prevents irretrievable losses through increased efficiency 

can use that water himself or transfer it to others for use elsewhere’.318 He relied on the Shelton 

Farms ruling to suggest that this result was unlikely.319 

Colorado’s Conserved Water Statute  

 

Shelton Farms stops short of standing for the proposition that appropriators cannot retain 

‘saved’ or ‘conserved’ (as opposed to ‘salvaged’) water. The reason that the ruling is often 

intertwined with the debate on conserved water is that the Shelton Farms Court looked to the 

legislature to encourage efficiency through rewarding innovative measures, but the legislature 

did not indulge this point.320 In its simplest form, salvaged water focuses on taking and using 

water that would otherwise not be available for consumptive use; conversely, conserving water 

                                                 
313 Behnampour, above n 105, 222. 
314 Southeastern Colorado Water Conservancy District v Shelton Farms, 529 P 2d 1321, 1327 [12] (Colo, 
1974).  
315 Ibid; Corbridge, above n 134, 528. 
316 Colo Rev Stat § 37-92-103(9) (West, WestlawNext, effective through 7 August 2013). 
317 Behnampour, above n 105, 222; Colo Rev Stat § 37-92-103(9) (West, WestlawNext, effective through 
7 August 2013).  
318 Gheleta, above n 236, 660. 
319 Ibid 660–661.  
320 Behnampour, above n 105, 222. 
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is the act of deliberately not applying water to a consumptive use. A further distinction is that 

salvaged water attempts to enlarge a volumetric diversion, whereas conserved water saves water 

from its historical beneficial use application. For this reason, conserved water is the only 

relevant category of water capable of avoiding the paradox of WUE. This is because its future 

may rest in a non-consumptive environmental appropriation to the Colorado Water 

Conservation Board, which would necessarily mean that it was not being made available for 

future consumptive use. In an over-appropriated system that does not cap net consumptive use 

allocations, further consumptive use is unsustainable.   

 

Further to the Shelton Farms ruling against salvaged waters, appropriators were also unable to 

retain conserved water until April 2013, when the continued drought compelled the Colorado 

General Assembly to revisit the issue of rights to conserved water.321 Prior to the passing of the 

2013 Bill (SB 13-019), the legislature evidenced a history of failed attempts to endorse the 

practice of salvaging water, with attempted bills failing in 1992, 1993, and 2001. 322  This 

resulted in the outcome that, ‘in Colorado water law there is a paradox – an internal conflict 

about efficiency. If you increase agricultural efficiency, you are prohibited basically from 

expanding your use of water’.323 

 

SB 13-019 has, ostensibly, changed this, although it is important to recognise that the bill 

distinguishes between salvaged water in the Shelton Farms sense and focuses only on conserved 

water. So, for the first time, Colorado has a ‘conserved water statute’,324 which permits an 

appropriator to profit from frugal water use. The Bill requires a modification to the traditional 

prior appropriation doctrine evidenced in Colorado, and necessitates that water saved through 

conservation measures must be excluded from the beneficial use without waste principle and 

abandonment rules.325  Instead, the statute aims to provide appropriators with incentives to 

undertake water conservation measures without reducing their water rights. Hence, it represents 

a radical game changer in Colorado water law.  

 

                                                 
321 See especially, Lindsey Middleton and MaryLou Smith, ‘Senate Bill-019 Brings Out Discussion 
About Agricultural Water Conservation’ (2013) 30 Colorado Water: Newsletter of the Water Center of 
Colorado State University 32. A similar Senate Bill was passed in 2013 pertaining to the conservation of 
designated groundwater, and aims to protect users from losing their water rights where a reduction in 
consumptive use is the result of conservation measures: S.B. 13-075, 69th Gen. Assemb., Reg. Sess. (Colo, 
2013), amending Colo Rev Stat § 37-90-108. 
322 Peter D Nichols, Megan K Murphy, and Douglas S Kenney, Natural Resources Law Centre, 
University of Colorado, Water and Growth in Colorado: A Review of Legal and Policy Issues (2001) 141 
<http://cstpr.colorado.edu/wwa/products/Water_and_Growth_web_full_report.pdf>.  
323 Eric Wilkinson, General Manager, Northern Colorado Water Conservancy District, quoted in Nichols, 
Murphy, and Kenney, above n 322, 140. 
324 Behnampour, above n 105, 204.  
325 S.B. 13-019, 69th Gen. Assemb., Reg. Sess. (Colo, 2013), amending Colo Rev Stat §§ 37-92-305(3)(c), 
37-92-103(6.2), 37-92-305(3.3); see generally, MacDonnell and Rice, above n 235, 41.  

http://cstpr.colorado.edu/wwa/products/Water_and_Growth_web_full_report.pdf
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SB 13-019 defines conserved water as the difference between historical beneficial use and the 

amount beneficially used after increased system efficiency.326 It maintains the Shelton Farms 

codification regarding phreatophytes, but permits a range of activities through which water 

conservation measures will be rewarded. In broad terms, transfer adjudications examining the 

historical beneficial use of a water right no longer need to consider non-use of water resulting 

from a range of measures including: 

 

 state approved conservation programs; 

 approved land fallowing that was undertaken in order to conserve water; or  

 a water loan or other transactions to the Colorado Water Conservation Board 

(CWCB).327  

 

It is too early to critically assess the passage of SB 13-019, although it undoubtedly represents a 

giant leap forward by the Colorado General Assembly.328 Some challenges to its efficacy may 

arise from its narrow scope, as it only covers Water Districts 4, 5, and 6.329 Notably, this 

excludes the Rio Grande River Basin, which was the subject of Alamosa, and continues to be 

recognised as overallocated.330 This may not be so problematic, however, because that Basin has 

been the subject of localised statutory amendment and management plan approval for a period 

of time.331 SB 13-019 has also stopped short of past suggestions that a ‘portion of the conserved 

water’ should immediately go to the state for its own conservation purposes. 332  This is 

problematic because Colorado water law does not contain a duty to reserve environmental 

water, and must rely on appropriations made by the CWCB. Hence, from the start, the Bill is 

challenged in its capacity to truly remould the legal framework into one that comprehensively 

supports sustainability.  

 

Possibly the most exciting measure to arise from the Bill is that conserved water (which is only 

properly defined as ‘conserved’ if done in accordance with the statute) will not be subject to the 

abandonment principle of non-use.333 Thus, there is now an incentive to save water, and the 

                                                 
326 Colo Rev Stat § 37-92-103(6.2) (West, WestlawNext, effective through 7 August 2013). 
327 Colo Rev Stat § 37-92-305(3)(c) (West, WestlawNext, effective through 7 August 2013). 
328 Commentators have long advocated for a conserved water statute in Colorado. See especially, 
Behnampour, above n 105; Gheleta, above n 236.  
329 Middleton and Smith, above n 321, 32. 
330 Hobbs, ‘Reviving Prior Appropriation’, above n 131, 114; Rio Grande Subdistrict No. 1, 270 P 3d 927 
(Colo, 2011).  
331 Rio Grande Subdistrict No. 1, 270 P 3d 927 (Colo, 2011); S.B. 04-222, 64th Gen. Assemb., Reg. Sess. 
(Colo, 2004). 
332 Behnampour, above n 105, 228; cf below Chapter 4 Section 4.2.4. 
333 Colo Rev Stat § 37-92-305(3.3)(b) (West, WestlawNext, effective through 7 August 2013). 
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draconian ‘use it or lose it’ adage central to abandonment principles has been overridden.334 If 

the Bill can address its shortcomings of reserving environmental water through conservation 

measures, it may in time prove the ultimate game changer in Colorado water law. Importantly, it 

may prove capable of transforming the way in which this jurisdiction intertwines WUE with 

SD.  

 

3.3.4 Transfers   

 

Despite continuing elements that facilitate WUE,335 the rules governing transfers can equally 

constrain WUE. This is primarily the result of the no injury and return flow rules. Colorado’s 

system of water transfers is the final measure constraining WUE examined in this chapter. 

 

No injury 

 

A fundamental proposition underlying the transfer system is that junior appropriators have a 

vested interest in the maintenance of stream conditions as they existed at the time of their 

original appropriation.336 This establishes the public policy central to all water right changes and 

transfers: the rights of junior appropriators must be protected in adjudications changing or 

transferring water rights, and a change in right is not permitted if it causes injury to other 

appropriators.337 The conditions placed on water transfers, such as the extent to which the right 

persists,338 seek to ensure that this ‘no injury’ rule is adhered to.339 Types of injury that might 

result from uncontrolled water transfers include ‘reduced return flows, transfers of seasonal 

water rights, stream conveyance losses, changes in the point of diversion, and temporary storage 

problems’.340  

 

                                                 
334 Middleton and Smith, above n 321, 33. See also Marianne Goodland, Water issues flow in this year’s 
legislative stream (29 April 2013) The Colorado Statesman 
<http://www.coloradostatesman.com/content/994128-water-issues-flow-year%3Fs-legislative-stream>.     
335 See above Section 3.2.4. 
336 Ibid. Farmers Highline Canal & Reservoir Co. v City of Golden, 272 P 2d 629 (Colo, 1954). 
337 Strickler v Colorado Springs, 26 P 313, 316 (Colo, 1891) quoting Kidd v Laird 15 Cal. 161, 181 
(1860) (‘that, in the absence of injurious consequences to others, any change which the party chooses to 
make is legal proper’). 
338 See above Section 3.2.4. 
339 Lawrence J MacDonnell, ‘Transferring Water Uses in the West’ (1990) 43 Oklahoma Law Review 
119, 127.  
340 Corbridge, above n 134, 512, citing George A Gould, ‘Water Rights Transfers and Third-Party 
Effects’ (1988) 23 Land & Water Law Review 5, 13–18. 
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The extent of restrictions placed on transfers constrains WUE at the most fundamental level. 

Although changes in place of use can undoubtedly increase WUE, 341  ‘rotational crop 

management contracts’ must be adjudicated through court proceedings before they can take 

effect.342 These procedural restrictions prevent easy implementation of management contracts 

and can foreseeably increase the duty of water by deterring actions that would otherwise benefit 

the productive quality of the land. This is particularly problematic given that agricultural uses of 

water often reflect inefficient uses and are generally of ‘low-value’ when compared to other, 

such as municipal, uses.343 

 

This example is illustrative of a further measure in transfers that constrains WUE: the role of 

courts. Transfer adjudications incur considerable transaction costs,344 which are an unavoidable 

reality if pursuing a transfer application.345 Appropriators can be deterred from engaging in 

transfers because of the high cost of the ‘proof requirements’ that demonstrate no injury.346 

Placing the burden of proving no injury on the party applying for the transfer exacerbates this 

general hesitancy.347 Consequently, waiting for a case to be brought to court is an ‘inefficient 

way of encouraging’ WUE measures.348 It requires that the elimination of wasteful practices be 

left to the natural evolution of court adjudications, which may never occur for multiple reasons, 

primarily including cost and, naturally, time.349 Leaving the incorporation of WUE measures to 

chance is particularly undesirable given that inherently connected measures aimed at ensuring 

the SD of groundwater resources would thus also be left to chance. Relying on ad hoc court 

rulings to further develop WUE is arguably unlikely to yield a sustainable outcome.  

 

Return flow 

  

Rules surrounding return flow severely impact the capacity of appropriators to embark on WUE 

improvements. 350  This is primarily because reducing return flows through efficiency 

improvements will generally cause injury to another appropriator, and so the courts will deny 

the transfer. Return flow can be distinguished from irrigation waste water, which reflects the 

                                                 
341 Strickler recognised the benefit of crop rotation, through transfers in place of use, to WUE: Strickler v 
Colorado Springs, 26 P 313, 316 (Colo, 1891). In 1902, the state engineer John E Field also recognised 
this point: see generally, Schorr, above n 48, 128, 136.  
342 Colo Rev Stat § 37-92-305(3)(a) (West, WestlawNext, effective through 7 August 2013).  
343 Squillace, above n 215, 63. 
344 Ibid 60. 
345 MacDonnell, ‘Public Water – Private Water’, above n 214, 20. 
346 Pring and Tomb, above n 14, 25-28, 25-29.  
347 Santa Fe Trail Ranches Property Owners Ass’n v Simpson, 990 P 2d 46, 58 (Colo, 1999). 
348 Neuman, above n 236, 946. 
349 Squillace, above n 215, 61. 
350 See, eg, Gheleta, above n 236, 659. 
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concept of waste previously discussed.351 Both represent a different category of water, and so 

attract different legal standards.352 Return flow is water that seeps back into the stream or 

groundwater system after being applied to irrigation uses; it has been used and is made available 

for downstream appropriators.353 Conversely, irrigation waste water has not been absorbed into 

the ground during the irrigation process, and instead collects in a ‘waste ditch’, after which it 

returns to the stream: ‘the law is that one who appropriates the waste water from the stream 

cannot assert a right to have the irrigator continue to discharge the waste water into the 

stream’.354 Hence, irrigation waste water does not become part of the ‘natural stream’, and so 

remains outside of the scope of prior appropriation.355   

 

Junior appropriators have a legal right to the maintenance of historical stream conditions.356 

This is in part because they are often reliant on the availability of return flow to satisfy their 

own water rights due to the ‘interdependent nature’ of prior appropriation rights.357 Return flow 

is protected by rules regarding changes to point of diversion and place of use, although in 1976 

the Colorado Supreme Court recognised that these rules did not govern ‘change of point of 

return of waste water or effluent’.358 Hence, juniors have a right to the ‘settled expectation’ that 

arises from pre-existing stream conditions, but only where the water is properly categorised as 

return flow, as distinct from irrigation waste water in accordance with the above distinction.359 

 

Understanding the practical applicability of the return flow principle is central to understanding 

the barriers it creates for WUE.360 Appropriators who improve their WUE must prove that those 

measures will not cause injury to junior appropriators through reduced return flow.361 Injury can 

occur in three feasible situations: where water is diverted out of a basin and the benefit of the 

return flow is lost to junior appropriators; where there is an increase in the actual consumptive 

                                                 
351 See above Sections 3.2.1, 3.3.1. 
352 City of Boulder v Bender & Left Hand Ditch Co., 557 P 2d 1182 (Colo, 1976). 
353 Farmers Highline Canal & Reservoir Co. v City of Golden, 272 P 2d 629 (Colo, 1954). See also 
Behnampour, above n 105, 211. 
354 City of Boulder v Bender & Left Hand Ditch Co., 557 P 2d 1185 [2]–[3] (Colo, 1976). 
355 Tarlock, Casebook, above n 129, 256. Note that municipal effluent is treated differently at law: 
Pulaski Irr. Ditch Co v City of Trinidad, 203 P 681, 682 [1] (Colo, 1922) (a city cannot resell purified 
water because that water forms part of the natural stream once the city’s use is completed: ‘when the use 
has been completed the right of the user terminates’).  
356 Cf Metropolitan Denver Sewage Disposal Dist. No. 1 v Farmers Reservoir & Irrigation Co., 499 P 2d 
1190 (Colo, 1972) (describing irrigation waste water); City of Boulder v Boulder & Left Hand Ditch Co. 
557 P 2d 1182, 1185–1186 [4]–[6] (Colo, 1976) (differentiating between irrigation waste water and return 
flow). 
357 Squillace, above n 215, 59. 
358 City of Boulder v Boulder & Left Hand Ditch Co. 557 P 2d 1182, 1185–1186 [4]–[6] (Colo, 1976).   
359 Farmers Highline Canal & Reservoir Co. v City of Golden, 272 P 2d 629 (Colo, 1954); Stephen F 
Williams, ‘Optimizing Water Use: The Return Flow Issue’ (1973) 44 University of Colorado Law Review 
301, 307. 
360 Gheleta, above n 236, 659. 
361 Behnampour, above n 105, 211. 

https://a.next.westlaw.com/Link/Document/FullText?findType=Y&serNum=1954114038&pubNum=661&originationContext=document&transitionType=DocumentItem&contextData=(sc.History*oc.Search)
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use of water and a consequential reduction in return flow; and where changes are made to the 

‘points of diversion and return’.362   

 

Injury caused by a reduction in return flow is the ‘most common’ harm suffered by junior 

appropriators.363 Arguably, this is the single biggest rival to measures facilitating WUE. Writing 

in 1988, Michael Gheleta observed that ‘[t]he concept of return flow is basic to an 

understanding of legal issues pertaining to irrigation efficiency’.364 Any improvements in WUE 

cannot impact return flow because, to do so, would cause injury and fail in adjudication. 

Essentially, even transfers that would increase WUE are restrained by the no injury rule that 

protects return flow.  

 

Hence, the ‘free market’ of water transfers in Colorado does not operate in the way that Adam 

Smith famously envisaged but is, instead, substantially hindered by regulatory requirements.365 

This undoubtedly adds weight to the proposition that legal measures constrain rather than 

facilitate WUE. Nevertheless, and although largely unexplored, there is room for the courts to 

assume an important role in the facilitation of WUE for the purposes of SD. This is through the 

possibility that the courts adjudicate efficiency measures in order to substitute return flow with a 

reduced diversion, thus furthering their established role in re-evaluating the duty of water when 

determining transfers.  

 

Specifically, the portion of water reduced through the historical beneficial use rule could 

substitute the amount that would otherwise be lost through a reduction in return flow (that is, 

the difference between diversion and consumption). This would circumvent the no injury rule, 

as the appropriator who would otherwise suffer injury is protected through receipt of the 

substituted water. The result could be an incentive to improve WUE without risking court 

penalisation. Moreover, it would integrate WUE and SD by reducing the amount of water used 

by one appropriator and relied on by another, thus realigning consumptive use with actual need.  

 

Past studies have suggested that improved WUE could free up substantial volumes of water 

because of water that is lost via different processes during its irrigation application.366 Any such 

rule would represent a radical diversion from the traditional application of the prior 

                                                 
362 Williams, above n 359, 302. Williams cites the following cases, respectively, as authority for the three 
examples given: Vogel v Minnesota Canal & Res. Co., 107 P 1108 (Colo, 1910); Green v Chafee Ditch 
Co., 371 P 2d 775 (Colo, 1962); Vogel v Minnesota Canal & Res. Co., 107 P 1108 (Colo, 1910). 
363 Behnampour, above n 105, 221. 
364 Gheleta, above n 236, 659. 
365 See generally, Klein, above n 7, 564; Lawrence J MacDonnell et al, The Water Transfer Process as a 
Management Option for Meeting the Changing Water Demand (1990) vol 1, 68, quoted in Tarlock, 
Casebook, above n 129, 236; Adam Smith, An Inquiry into the Nature and Causes of the Wealth of 
Nations (Methuen & Co, 6th ed, 1961). 
366 Gheleta, above n 236, 660. 
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appropriation doctrine, and demonstrate a significant game changer in the further incorporation 

of principles of SD in Colorado water law. However, SB 13-019 already highlights that 

continued drought has compelled the courts to reassess age-old rules regarding water rights. 

This being said, SB 13-019 maintained the ‘historical return flow obligations’ on conserved 

water to ensure that a junior remains protected.367   

  

3.4 Conclusion 

 

The rich legal history of Colorado water law evidences both facilitation and constraint on WUE 

regulation. The duty of water requirement (as a facilitating measure) and beneficial use 

principle (as a constraining measure) provide a pertinent demonstration of the resulting conflict. 

The first determines the amount of water required to achieve optimum crop yield; 

simultaneously, the second fails to define waste, granting ‘beneficial use’ a wide and largely 

unconstrained scope in its application. The inherent conflict is that, without defining waste, the 

duty of water is limited in its capacity to facilitate WUE based on a determination of the amount 

of water necessary for use. This is because there is no clear indication of how much water can 

be wastefully applied in order to be properly termed ‘waste’. The conflict is illustrative of the 

broader difficulties that Colorado water law faces, which Sections 3.2 and 3.3 above have 

discussed. In particular, this chapter has discussed the facilitating influence on WUE regulation 

of the:  

 

 duty of water requirement; 

 reasonable means of diversion rule; 

 principle of maximum utilisation; and   

 system of transfers of water rights. 

 

Equally, it has analysed the measures that constrain WUE regulation, focussing specifically on 

the: 

 

 beneficial use without waste principle;  

 ‘economic reach’ rule; 

 rules against retaining rights to salvaged waters; and  

 system of transfers of water rights.  

 

                                                 
367 Colo Rev Stat § 37-92-305(3.3)(a)(I) (West, WestlawNext, effective through 7 August 2013).  
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Several themes emerge from the technical points analysed in this chapter. As a general rule, 

Colorado water law requires that both parties have efficient means of diversion, although 

seniors are only responsible for the costs of WUE improvements if it is within their economic 

reach. Furthermore, the legal framework seeks to vigorously protect senior appropriators in 

order to reward their priority in the system. Juniors are similarly protected, however, through 

principles that prevent transfers in cases where it will cause them injury. The final theme is the 

relevance of sustainability in Colorado water law. The courts arguably began to integrate WUE 

with principles of SD as early as the 1968 Fellhauer ruling that a ‘right to water does not give 

the right to waste it’.368 Many decades later, SD has now developed into a recognised legal 

goal.369 Despite these gains, however, the full integration of sustainability into Colorado water 

law remains challenged by a failure to cap net consumptive use allocations, and to require 

sufficient reserved environmental water.   

 

The key themes examined in this chapter hence revolve around the paradox of WUE for SD, 

and how this plays out in the Colorado water law landscape. This paradox theorises that WUE 

measures might increase consumptive use beyond a sustainable limit if a cap is not placed on 

overall allocations. This cap would represent the upper most sustainability limit that 

consumptive use can meet, and any further consumptive use would be considered unsustainable. 

A concurrent problem is how consumptive use appropriations could be brought within the cap. 

Although this could potentially occur through reserving a portion of water saved through 

efficiency measures, this issue has not been examined here.370  

 

Without an underlying notion of SD, there is a greater chance that any water deducted from a 

water right during the transfer process will become available for redistribution for consumptive 

use purposes. This is how the system currently operates. The 2013 ‘conserved water statute’ 

therefore reflects a positive step forward in the capacity of Colorado water law to regulate WUE 

for SD by encouraging frugal water use without fear of loss of a water right. Significantly, 

however, it stops short of reserving water for environmental purposes beyond transfers to the 

Colorado Water Conservation Board. The development and use of this statute may, 

nevertheless, prove determinative in how Colorado water law adapts to the impacts of climate 

change with the use of WUE measures.  

 

  

   

 

                                                 
368 Fellhauer v People, 447 P 2d 986, 994 (Colo, 1968). 
369 Hobbs, ‘Reviving Prior Appropriation’, above n 131, 104. 
370 Cf below Chapter 4 Section 4.2.4. 



 

 

Chapter 4 

Case study: The Namoi Catchment, NSW 
 

 

 
 

Figure 2: Map of the Upper and Lower Namoi Groundwater Sources Water Sharing Plan 20031 

 

 

Introduction 

 

The Namoi Catchment in New South Wales (NSW) is divided into two broad management 

zones: the Upper Namoi (which is further sub-divided into 13 smaller management zones) and 

the Lower Namoi.2 The whole Catchment, but particularly the Lower Namoi, was relatively 

                                                 
1 Australian Government, National Water Commission, Upper and Lower Namoi Groundwater Sources 
Water Sharing Plan 2003 (23 January 2012) 
<http://archive.nwc.gov.au/library/topic/planning/report-card/nsw/planning-areas/upper-and-lower-
namoi-groundwater-sources>.  
2 Namoi Catchment Management Authority, New South Wales Government, Groundwater 
<http://www.namoi.cma.nsw.gov.au/65.html?4>.  

http://archive.nwc.gov.au/library/topic/planning/report-card/nsw/planning-areas/upper-and-lower-namoi-groundwater-sources
http://archive.nwc.gov.au/library/topic/planning/report-card/nsw/planning-areas/upper-and-lower-namoi-groundwater-sources
http://www.namoi.cma.nsw.gov.au/65.html?4
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undeveloped prior to the 1960s.3 Groundwater abstraction commenced in the 1960s following a 

combination of drought events and the development of the cotton industry. 4  The use of 

groundwater to irrigate cotton crops has expanded since the introduction of ‘high yielding 

bores’ in the mid 1960s. 5  By the 1980/81 season, over half of the irrigated land in the 

Catchment was irrigated from groundwater.6 The Catchment became a well-recognised centre 

for cotton, cereal, and agriculture,7 and land use practices subsequently changed in order to 

sustain the irrigation enterprises. 

 

The introduction of the Water Management Act 2000 (NSW) (WMA 2000) heralded a new era 

of water management in NSW. The Act was introduced to implement national water policy 

agreed on in 1994.8 It was later amended to make NSW compliant with the National Water 

Initiative (NWI),9 a fundamental principle of which was the need for statutory planning in 

respect of water resources.10 The WMA 2000 prescribes the core elements of the NSW water 

allocation framework, and enables the creation of statutory water-sharing plans.11 The Water 

Sharing Plan for the Upper and Lower Namoi Groundwater Sources 2003 (Namoi Plan) is one 

such plan, which details how the Namoi groundwater resources are shared amongst 

consumptive and non-consumptive uses.  

 

In total, the Namoi Catchment is regulated under a three-tiered framework: the WMA 2000, the 

Namoi Plan, and the Murray-Darling Basin Plan (which becomes operational in the Catchment 

in 2019). The NWI has directly influenced the existence and operation of each. Importantly, 

                                                 
3 CSIRO, Water Availability in the Namoi: a report to the Australian Government from the CSIRO 
Murray–Darling Basin Sustainable Yields Project (2007) 106. 
4 See especially, N P Merrick, J B Ross, and R M Williams, ‘Groundwater in the Lower Namoi Valley, 
New South Wales’ (Paper presented at Australian Water Resources Council Conference on Groundwater 
Systems under Stress, Brisbane, 11–16 May 1986) 464. 
5 A Carter, J Crean, and R T Young, ‘Assessing the On-Farm Impacts of Groundwater Reallocation 
Policies in the Namoi Valley’ (Paper presented at the 44th Annual Conference of the Australian 
Agricultural and Resource Economics Society Sydney, Australia, 22–25 January 2000) 2 
<http://ageconsearch.umn.edu/bitstream/123617/2/Carter.pdf>.  
6 Peter Sinclair and Catherine Barrett, Department of Water and Energy (NSW) Upper Namoi Valley 
Groundwater Status Report 2004: Status Report for the Alluvial Groundwater Resources of the Upper 
Namoi Valley Groundwater Management Area 004’ Department of Infrastructure, Planning and Natural 
Resources (2006) 8. 
7 Hugh Turral and Imogen Fullagar, ‘Institutional Directions in Groundwater Management in Australia’ 
in Mark Giordano and Karen G Villholth (eds), The Agricultural Groundwater Revolution: Opportunities 
and Threats to Development (CABI, International Water Management Institute, 2007) 320, 348.  
8 Alex Gardner, Richard Bartlett, and Janice Gray, Water Resources Law (LexisNexis Butterworths, 
2009) 39 [3.6]. 
9 Michael McKenzie, ‘Water Rights in NSW: Properly Property?’ (2009) 31 Sydney Law Review 443, 
448. 
10 Council of Australian Governments, Intergovernmental Agreement on a National Water Initiative 
(2004) 3 [23(ii)] (NWI). The Agreement is available on the National Water Commission website 
<http://www.nwc.gov.au/>. 
11 Water Management Act 2000 (NSW) ch 2 pt 3, ss 41, 50. 

http://ageconsearch.umn.edu/bitstream/123617/2/Carter.pdf
http://www.nwc.gov.au/
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these regulatory instruments all pursue the express purpose of managing groundwater resources 

both for their efficient use and their long-term sustainability.12  

 

Chapter 4 examines the regulatory provisions that facilitate and constrain water use efficiency 

(WUE) in NSW, with a specific focus on the Namoi Catchment. It also highlights the elements 

that assist or impede the sustainable development (SD) of the Catchment’s groundwater 

resources, and their relationship to efficiency measures. The discussion follows the analytical 

framework established in Chapter 2 and applied in Chapter 3: first, the allocation framework for 

water rights in NSW is outlined, after which the regulatory measures facilitating and 

constraining WUE will be analysed.   

 

4.1 Water allocation framework  

 

Water rights in the Namoi Catchment are conferred under the WMA 2000.13 The Act itself 

contains few distinctions between ground and surface water, but is complemented by a system 

of water sharing plans that NSW has implemented for specific water resources. This 

materialises in the groundwater resources of the Namoi Catchment through the Namoi Plan.14  

 

Water sharing plans do not have the same legal status as legislation because they are made by 

the Minister rather than through a parliamentary process.15 This distinction has been extended to 

a contest between a water sharing plan and the WMA regulations, where the later prevailed.16 

Nevertheless, the plans do create ‘specifically defined’ duties for both water managers and 

users, and the Minister must act to ensure that the provisions of the plan are observed.17 

 

4.1.1 Definitions 

 

Several key terms require definitions for the purposes of this chapter. 

                                                 
12 See below Sections 4.1.2, 4.2.4. 
13 The Water Act 1912 (NSW) continues to govern a few remnant water resources management areas in 
NSW that have not yet transitioned to the Water Management Act 2000 (NSW). See Office of Water, 
New South Wales Government, Law and Policy < http://www.water.nsw.gov.au/Water-
management/Law-and-Policy/default.aspx#act1912>; Office of Water, New South Wales Government, 
Licensing under the Water Act 1912 < http://www.water.nsw.gov.au/Water-licensing/About-
licences/Water-Act-1912/Water-Act-1912>.    
14 Water sharing plans are promulgated by being published in the Gazette. See Gardner, Bartlett, and 
Gray, above n 8, 417 [17.4].  
15 Ibid.  
16 Green & Anor v Minister for Climate Change, Environment and Water [2008] NSWLEC 48. 
17 Water Management Act 2000 (NSW) s 48. 

http://www.water.nsw.gov.au/Water-management/Law-and-Policy/default.aspx#act1912
http://www.water.nsw.gov.au/Water-management/Law-and-Policy/default.aspx#act1912
http://www.water.nsw.gov.au/Water-licensing/About-licences/Water-Act-1912/Water-Act-1912
http://www.water.nsw.gov.au/Water-licensing/About-licences/Water-Act-1912/Water-Act-1912
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Consumptive pool and bulk access regime 

 

A consumptive pool describes water available for consumptive use in a given system under a 

relevant water plan. ‘Consumptive use’ is water used for private benefit consumptive purposes, 

as opposed to non-consumptive uses (such as water for environmental flows).18  

 

Consumptive pool management manifests in NSW as the bulk access regime, which sees water 

rights allocated under a 10-year statutory water sharing plan. 19  The regime is based on 

anticipated average annual volumes of water for consumptive use, and seasonal determinations 

of available water. These plan volumes are then reflected in the perpetual individual access 

licences that confer both a nominal share volume and the right to an annual allocation of a 

proportional amount of the seasonal water availability, which is credited to the licensee’s water 

account. The regime also expresses metering and monitoring requirements, and reviews and 

adjusts water sharing plans according to changed environmental conditions. 20  The NWI 

consumptive pool and the NSW bulk access regimes both require that non-consumptive 

environmental water requirements are determined before consumptive use allocations are 

conferred.21  

 

Available water determination, allocations and entitlements  

 

The seasonal determination of available water is fundamental to the existence of the bulk access 

regime. An available water determination is a Ministerial Order that specifies water availability 

for each management area or water source.22 Seasonal water allocations for individual licensees 

represent their share of the available water determination, and are designed to prevent extraction 

exceeding the sustainability limit.23 An allocation is the actual share of water available to a 

licensee on a seasonal basis, whereas an entitlement is the perpetual nominal share conferred to 

a licensee.24 This means that the allocation, not the entitlement, changes year to year based on 

water availability, but the entitlement limit remains constant throughout the life of the plan. 

 

Aquifer access licence  

 

Water access licences (WAL) confer on a holder a seasonal water allocation and a share in the 
                                                 
18 Council of Australian Governments, NWI, above n 10, 29; see below Sections 4.1.6, 4.2.1. 
19 Water Management Act 2000 (NSW) s 20(1)(2). 
20 See generally, Gardner, Bartlett, and Gray, above n 8, ch 16, 477 [21.16]–[21.17]. 
21 See below Section 4.1.8. 
22 Water Management Act 2000 (NSW) Dictionary.   
23 See below Section 4.1.6. 
24 See generally, Gardner, Bartlett, and Gray, above n 8, 219 [12.6]–[12.7]. 
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available water.25 WALs for groundwater are termed ‘aquifer access licences’. Seasonal water 

allocations are determined at the start of a water year, which is a 12-month period that aligns 

with the financial year.26 

 

Ecologically sustainable development (ESD) 

 

The WMA 2000 takes its definition of ESD from the Protection of the Environment 

Administration Act 1991 (NSW).27 There, ESD is defined by reference to the triple bottom line 

of economic, environmental, and social outcomes. It is achieved through application of: 

 

 the precautionary principle;  

 inter-generational equity;  

 conservation of biological diversity and ecological integrity; and 

 improved economic considerations in realising sustainable outcomes.28  

 

4.1.2 Objects   

 

The objects of the WMA 2000 explicitly highlight SD and WUE as guiding principles for water 

management in NSW.  

 

Sustainable development 

 

The WMA 2000 specifically applies the principles of ESD by requiring sustainable and 

integrated management of water resources.29 The further purpose is to protect resources for 

current and future water generations, 30  which explicitly invokes ideals of inter and intra 

generational equity that are core to the definition of SD.31 The precautionary principle is also 

included as an object of the WMA 2000 by virtue of the definition of ESD.32 

 

The application of sustainability principles as objects of the WMA 2000 has a procedural 

consequence. They should be considered at all levels of executive planning and decision-

                                                 
25 Water Management Act 2000 (NSW) s 56; see below Section 4.1.6. 
26 Water Management Act 2000 (NSW) Dictionary. 
27 Ibid s 3(a), Dictionary.   
28 Protection of the Environment Administration Act 1991 (NSW) s 6(2)(a)–(d).  
29 Water Management Act 2000 (NSW) s 3(a), Dictionary; see above Section 4.1.1.  
30 Water Management Act 2000 (NSW) s 3.  
31 See above Chapter 2 Section 2.1.2.  
32 Water Management Act 2000 (NSW) Dictionary; see above Section 4.1.1.   
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making (enforceable by judicial review) where materially relevant.33 However, a decision will 

not fail on a challenge merely because these principles were not considered in situations where 

they are not materially relevant.34 

 

The Namoi Plan has several objectives that also have, at their core, principles of SD. These 

include the:  

 

 protection, maintenance, and enhancement of groundwater-dependent ecosystems;35 

 protection of the structural integrity of aquifers in order to ensure their continued 

productive capacity;36 and  

 management of extraction limits so that the water table does not experience any long-

term declines.37 Alongside these more environmental provisions is the recognition that 

sustaining the economic viability of the Namoi Catchment is necessary to achieving 

SD.38 

 

Water use efficiency  

 

WUE is advanced by the WMA 2000, which seeks to ‘provide for the orderly, efficient and 

equitable sharing of water sources’.39 This could also refer to allocative efficiency, where water 

moves to its highest use value with lowest transaction costs. Both water use and allocative 

efficiency materialise through the bulk access regime, which requires the sharing of water 

amongst all licensed users pursuant to seasonal water availability and allocation.40 The Act also 

explicitly links WUE to SD.41 It recognises that sustainable and efficient use of water can 

benefit the environment, urban communities, agriculture, recreation, and indigenous cultural 

heritage.42 The integration between WUE and SD has, as its purpose, recognition of the social 

and economic benefits derived from water use that is sustainable and efficient. The effect is 

two-pronged: first, WUE is incorporated as a standalone guiding object of the WMA 2000; and, 

second, it is then integrated with SD through explicit recognition of the importance of 

improving efficiency to ensure a sustainable outcome.  

                                                 
33 Minister for Planning v Walker [2008] NSWCA 224 [42]–[44], [53]–[54]. 
34 Ibid [53]–[55].  
35 Water Sharing Plan for the Upper and Lower Namoi Groundwater Sources 2003 (NSW) (‘Namoi 
Plan’) cl 11(a).  
36 Ibid 11(b).  
37 Ibid cl 11(c).  
38 Ibid cl 11(e).  
39 Water Management Act 2000 (NSW) s 3(e).  
40 Ibid s 7(4)(b); see below Section 4.1.6. 
41 Water Management Act 2000 (NSW) s 3(c). 
42 Ibid.  
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Hence, the Act encourages WUE that has SD as the end goal. This itself does not recognise the 

paradox of WUE, which occurs in situations of overallocated groundwater resources where a 

limit is not placed on maximum consumptive use allocations, and the water saved through 

efficiency measures is reallocated to further consumptive use. However, the Act does aim to 

integrate the two concepts so that WUE is not pursued without recognition of the umbrella role 

that SD plays in water resources management. This integration becomes central to the ways in 

which the Namoi Catchment’s water law framework undertakes WUE regulation.43  

 

The Namoi Plan also recognises that WUE should be encouraged.44 It envisages this occurring 

through flexibility in account management. In practice, this materialises through carryover 

provisions, which permit unused water allocations to be saved and consumptively used at a later 

date.45 It also explicitly connects efficient use to climate variations, which adds weight to the 

argument that accounting for climate variations in water planning benefits WUE.46   

 

4.1.3 Vesting provisions  

 

The introduction of the WMA 2000 abolished previous common law access rights to all water 

in NSW.47 The seminal High Court case of ICM Agriculture Pty Ltd v Commonwealth (ICM) 

unequivocally confirmed this point of law.48 Pursuant to s 392 of the Act, the rights to the 

control, use, and flow of all water vest in the State.49 This provision applies to groundwater,50 

and ‘all water occurring naturally on or below the surface of the ground’.51    

 

 

 

 

                                                 
43 See below Section 4.2. 
44 Namoi Plan cl 11(g).  
45 See below Section 4.2.3. 
46 Ibid Section 4.1.9. 
47 Water Management Act 2000 (NSW) s 393.      
48 (‘ICM Agriculture’) (2009) 240 CLR 140, 177 [71]–[73] (French CJ, Gummow and Crennan JJ), 191–
192 [116] (Hayne, Kiefel and Bell JJ), 217–218 [194]–[196] (Heydon J); see below Chapter 7 Section 
7.1.1. 
49 See also O’Keefe v Water Administration Ministerial Corporation [2010] NSWLEC 9 [6]; Gardner, 
Bartlett, and Gray, above n 8, 197 [9.27], 204 [10.6] (contending that common law rights as regards water 
quality may not have been abolished by the Water Management Act 2000 (NSW) s 393). It is also 
important to note that neither ICM nor O’Keefe addressed issues of water quality.  
50 Water Management Act 2000 (NSW) s 392(1)(a).  
51 Ibid s 392(1)(c).  
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4.1.4 Stock and domestic rights 

 

An access licence is not required to take water for stock and domestic purposes in NSW.52 This 

right applies to land owners or occupiers.53 It permits the use of water from sources including an 

aquifer underlying the land.54 Domestic consumption is limited to the amount required ‘for 

normal household purposes in domestic premises situated on the land’.55 ‘Stock watering’ is 

limited to watering stock animals that are raised on the land, but excludes intensive commercial 

practices. 56  The Namoi Plan estimates the stock and domestic water requirements for the 

Catchment, although these may change over the life of the plan.57  

  

4.1.5 Licensing requirements  

 

Consistent with the NWI requirements, a driving force behind the enactment of the WMA 2000 

was the need to unbundle traditional water licence entitlements in order to facilitate trade.58 

Water licences in NSW and across Australia have traditionally been ‘bundled’ with land title, 

meaning that land ownership or occupation was a pre-requisite to holding a water licence to take 

and use the water. The unbundling process first separated the water access right from land title 

and then separated four elements of the traditional licences into four new instruments: the 

access rights as perpetual share entitlements and seasonal allocations to the share entitlement, 

works approval (for extracting the water), and water use approvals for the application of water 

to land.59 Unbundling each element of the traditional entitlements ensures that the access rights 

(perpetual shares and seasonal allocations) can be traded separately from the works and use 

approvals that still pertain to particular land locations. While it is possible to develop tradable 

rights in the delivery capacity of water works, the water use approval cannot be transferred 

separately from the land to which it applies.60  

 

Separating the access entitlement (required in order to access water) from landholder eligibility 

was a necessary first step in the unbundling process. This had the effect of extending the ability 

                                                 
52 Ibid s 52(1)(c). 
53 Ibid s 52(1). 
54 Ibid s 52(1)(a).  
55 Ibid s 52(3). See also Office of Water, New South Wales Government, Domestic and stock rights 
<http://www.water.nsw.gov.au/Water-licensing/Basic-water-rights/Domestic-and-stock/Domestic-and-
stock/default.aspx>.  
56 Water Management Act 2000 (NSW) s 52(3).  
57 Namoi Plan cl 22(1).  
58 New South Wales, Parliamentary Debates, Legislative Assembly, 22 June 2000, 7498 (Richard 
Amery, Minister for Agriculture, and Minister for Land and Water Conservation). See also Gardner, 
Bartlett, and Gray, above n 8, 220 [12.9]; see below Section 4.1.7. 
59 Gardner, Bartlett, and Gray, above n 8, 220 [12.9].   
60 Ibid 427 [18.6].  

http://www.water.nsw.gov.au/Water-licensing/Basic-water-rights/Domestic-and-stock/Domestic-and-stock/default.aspx
http://www.water.nsw.gov.au/Water-licensing/Basic-water-rights/Domestic-and-stock/Domestic-and-stock/default.aspx
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to access water to licensees living off the property to which the water previously attached. The 

process also facilitated the separation of the overall share entitlement (which remains static 

throughout the life of a water sharing plan) from the water allocation (the seasonal right based 

on available water determination).61   

 

Two separate approvals – use and works approvals – are required as a result of the unbundling 

process. A use approval is required in order to use water for a particular purpose at a particular 

location.62 A works approval is required in order to construct and use a specified water supply, 

drainage or flood works at a specified location.63 It is an offence to use water from a relevant 

water source without a water use approval,64 or to construct or use a water supply, drainage, or 

flood work without approval.65 

 

Aquifer access licences are divided into two elements: the ‘share’ and ‘extraction’ components. 

The share component is defined as ‘the volume share of water made available in a water 

source’, and is subject to seasonal variation.66 It is the volume of available water allocated to a 

licensee.67 The extraction component details the particulars of extracting water, specifying the 

location, times, and rate at which extraction can occur.68  

 

Access licences can be surrendered or cancelled, with intention distinguishing the two options. 

A licence is surrendered where the holder expressly notifies the Minister of this intention,69 or – 

in circumstances involving a third party – where evidence of the desire to surrender a licence is 

provided.70 Conversely, the Minister has discretion to suspend or cancel an access licence on 

several grounds; examples include where licence conditions have been breached, or where the 

holder has been convicted of an offence against the Act or regulations.71 The Minister or the 

access licence holder must give notice to the other party of their intention to surrender, suspend, 

                                                 
61 See below Section 4.1.6. 
62 Water Management Act 2000 (NSW) s 89. 
63 Ibid ss 90(1)–(4). 
64 Ibid s 91A. 
65 Ibid ss 91B–D. 
66 State Water, New South Wales, Glossary of water terms 
<http://www.statewater.com.au/Customer%20service/iWAS/Glossary%20of%20Water%20terms>.  
67 See especially the Namoi Plan cl 25C; Office of Water, Government of New South Wales, ‘The 
Implementation Program for the major inland alluvial groundwater Water Sharing Plans’ in New South 
Wales, Government Gazette of the State of New South Wales, No 27–30, 5 February 2010, 510. The 
Implementation plan provides more specific detail on the volume of water available for the bulk access 
regime.   
68 Office of Water, New South Wales Government,  
Water access licences <http://www.water.nsw.gov.au/Water-licensing/About-licences/Water-access-
licences/New-access-licences/default.aspx>.  
69 Water Management Act 2000 (NSW) s 77(1). 
70 Ibid s 77(2).  
71 Ibid ss 78(1)(a)–(e).   

http://www.statewater.com.au/Customer%20service/iWAS/Glossary%20of%20Water%20terms
http://www.water.nsw.gov.au/Water-licensing/About-licences/Water-access-licences/New-access-licences/default.aspx
http://www.water.nsw.gov.au/Water-licensing/About-licences/Water-access-licences/New-access-licences/default.aspx
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or cancel a licence.72 

 

4.1.6 Allocation methods 

 

The history of the Namoi Catchment neatly captures the evolution of water allocations and 

licences in NSW. Water allocations prior to the WMA 2000 were granted in relation to the crop 

type and area of land that required water, meaning that the amount of water granted was the 

amount deemed necessary to make productive use of the specific tract of land. Volumetric 

allocations (which detail the amount of water specific to the allocation) were successfully 

trialled in the Namoi Catchment in the late 1960s, and introduced for surface water resources in 

1977.73   

 

In vast contrast to this initial system, the access licences introduced under the WMA 2000 

confer a maximum share in the available water resource.74 The new system centres on three 

propositions:  

 

1. water resources are managed under a common pool;  

2. the share and extraction components are separated; and  

3. a perpetual volumetric limitation is placed on the entitlement.  

 

The separation of the share and extraction components creates the dual system of perpetual 

access rights complemented by the seasonal water allocation. The share component guarantees a 

licensee perpetual access to a predetermined share of the available water,75 the specific volume 

of which varies on a seasonal basis according to available water determinations.76   

 

A seasonal water allocation represents an individual licensee’s share of the available water 

determination.77 Seasonal allocations in the Namoi Catchment are determined on the basis of the 

amount of water available for consumptive use allocation, minus the requirements for stock and 

domestic use, water utility access licences, and supplementary licences.78 The effect is that 

extractions cannot exceed the maximum (sustainable) limit that has been placed on the aquifer, 

                                                 
72 Ibid s 78A. 
73 Poh-Ling Tan, ‘An Historical Introduction to Water Reform in NSW – 1975 to 1994’ (2002) 19(6) 
Environmental and Planning Law Journal 445, 448.  
74 See above Section 4.1.5. 
75 Water Management Act 2000 (NSW) s 69. 
76 McKenzie, above n 9, 454.   
77 See above Section 4.1.1. 
78 Namoi Plan cl 29(6). 
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which by extension also evidences the first appearances of a management system designed to 

avoid the paradox of WUE.   

 

Allocation planning 

 

The WMA 2000 authorised the creation of water sharing plans (WSP), which details rules 

relating to water sharing, use, and reduction in overallocation. The Namoi Plan is statutory and 

NWI-compliant, and became legally binding once approved by the Minister.79 The making of 

statutory WSPs demonstrates NSW’s commitment to reducing overallocation of the State’s 

water resources in line with newly assessed sustainability limits, because it creates a legally 

binding cap on net consumptive use allocations.  

 

The bulk access regime is progressed through the creation of WSPs, and both function to reduce 

overallocation. During the negotiation period of the Namoi Plan, a sustainability limit was 

identified for both the Catchment’s aquifers. The sustainability limit represents the maximum 

volume of water that could be extracted across the whole basin while maintaining a healthy 

water-dependent ecosystem. Access licences were reallocated to licensees in accordance with 

the new yield, and the result was a reduction in most entitlements based on a formula that 

accounted for historical rates of extraction by licensees. The whole process of reductions – 

including the formula used – was controversial.80 Under the new system, licensees are allocated 

seasonal shares only once the water requirements for environmental water and other non-

consumptive uses are determined.81  

 

4.1.7 Water entitlement transactions 

 

Facilitating trade had been a key purpose behind the unbundling of land and water entitlements, 

and was a major point driving the NWI.82 The development of tradable water access licences 

(WALs) was, therefore, a central element of the WMA 2000. Unbundling the elements of water 

entitlements facilitates trade by enabling the movement of the water access rights between 

                                                 
79 Water Management Act 2000 (NSW) ss 41, 50 (all WSPs to date have been made as Minister Plan’s 
under s 50); see below Section 4.2.1. 
80 See especially, Geoff Kuehne and Henning Bjornlund, ‘The influence of irrigators’ attitudes and 
objectives on their decision making’ (2008) 2 Hydrological Research Letters 27.   
81 Water Management Act 2000 (NSW) ss 5(3), 20(1)(a)(b). See also Department of Infrastructure, 
Planning and Natural Resources NSW, New South Wales Government, NSW Water Reforms: A secure 
and sustainable future  (2004) [8] 
<http://www.dipnr.nsw.gov.au/pdf/nsw_water_reforms_ministerial_statement.pdf> (NSW Water 
Reforms). See also below Section 4.2.2. 
82 Janice Gray, ‘Legal approaches to the ownership, management and regulation of water from riparian 
rights to commodification’ (2006) 1(2) Transforming Cultures eJournal 64, 87. 

http://www.dipnr.nsw.gov.au/pdf/nsw_water_reforms_ministerial_statement.pdf
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licensees free from cumbersome administration relating to the construction and use of water 

works and the application or use of the water on specified land, the conditions for which could 

be specific to the particular location of the land. A water user purchasing water access rights 

would still have to comply with the works and use approvals pertinent to the place of water 

extraction and application. However, the unbundling also permits a non-water user to purchase 

share entitlements and assign or lease the seasonal allocations to other persons who hold land 

where the water can be extracted and used. Freeing up barriers to trade is essential in areas 

experiencing near, full, or overallocation, as trade is the only way for water users to procure 

increased water entitlements under these circumstances.83  All WALs and transfers must be 

recorded on a water access licence register.84   

 

The WMA 2000 permits water trading of three licence elements: the whole WAL, the share or 

extraction component, or the water allocation.85 The capacity to trade the entire WAL exists by 

virtue of it being unbundled from land ownership, and is transferrable in whole or in part.86 

Trading the entire WAL necessarily includes trading the share and extraction components. 

Interstate trade is also generally permitted for hydrologically connected systems.87  

 

The purchaser must also hold a WAL in order to ‘house’ the relevant share and extraction 

component, which gives them a legal framework within which to exist. Within that WAL, a 

share component can be held without an extraction component.88 A separate application must be 

made in circumstances where a purchaser does not have the required WAL.89 The minimum 

time that an entitlement can be traded for is 6 months.90 Water allocations can also be traded 

temporarily, although this is referred to as a water allocation assignment.91  

 

WAL trades and assignments will require Ministerial consent if the category of licence or the 

transfer’s circumstances are prescribed by the regulations.92 Other general dealings – such as 

transferring share and extraction components – also require this consent, which requires 

consideration of prescribed matters such as the impact to water sources.93 

 

                                                 
83 See generally, Gardner, Bartlett, and Gray, above n 8, 561 [25.1]; Department of Water (WA) 
Operational policy 5.13: Water entitlement transactions for Western Australia (2010) 2.  
84 Water Management Act 2000 (NSW) ss 71, 71A.  
85 Ibid s 71M. 
86 Ibid ss 71M, 71Q.  
87 Ibid s 71U. 
88 Gardner, Bartlett, and Gray, above n 8, 572 [25.24]. 
89 Water Management Act 2000 (NSW) s 61. 
90 Ibid s 71N(2). 
91 Ibid s 71T; Gardner, Bartlett, and Gray, above n 8, 571 [25.21]. 
92 Water Management Act 2000 (NSW) ss 71M(4)(a)(b). 
93 Ibid ss 71Y(1), 71Z. 
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4.1.8 Environmental water allocations 

 

The WMA 2000 provides for two categories of environmental allocation: planned and adaptive 

water.94 Planned environmental water must be allocated to the environment for the sole purpose 

of environmental needs, and is allocated by plan reservation. Adaptive environmental water can 

be allocated to purposes beyond environmental needs and is attached as a condition to the water 

access licence.95 Hence, adaptive environmental water can also be traded because it is held 

under an access licence.  

 

In principle, planned environmental water needs should be considered first in water allocations. 

Water can only be allocated to consumptive users once the initial environmental requirements 

have been determined.96 Therefore, planned environmental water requirements exist outside the 

consumptive pool.  

 

The Namoi Plan specifies environmental water allocations for the Namoi Catchment’s 

groundwater resources. The amount reserved for the environment differs slightly between the 

upper and lower sources, and the equations for calculating environmental water are technical.97 

The Murray-Darling Basin Plan (MDBP) has also established environmental water rules that 

relate specifically to WUE of water resources within the system.98 This may include Namoi 

Catchment groundwater resources after the expiration of the Namoi Plan in 2017.99  

 

4.1.9 Water availability and climate variability 

 

Available water determinations are calculated on a seasonal basis, and represent the volume of 

water that users are allocated each water year.100 Determining water allocations on a seasonal 

basis pursuant to water availability is a key aspect of consumptive pool management.101 The 

process assists with ensuring the sustainability of a system by ensuring that rainfall, recharge, 

and extraction are all accounted for in the seasonal calculation.102   

 

                                                 
94 Ibid ss 8(1)(a)(b), 8A–8E. 
95  Department of Infrastructure, Planning and Natural Resources NSW, NSW Water Reforms, above n 81, 
8.  
96 Ibid. 
97 See Namoi Plan, cls 18, 27, 28. 
98 Water Act 2007 (Cth), Basin Plan (22 November 2012); see below Section 4.2.4. 
99 Namoi Plan cl 3; see below Section 4.2.4. 
100 See above Section 4.1.6. 
101 Gardner, Bartlett, and Gray, above n 8, 380–381 [16.74]–[16.75]. 
102 Cf below Chapter 5 Section 5.1.9. See also See below Section 4.2.1.  
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The Namoi Plan explicitly recognises climate variability, and that the recharge to the 

groundwater resources will vary accordingly.103 The result is an express commitment to SD in 

two ways. First, the resources must be managed with explicit reference to the limits of water 

availability on a long-term average basis. 104  Second, all aspects of groundwater – from 

groundwater-dependent ecosystems to water quality – are protected in the extraction process.105 

 

Section 4.1 has explained the framework for groundwater allocation in the Namoi Catchment, 

illustrating that WUE and SD are explicit objectives of the WMA 2000. It has further shown 

that the framework is developed in such a way that drives WUE by positioning the SD of the 

Catchment’s groundwater resources as the ultimate goal. The remaining two substantive 

sections in this chapter examine the role that WUE plays in achieving this goal.  

 

4.2 Regulatory measures facilitating WUE 

 

This section examines the regulatory measures that facilitate water use efficiency (WUE) in the 

Catchment. These measures are not necessarily unique to the area, and some exist in other 

groundwater basins in NSW. Nevertheless, the Namoi Catchment presents a good illustration of 

their practical operation. 

 

Section 4.2 analyses four measures: 

 

 the combined use of statutory water-sharing plans and the bulk access regime to reduce 

entitlement limits and necessitate WUE improvements;   

 transitional measures advancing sustainable groundwater entitlements in the Catchment;  

 trade and carryover provisions; and 

 the Murray-Darling Basin Plan (MDBP).  

 

The first two measures in particular trace the reform history of the Namoi Catchment. 106 

However, as they are both ongoing and interplay with the MDBP, they remain relevant to the 

current discussion. 

 

                                                 
103 Namoi Plan cl 15(1).  
104 Ibid cl 15(2)(a).  
105 Ibid cl 15(2)(b).  
106 Standing Committee on Regional Australia, House of Representatives, Of Drought and Flooding 
Rains: Inquiry into the impact of the Guide to the Murray-Darling Basin Plan (2011) 25–26 (Windsor 
Inquiry) (observing the sense of ‘reform fatigue’ in the Namoi Catchment as a result of over two decades 
of water reform in the area).  
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4.2.1 Statutory planning and the bulk access regime in the Catchment 

 

The Namoi Plan is the statutory plan regulating the Upper and Lower Namoi groundwater 

resources.107 Statutory plans aim to provide certainty and security to access entitlements,108 and 

stringent rules for water sharing in highly (or over) allocated basins.109 Their use has the effect 

of helping water managers avoid the paradox of WUE in several integrated ways. First, they 

introduce an entrenched sustainability limit, which key water law commentators have referred to 

as ‘the most important development in water resources planning’.110 The sustainability limit is 

the level of extraction that can be reasonably maintained while accounting for natural recharge 

and discharge, and normal extraction (human-induced).111 It is also known as a sustainable 

yield, the NSW State definition of which is that extraction must not ‘compromis[e] the integrity 

of the water source and the ecosystems and communities that depend on it’.112 A sustainability 

limit was determined in preparation for the Namoi Plan.113  

 

Second, the consumptive pool (that is, the amount of water available for consumptive use) is 

determined by reference to this yield. This means that net allocations are limited by the yield 

and cannot exceed it. In practical terms, the sustainability limit represents the maximum limit 

that net allocations can reach before the resulting use is unsustainable, and the bulk access 

regime is the system of water sharing that ensures net allocations do not exceed this amount.  

 

Third, all water licences are reviewed in light of the new sustainability limit and consumptive 

pool. The result is often a reduction in water entitlements in order to ensure that allocations do 

not exceed this limit.114 The sustainability limit in the Namoi Catchment required a reduction 

from 179 GL/year to 122 GL/year by the commencement of the plan.115 To achieve this target, 

Namoi groundwater entitlements were reduced by an average of 52 per cent.116 In order for 

irrigators to survive, this clearly necessitated improved WUE.117  

 
                                                 
107 Namoi Plan cls 2, 4. 
108 Council of Australian Governments, NWI, above n 10, 4 [25(i)]. 
109 Gardner, Bartlett, and Gray, above n 8, 305 [15.16].  
110 Ibid 284 [14.21]. 
111 See, eg, Mark Maimone, ‘Defining and Managing Sustainable Yield’ (2004) 42(6) Ground Water 809, 
809; Marios Sophocleous, ‘Discussion of John D Bredehoeft, “The Water Budget Myth Revisited: Why 
Hydrogeologists Model”’ (2004) 42(4) Ground Water 618, 618; Marios Sophocleous, ‘Managing Water 
Resources Systems: Why “Safe Yield” Is Not Sustainable’ (1997) 35(4) Ground Water 561, 561.  
112 Office of Water, New South Wales Government, Sustainable yield 
<http://www.water.nsw.gov.au/Water-management/Water-sharing-plans/Environmental-
rules/Aquifers/sustainable-yield/default.aspx>.  
113 Ibid.  
114 Gardner, Bartlett, and Gray, above n 8, 377 [16.66]; Kuehne and Bjornlund, above n 80, 27–28.  
115 Office of Water (NSW) Upper Namoi Groundwater Sources: Resource condition assessment report 
2010 (2010) 7. 
116 Kuehne and Bjornlund, above n 80, 27.  
117 Namoi Councils, An Applied Example of an Irrigation Water Use Efficiency Project (2011) 1. 

http://www.water.nsw.gov.au/Water-management/Water-sharing-plans/Environmental-rules/Aquifers/sustainable-yield/default.aspx
http://www.water.nsw.gov.au/Water-management/Water-sharing-plans/Environmental-rules/Aquifers/sustainable-yield/default.aspx
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In total, the system places a cap on net consumptive allocations to ensure that water use remains 

sustainable. Although the reduced entitlements often necessitate improvements to WUE in order 

to offset the reductions, those improvements do not risk exceeding the sustainable limit. Hence, 

the system works to avoid the paradox of WUE by facilitating WUE improvements within an 

overall cap, which itself is enforced through a statutorily established sustainability limit.  

 

The introduction of this system through the implementation of the Namoi Plan in 2006 meets 

Tarlock’s game changer requirements for SD. Reducing and reallocating water entitlements 

amongst consumptive and non-consumptive uses in order to secure sustainable future water 

supplies was an explicit purpose behind the introduction of the Namoi Plan.118 The Plan sought 

to achieve these outcomes through mechanisms aimed at increasing flexibility, and the process 

as a whole required improvements in WUE in order that irrigators continue to operate with less 

water.   

 

The greatest benefit of the Namoi Plan to WUE is the regulatory framework – in the form of a 

statutory water sharing plan – through which facilitating measures can materialise. The 

operation of the Plan has seen the Catchment improve in overall efficiency as a consequence of 

reduced entitlements, which themselves were introduced for reasons of SD.119 The next two 

sections examine measures that helped achieve this improved WUE: transitional measures (that 

is, programs that helped licensees transition to their new reduced entitlement limits), and trade 

and carryover provisions. 

 

4.2.2 Achieving WUE through transitional measures   

  

Achieving Sustainable Groundwater Entitlements program 

 

The Achieving Sustainable Groundwater Entitlements Program (ASGE)120 has been central to 

WUE in the Namoi Catchment. It was introduced in 2005 in six inland groundwater systems in 

NSW, including the Upper and Lower Namoi Catchment. Funding was provided for a ten-year 

period to improve WUE and alleviate the consequences of reduced entitlements;121 however, 

this was also funding to retire inactive licences. Ex gratia payments to licensees were co-

invested by the Federal and NSW Governments in a structural adjustment package. This meant 
                                                 
118 Dan Tarlock, ‘Do Water Law and Policy Promote Sustainable Water Use’ (2011) 28 Pace 
Environmental Law Review 642, 644. 
119 See generally, Namoi Councils, above n 117.  
120 Office of Water, New South Wales Government, Achieving Sustainable Groundwater Entitlements 
program <http://www.water.nsw.gov.au/Water-management/Water-sharing-plans/Plans-
commenced/achieving-sustainable-groundwater-entitlements-program>.  
121 Ibid.   

http://www.water.nsw.gov.au/Water-management/Water-sharing-plans/Plans-commenced/achieving-sustainable-groundwater-entitlements-program
http://www.water.nsw.gov.au/Water-management/Water-sharing-plans/Plans-commenced/achieving-sustainable-groundwater-entitlements-program
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that affected landholders received some financial reimbursement for their lost entitlements, but 

that it stopped short of providing compensation on just terms proportionate to the value of 

licences lost under the altered policy.122 Irrigators also paid a percentage of the cost for WUE 

technology improvements.123 

 

The ASGE Program facilitated WUE with the specific goal of securing the SD of groundwater 

resources in several ways. First, it helped achieve a reduction in entitlements as a mechanism 

for implementing a new sustainability limit, which necessitated increases in WUE. As a result, 

less water is used, overallocation has been eliminated, and the socio-economic viability of the 

community has been retained.124  

 

Second, $990 thousand of $3.4 million received by the Namoi Catchment Management 

Authority to allocate to licensee projects went directly to WUE-related projects, with 35 

irrigators contributing a further $4 million.125 This funding helped install and upgrade irrigation 

technology (for example, centre pivots and lateral move systems), as well as fund laser 

levelling, metering, and monitoring projects. The WUE project undertaken in the Namoi 

Catchment specifically returned water savings of 6830ML, at a cost of $730/ML, in contrast to 

the then-groundwater trading price of $2000+ /ML.126  

 

Third, the program facilitated WUE from a management perspective. Exact usage of the Namoi 

groundwater resources was not known prior to the development of the Namoi Plan. Using the 

ASGE Program to subsidise entitlement reductions helped to clarify management hotspots and 

begin the monitoring of groundwater use.127 Management efficiency increased through a more 

thorough understanding of the stresses on, and uses of, the resource. 

 

This program demonstrates a practical attempt to increase WUE with a view to securing the SD 

of groundwater resources. Achieving SD of the Namoi Catchment groundwater resources was 

the primary objective of the ASGE, and increased WUE measures were incorporated as a 

                                                 
122 Department of Natural Resources, New South Wales Government, Achieving Sustainable 
Groundwater Entitlements Program: Financial Assistance (2005) 
<http://www.google.com.au/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCoQFjAA&url=ht
tp%3A%2F%2Fwww.water.nsw.gov.au%2FArticleDocuments%2F34%2Ffinancial_draft_131205b.pdf.a
spx&ei=25f5UrmmM4SvlQW_54DABA&usg=AFQjCNF8xXwwVEv5KM5p1_PrHmJ31F3y4g&sig2=
GLffDRhs1Fu2O7A_25WDsg&bvm=bv.61190604,d.dGI>. See also ICM Agriculture (2009) 240 CLR 
140, 184 [99] (Hayne, Kiefel and Bell JJ acknowledging that ‘No party or intervener submitted that…the 
making of these ex gratia structural adjustment payments would constitute the provision of just terms’).   
123 Namoi Councils, above n 117, 1. 
124 But see below Section 4.3.1 (regarding the perceived economic impact of buybacks on the Namoi 
Catchment). 
125 Namoi Councils, above n 117, 1. 
126 Ibid 2. 
127 See below Section 4.2.2 ‘Facilitating WUE through history of extraction’. 

http://www.google.com.au/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCoQFjAA&url=http%3A%2F%2Fwww.water.nsw.gov.au%2FArticleDocuments%2F34%2Ffinancial_draft_131205b.pdf.aspx&ei=25f5UrmmM4SvlQW_54DABA&usg=AFQjCNF8xXwwVEv5KM5p1_PrHmJ31F3y4g&sig2=GLffDRhs1Fu2O7A_25WDsg&bvm=bv.61190604,d.dGI
http://www.google.com.au/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCoQFjAA&url=http%3A%2F%2Fwww.water.nsw.gov.au%2FArticleDocuments%2F34%2Ffinancial_draft_131205b.pdf.aspx&ei=25f5UrmmM4SvlQW_54DABA&usg=AFQjCNF8xXwwVEv5KM5p1_PrHmJ31F3y4g&sig2=GLffDRhs1Fu2O7A_25WDsg&bvm=bv.61190604,d.dGI
http://www.google.com.au/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCoQFjAA&url=http%3A%2F%2Fwww.water.nsw.gov.au%2FArticleDocuments%2F34%2Ffinancial_draft_131205b.pdf.aspx&ei=25f5UrmmM4SvlQW_54DABA&usg=AFQjCNF8xXwwVEv5KM5p1_PrHmJ31F3y4g&sig2=GLffDRhs1Fu2O7A_25WDsg&bvm=bv.61190604,d.dGI
http://www.google.com.au/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCoQFjAA&url=http%3A%2F%2Fwww.water.nsw.gov.au%2FArticleDocuments%2F34%2Ffinancial_draft_131205b.pdf.aspx&ei=25f5UrmmM4SvlQW_54DABA&usg=AFQjCNF8xXwwVEv5KM5p1_PrHmJ31F3y4g&sig2=GLffDRhs1Fu2O7A_25WDsg&bvm=bv.61190604,d.dGI
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method of ensuring that productivity could remain strong within new sustainable limits. By 

consequence, the ASGE also demonstrates an express attempt to avoid the paradox of WUE by 

ensuring, from the beginning, that extraction limits were capped at a sustainable level and 

increased WUE did not cause increased consumptive use to exceed that level.    

Supplementary water access licences  

 

The Namoi Plan reduced entitlements by between 41 and 81 per cent in the various 

management zones of the Upper Namoi, and by 51 per cent in the Lower Namoi.128 Reducing 

entitlements to the sustainability limit of 122 GL/year is an incremental process, occurring over 

the 10-year life of the Namoi Plan.129 Supplementary water access licences were introduced to 

assist this process, augmenting individual yearly entitlements by a set percentage that reduces 

annually. At the Plan’s end in 2017, these licences will have no allocation.130  

 

Supplementary licences are important to both WUE and SD. Their impact on WUE is that they 

cannot be carried over into a future water year,131 which encourages licensees to improve their 

WUE to cope with reduced entitlements both in the short and long term.132 Overall, however, 

their purpose is to achieve SD by reducing use to the calculated sustainability limit. The neat 

integration of both concepts illustrates that water law and management reform in the Namoi 

Catchment has been undertaken with the broad objective of securing the SD of groundwater 

resources, and has embraced WUE measures as a way to ensure that. Although this is perhaps 

better described as regulating primarily for SD, including measures that necessarily require 

irrigators to increase their WUE demonstrates equal attempts to regulate for WUE.133 Moreover, 

it does this while explicitly acting to avoid the paradox of WUE, so that WUE improvements do 

not result in increased consumptive use beyond the sustainability limit. The use of 

supplementary licences – which reduce every year – and the overall cap on net water 

allocations, act as shields to ensure that the sustainable limit is not exploited.  

 

 

 

                                                 
128 Turral and Fullagar, above n 7, 352. 
129 Department of Water and Energy (NSW) Water sharing in the major inland alluvial aquifers: 
Progress report 2006 to 2008 (2009) 1–2. 
130 Namoi Plan cl 29(16); Department of Water and Energy (NSW) Lower Namoi Groundwater Source: 
Groundwater Management Area 001: Groundwater Status Report – 2008 (2009) iv, 4. 
131 Namoi Plan cl 34(11). 
132 See below Section 4.2.3. 
133 Cf above Chapter 3 (where SD is seen as a later development in Colorado water law than WUE, which 
has always been a driver). See generally below Chapter 7. 
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Facilitating WUE through history of extraction  

 

Licences in the Namoi Catchment were reduced in preparation for the Namoi Plan via a ‘history 

of extraction’ (HOE) method. HOE proposed licence reductions proportionate to historical use, 

as opposed to actual legal entitlement.134 It arguably constrains WUE by giving irrigators an 

incentive to apply water wastefully in order to secure higher future entitlements. HOE is 

contentious for this reason – it can only facilitate WUE if this outcome is avoided.  

 

To circumvent this potential abuse, the calculations for HOE were based on historical use from 

the years prior to the water reform process. 135  Therefore, in actuality, HOE was closely 

associated with WUE in several ways, the first of which was that it considered levels of 

investment. Higher water users had generally invested in ensuring that their businesses returned 

maximum productivity with minimum water use, which means that they had actively improved 

their WUE.136 HOE rewarded these users’ efficiency through allocating a higher entitlement. 

Although this did not itself facilitate WUE, it acknowledged that WUE was an important 

consideration in reform processes, which has proven prescient to current reform processes.137 

 

HOE also contributed to allocative efficiency. Trade and lease arrangements saw lower value 

use entitlements retired from the system in favour of higher users. This was because lower use 

licensees could not maintain their production on a substantially reduced entitlement. 138 

Following on from this point, HOE also facilitated a reduction in the consumptive pool. Rather 

than increasing the percentage of water available for abstraction, HOE had the opposite effect, 

reducing overall water use; water was allocated to fewer users within the restrictions of the 

sustainability limit. Thus, WUE – through the HOE method – was one tool in the box of reform 

measures aimed at returning the Namoi Catchment groundwater resources to sustainable levels 

of take.   

                                                 
134 Kuehne and Bjornlund, above n 80, 28.  
135 Interview with Gary Coady (Tamworth, 24 August 2011). In both Upper Namoi Zones, history of 
extraction was calculated between either 1991/92 to 2000/01 or 1992/93 to 1996/97. The Lower Namoi 
was given until 2003/04 to detail its history of use. Note that Mr Coady’s place of employment cannot be 
disclosed in accordance with his consent form (see ‘Appendix’). 
136 Interview with Gary Coady (Tamworth, 24 August 2011). Note that Mr Coady’s place of employment 
cannot be disclosed in accordance with his consent form (see ‘Appendix’). See Murrumbidgee 
Groundwater Preservation Association Inc v Minister for Natural Resources [2005] NSWCA 10 (where 
the appellants argued that their business enterprise was disproportionately affected when the government 
initially chose not to HOE as the method to reduce entitlements); Harvey & Anor v Minister 
Administering the Water Management Act 2000 (2008) 160 LGERA 50 (where the appellants argued that 
they had pursued future investments on the knowledge that the across the board method was policy, as it 
was officially adopted at that time).  
137 See below Section 4.2.4. 
138 For a full explanation of the effect of trade on reducing water extraction and returning water systems 
to sustainable levels of extraction, see Peter Cullen, ‘Flying Blind – The Disconnect between 
Groundwater and Policy’ (Paper presented at the Murray–Darling Basin Groundwater Workshop, 
Canberra, 9 September 2006); Gardner, Bartlett, and Gray, above n 8, 390–392 [16.92]–[16.94]. 
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4.2.3 Trade and carryover provisions 

 

Trade provisions 

 

Trade in groundwater licences is critical to WUE in the Namoi Catchment. It facilitates WUE 

with only nominal regulatory involvement, in contrast to Colorado. 139  The legislative rules 

overseeing trade permit the trade of access licences, but limit its scope to largely prevent trading 

into separate management zones.140 The market is left to operate largely by itself thereafter. The 

place of regulatory involvement here is in securing sustainable outcomes, which is difficult for 

markets to achieve by themselves.141 Trade in the Namoi Catchment provides an incentive for 

irrigators to improve WUE by encouraging less water use, and enabling saved water to be sold 

for a profit.142  

 

The most recent figures, from 2012, reveal a total of 1329 ML in permanent transfers (across 12 

transfers), and a total of 4637.5 ML in temporary transfers (across 35 transfers) in the Upper 

Namoi groundwater zones in 2010/2011. 143  The most recent figures for the Lower Namoi 

groundwater resource show a total of 3341 ML (across 11 transfers) in temporary transfers in 

the 2012/2013 season.144 

 

Carryover provisions  

 

The National Water Commission defines carryover as ‘the option to hold in storage a portion of 

unused seasonal allocations for use at a later date’.145 It is a management tool that allows 

allocations to be banked within a set maximum limit.146 After this time, the unused volume 

carried over is recouped by the administrative agency. The Namoi Plan permits the carryover of 

                                                 
139 See above Chapter 3 Section 3.3.4. 
140 Namoi Plan cl 11(f), sch 3 (groundwater can be traded into and out of zone 10 only, and is otherwise 
restricted to trade within the same management zone). 
141 But see Adam Loch, Henning Bjornlund, and Geoff Kuehne, ‘Purchasing water to create sustainable 
systems: Where does this leave the regulatory approach?’ (Paper presented at Proceedings of the 
Environmental Research Event, QLD, 2009) (identifying flaws with both regulatory and market 
approaches to securing sustainable outcomes).  
142 Cf above Chapter 3 Section 3.3.3 (where irrigators in Colorado have not traditionally received the 
benefit of saved water, although the new conserved water statute directly addresses this shortcoming). 
143 Office of Water (NSW) Upper Namoi Groundwater Source – Status report 2011 (2012) 9.  
144 Office of Water (NSW) Lower Namoi Groundwater Sources Summary Report 2006–2013 (2013) 6. 
145 National Water Commission, The National Water Initiative – securing Australia’s water future: 2011 
Assessment (2011) 347 (Securing Australia’s water future).  
146 Namoi Plan cls 34(6), (7), (8); Cameron Holley and Darren Sinclair, ‘Compliance and enforcement of 
water licences in NSW: limitations in law, policy and institutions’ (2012) 15 The Australasian Journal of 
Natural Resources Law and Policy 149, 179. 
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aquifer access licence allocations,147 but limits the maximum carryover to twice a licensee’s 

annual allocation of the share component (which is the seasonal allocation).148   

 

Carryover facilitates WUE through reducing the likelihood of wasteful use. In situations where 

it does not exist,149 licensees risk losing water that is excess to their needs if it has not been used 

for a period of time.150 This can induce a ‘use it or lose it’ mentality (which is a central criticism 

of anti-speculation doctrines), where licensees might use water wastefully in order to secure the 

same volume for future purposes. Carryover provisions, therefore, also permit flexibility in 

licensees’ planning processes, 151  and allow for a risk management strategy to combat dry 

years.152  

 

Arguably the biggest benefit to WUE from trade and carryover provisions in the Namoi 

Catchment comes from their joint operation. Individually, both measures facilitate WUE by 

encouraging water users to achieve similar outcomes with less water. Trade provisions provide 

an immediate financial incentive to use less water, whereas carryover provisions allow for an 

investment strategy of conserving water for future years.153 Importantly, carryover provisions 

can piggyback off trade measures; any water that is carried over but remains surplus to 

requirements can be traded. Alternatively, water purchased through trade can be stored for 

carryover purposes.154  

 

Permitting these outcomes is illustrative of the flexibility that these measures provide to water 

planning (both for the individual and at the broad statutory plan level) and, consequently, WUE 

regulation. The alternative is also true, as illustrated by the Gnangara Mound’s system of 

management which struggles to facilitate WUE for SD is limited without them.155 The joint 

operation of these measures ensures that regulatory forces remain relevant in the quest to secure 

WUE for the SD of groundwater resources, and the regulatory framework provided by the 

statutory plan cements the prospect of achieving sustainable outcomes.  

                                                 
147 Namoi Plan cl 34(6).   
148 Ibid cl 34(7). 
149 See below Chapter 7 Section 7.3.5. 
150 Ibid. See also below Chapter 5 Section 5.2.4. 
151 Poh–Ling Tan et al, Tools for water planning: lessons, gaps and adoption (National Water 
Commission, Waterlines Report Series No 37, 2010) 264. 
152 National Water Commission, Water trading: an irrigator’s perspective: Irrigator case study series, 
the Warnock family – Narrabri, New South Wales (2011) 1 (Irrigator case study series); Rebecca Nelson, 
‘Groundwater: Hidden promise, hidden perils’ (2012) Committee for Economic Development of 
Australia, 8 <http://www.ceda.com.au/research-and-policy/other-research/water>. See also 
Murrumbidgee Groundwater Preservation Association Inc v Minister for Natural Resources [2005] 
NSWCA 10 [148] (Spigelman CJ discussing the benefits of trade and carryover provisions to entitlement 
holders adversely affected by reduced allocations). 
153 National Water Commission, Irrigator case study series, above n 152, 3. 
154 Ibid. 
155 See below Chapter 7 Section 7.3.5. 

http://www.ceda.com.au/research-and-policy/other-research/water
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By themselves, these measures do not reflect a method of WUE regulation that avoids the 

paradox of WUE. They help maximise consumptive use of water, and they reallocate saved 

water for future consumptive use rather than reserving it for non-consumptive purposes. 

However, they do this within a cap that exists on net consumptive use allocations, and that is 

enforced by a statutory plan, meaning that the reallocation of water cannot exceed the 

sustainable limit. In total, therefore, they fit Tarlock’s game changer requirements for SD by 

securing sustainable water supplies and an introducing an innovative method of WUE 

regulation that introduces substantial flexibility into the water planning process.156   

  

4.2.4 WUE and the Murray-Darling Basin Plan   

 

The Murray-Darling Basin Plan (MDBP)157 becomes operational in the Namoi Catchment in 

2019. This will account for the conclusion of the Namoi Plan in 2017,158 and the introduction of 

the MDBP’s sustainable diversion limits (SDL) in 2019.159 SDLs establish an environmentally 

sustainable level of extraction similar to the concept of a sustainability limit and sustainable 

yield. 160  They each represent the amount of water available for extraction without 

compromising the ecological integrity of the ecosystem (which includes the water source). The 

MDBP also has an express purpose of improving WUE for the broader goal of securing the SD 

of the Murray-Darling Basin’s (the Basin) water resources. The latter is pursued through the 

further entitlement reductions that help return the system to environmental health. Sustainability 

limits for aquifers and river systems have been adjusted as required for the purposes of the 

MDBP, which also insure against furthering previously unsustainable levels of use.161 

 

WUE measures also lie at the core of the MDBP, which relies on efficiency measures to return 

the system to environmental health. The MDBP has been restructured from its initial formation 

to emphasise efficiency measures over compulsory or voluntary buybacks to return water to the 

system. 162  WUE measures used by the MDBP have the object of returning water to the 

environment. This presents an explicit statement of WUE for the broader purpose of SD not 

seen in the other case studies; it expressly integrates them so that WUE regulation has SD – an 

                                                 
156 See above Chapter 2 Section 2.1.3. 
157 Water Act 2007 (Cth), Basin Plan (22 November 2012).  
158 Namoi Plan cl 3 (the Plan will cease on 30 June 2017). 
159 Basin Plan cl 6.04(1); Office of Water, New South Wales Government, The Basin Plan for the 
Murray–Darling <http://www.water.nsw.gov.au/Water-management/Law-and-policy/National-
reforms/Basin-Plan/murray-darling-basin-plan>.  
160 Water Act 2007 (Cth) s 23(1).  
161 See especially, Murray–Darling Basin Authority, Addendum to the proposed Groundwater Baseline 
and Sustainable Diversion Limits: Methods Report (2012) (Methods Report).  
162 See especially, Basin Plan ch 7; Standing Committee on Regional Australia, Windsor Inquiry, above n 
106 (conducting community consultation and concluding that stakeholders favoured subsidised efficiency 
measures to help reduce SDLs); see below Section 4.3.1. 

http://www.water.nsw.gov.au/Water-management/Law-and-policy/National-reforms/Basin-Plan/murray-darling-basin-plan
http://www.water.nsw.gov.au/Water-management/Law-and-policy/National-reforms/Basin-Plan/murray-darling-basin-plan
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explicit definition of which is water reserved for environmental non-consumptive purposes – as 

its end goal. The effect, examined below, is that a portion of the saved water will not be 

reallocated for further consumptive use. This is revealed in an examination of the MDBP and its 

legal basis – the Water Act 2007 (Cth) (Water Act).  

 

Water Act 2007 (Cth) 

 

Prior to the Water Act 2007 (Cth) (Water Act), the Basin’s water resources had become 

overallocated and overused.163 The concurrent impact of severe drought years and unsustainable 

practices culminated in the Basin’s ecological degradation.164 The Act was designed specifically 

to manage the Basin at the national level, 165  and restore the system to environmentally 

sustainable levels of extraction. 166  The Act established the federal Murray-Darling Basin 

Authority (MDBA) to create and administer a Basin Plan.167 Although some of its authority 

stems from the Basin states referring their management powers to the Federal Government, the 

SDLs key to the operational effect of the plan relied on the Federal Government’s own 

powers.168  A chief purpose of the Water Act is to restore the health of the Basin. 169  This 

objective is realised through the creation of SDLs.170 The environmental health of the Basin is 

paramount to the operation of the Water Act, but it must be achieved while maintaining the 

economic viability of the Basin.171 

 

The objects of the Water Act illustrate the key role that SD continues to play in federal water 

policy. They recognise that securing the Basin’s environmental health is a pre-requisite to it 

being useful for productive irrigation and stock operations. The significance of this cannot be 

understated given that the Basin is Australia’s food bowl, the crops of which produce 

approximately one-third of Australia’s food produce. This includes 48 per cent of Australia’s 

wheat, and 100 per cent of Australia’s cotton, supplies.172 Thus, the MDBP and its enabling 

                                                 
163 See, eg, Kate Stoeckel et al, Australian Water Law (Thomson/ Reuters, 2012) 6 [1.35]; Gardner, 
Bartlett, and Gray, above n 8, 127–128 [7.4]–[7.6]. 
164 See, eg, Mark Bartley, ‘Release of the Guide to the Murray–Darling Basin Plan’ (2010) 25(9) 
Australian Environment Review (2010) 2, 2; Peter Burdon, ‘Earth Jurisprudence and the Murray–Darling: 
the future of a river’ (2012) 37 Alternative Law Journal 82, 83; Nicola Rivers, ‘Achieving sustainability 
in the Murray–Darling Basin’ (2011) 26(3) Australian Environment Review 70, 70. 
165 Rivers, above n 164, 71. 
166 Water Act 2007 (Cth) preamble, ss 3(a), (d)(i).  
167 Ibid s 171. 
168 Anita Foerster, ‘The Murray–Darling Basin Plan: a new chapter of sustainable water management?’ 
(2012) 27(3) Australian Environment Review 71, 71; Gardner, Bartlett, and Gray, above n 8,101–104 
[5.62]–[5.68]. 
169 Water Act 2007 (Cth) s (d)(i)(ii).  
170 Ibid s 23(1).  
171 Ibid ss 3 (c), (d)(iii).  
172 Murray–Darling Basin Authority, Australian Government, Basin agriculture 
<http://www.mdba.gov.au/about-basin/basin-economy/basin-agriculture>.       

http://www.mdba.gov.au/about-basin/basin-economy/basin-agriculture
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legislation represent critical game changers in securing the SD of the water resources of a 

nationally important irrigation region. They seek to ensure sufficient water supplies for 

continued consumptive use, require that this use be productive, and have an overall purpose of 

achieving environmental health. 

Murray-Darling Basin Plan   

  

The Guide to the Murray-Darling Basin Plan (the Guide) was released for public comment in 

October 2010.173  It was met with negativity from irrigators in the Namoi Catchment, who 

argued that the focus on the environment outweighed considerations of the community’s 

economic viability.174 Their claim was focussed on the entitlement reductions that the Guide 

proposed: 22 and 13 per cent in the Upper and Lower Namoi respectively. 175  In context, 

irrigators in the Namoi Catchment use the highest portion of groundwater in NSW, 176 and 

account for 15.2 per cent of total Basin groundwater extractions.177 

The Standing Committee on Regional Australia was asked to investigate the reactions to the 

Guide, which resulted in the 2011 inquiry Of Drought and Flooding Rains: Inquiry into the 

impact of the Guide to the Murray-Darling Basin Plan (Winsor Inquiry).178 The Inquiry sought 

to secure stakeholder support for the eventual MDBP through extensive community 

consultation.179 The result was a clear shift in strategic planning on the part of the MDBA. 

Voluntary buybacks were the key method through which environmental water was secured prior 

to the 2012 release of the finalised MDBP.180 The findings of the Windsor Inquiry saw a shift in 

focus to investment in infrastructure to return environmental water through increased WUE.181  

Consequently, WUE measures are central to the final MDBP, which was signed in November 

2012. They materialise expressly in the adjustment mechanisms, which represent the method 

through which the SDL can be amended.182 Adjustment mechanisms can be either supply or 

                                                 
173 Murray–Darling Basin Authority, Guide to the proposed Basin Plan (2010) (Guide to the MDBP).   
174 Standing Committee on Regional Australia, Windsor Inquiry, above n 106, 25 (case study 2.1: 
Namoi); see below Section 4.3.  
175 Murray–Darling Basin Authority, Guide to the proposed Basin Plan: Technical background (2010) 
169 (Technical background). 
176 CSIRO, above n 3, 20. 
177 Murray–Darling Basin Authority, Technical Background, above n 175, 941.  
178 Standing Committee on Regional Australia, Windsor Inquiry, above n 106, ‘Terms of reference’ xiii. 
179 Ibid. 
180 See below Section 4.3.1. 
181 See generally, Lin Crase, ‘The Fallout to the Guide to the Proposed Basin Plan’ (2011) 70 The 
Australian Journal of Public Administration 84. See also below Section 4.3.1. 
182 Anita Foerster, ‘What’s in the Basin Plan?’ (2013) 28(3) Australian Environment Review 487, 489 
(‘Basin Plan’). 
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efficiency measures, both of which are essentially aimed at increasing WUE.183 The MDBP 

defines a supply measure as one that ‘operates to increase the quantity of water available to be 

taken in a set of surface water SDL resource units compared with the quantity available under 

benchmark conditions of development’. 184  An efficiency measure is defined as one that 

‘operates to decrease the quantity of water required for one or more consumptive uses in a set of 

surface water SDL resource units, compared with the quantity required under the benchmark 

conditions of development’.185 The definitions of both are expanded on below; nevertheless, it is 

important to note from the outset that these measures are distinguished through how the 

resulting saved water is distributed, specifically in terms of who benefits from the improved 

efficiency. Although they relate specifically to surface water (as opposed to groundwater), they 

are relevant to the MDBP’s desired purpose of achieving SD, and they demonstrate the capacity 

for framework’s to regulate for WUE to achieve sustainable outcomes.  

Supply versus efficiency measures   

 

Supply and efficiency measures focus on two distinct elements of the WUE cycle: supplying 

and storing water, and getting it to the point of consumptive use, respectively. Envisaged 

practically, the distinction is that any water saved up until the point of consumptive or 

environmental use is considered a supply measure. Any water saved during consumptive use is 

an efficiency measure. Supply measures include system improvements; for example, measures 

that reduce evaporation losses in storage areas. 186  Changes to management rules are also 

envisaged here, but only where the result is that less water is needed to achieve ‘equivalent 

environmental outcomes’.187 Supply measures reduce the quantity of water required to achieve 

the same environmental result, and thus ‘offset’ the amount of environmental water that would 

otherwise be recovered through reduced water entitlements. 188  These measures benefit 

consumptive use licensees in the Basin by reducing the need for further entitlement reductions, 

while still ensuring sufficient water remains for other purposes.189   

Conversely, efficiency measures produce water savings by improving technology for water 

delivery and reducing the amount of water needed for consumptive purposes.190 Key examples 

                                                 
183 Department of Sustainability, Environment, Water, Populations and Communities (Cth) 
Environmental Water Recovery Strategy for the Murray–Darling Basin (2012) 17 (DeSEWPC, 
Environmental Water Recovery). See generally Basin Plan ch 7.  
184 Basin Plan cl 7.03. 
185 Ibid cl 7.04. 
186 DeSEWPC, Environmental Water Recovery, above n 183, 17. See also Basin Plan ch 7 ‘Note’ 
(distinguishing the practical elements of supply and efficiency measures).  
187 Basin Plan Chapter 7. See also Foerster, ‘Basin Plan’, above n 182, 489. 
188 DeSEWPC, Environmental Water Recovery, above n 183, 17.  
189 Ibid. 
190 Foerster, ‘Basin Plan’, above n 182, 489.   
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of these measures include improvements in irrigation infrastructure and delivery methods (for 

example, drip irrigation).191 Where supply measures aim to stabilise the quantity of the resource 

available for consumptive use, efficiency measures decrease consumptive use of the resource 

itself. For this reason, a portion of the water saved through efficiency measures is made 

available for environmental purposes, rather than consumptive uses.192 The MDBA has thus 

identified system efficiency as essential to securing the Basin’s environmental health.  

Three points arising from the above discussion are particularly pertinent to the themes discussed 

in this thesis. First, both supply and efficiency measures relate specifically to elements of WUE 

identified in this thesis.193 Supply measures increase WUE through reducing water losses at the 

supply stage in the water delivery cycle, before water is consumed. Conversely, efficiency 

measures focus on ensuring that the methods to transport and pump water at its consumption 

point are the most efficient possible. The outcome of efficiency measures is to achieve the same 

consumptive purpose with less water.194 Hence, the second point is that the introduction of these 

measures corresponds to Tarlock’s game changer requirements for SD. The measures introduce 

a distinct method of balancing consumptive and non-consumptive water requirements, and their 

broader purpose is to secure future water supplies in conjunction with a healthy environment.  

The third point is their interaction with the paradox of WUE. This states that WUE – which 

aims to produce the same results with less water – might not effectuate a sustainable outcome if 

the saved water is reallocated to future consumptive use without a cap limiting net consumptive 

use allocations. Supply and efficiency measures both enable the social and economic outcomes 

of continued consumptive use in tandem with aiming to secure environmental water 

requirements.195 Importantly, efficiency measures also specifically reserve a portion of saved 

water for non-consumptive environmental purposes, whereas supply measures reduce the 

amount of non-consumptive water needed to protect key environmental assets. 196  Supply 

measures enable the continued consumptive use of water at levels similar to the pre-existing 

ones. This all occurs within the broader ambit of the MDBP, under which SDLs cap net 

consumptive use allocations. Hence, the measures ostensibly balance WUE with SD in a way 

that aims to transform water management on the Basin.    

                                                 
191 Basin Plan cl 7.04; see, eg, Guy Roth, Cotton Catchment Communities, Towards Sustainable and 
Profitable Water Use in the Australian Cotton Industry (2009) 3.  
192 Basin Plan ch 7 ‘Note’; Foerster, ‘Basin Plan’, above n 182, 489. 
193 See above Chapter 2 Section 2.3.  
194 See below Chapter 5 Section 5.1.2 (achieving the same purpose with less water is one of two 
definitions of WUE identified by the Western Australian Department of Water).  
195 DeSEWPC, Environmental Water Recovery, above n 183, 17. 
196 Ibid. 
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4.3 Regulatory measures constraining WUE 

 

The regulatory landscape of the Namoi Catchment has changed considerably in over a decade of 

water reform that commenced with the Water Management Act 2000 (NSW) (WMA 2000). A 

primary consequence of the reform has been steep entitlement reductions.197 These reductions 

have also caused land use practices to change, which has included improvements to WUE.198  

The MDBP presents the biggest change to water resources administration and use in the 

Catchment since the introduction of the Namoi Plan in 2006. A brief reiteration of the 

background to the MDBP Guide’s reception in the Catchment is crucial to understanding the 

regulatory constraints on WUE in this case study.  

Irrigators in the Namoi Catchment reacted negatively to the 2010 release of the MDB Guide for 

several reasons. First, there was widespread concern that the Guide had been created without the 

involvement of on-ground stakeholders and community consultation.199 Second, communities 

were concerned that further reductions (proposed at 22 and 13 per cent in the Upper and Lower 

Namoi Groundwater areas respectively)200 would impact upon the economic viability, and all 

round sustainability, of the region.201 Third, irrigators in the Catchment were dissatisfied with 

the science underpinning entitlement reductions. They contended that the science used was 

unclear and remained unexplained.202 Additionally – as the Windsor Inquiry later drew out – 

irrigators had a strong preference for efficiency measures over buybacks, and there was general 

agreement that the previously explained transitional arrangements (such as the Achieving 

Sustainable Groundwater Entitlements Program) should be allowed to finish before further 

reductions were made. In the end, the MDBP set groundwater SDLs at 3184 GL/year,203 which 

accounted for the transitional measures.204 Across the whole Basin, the difference was also 

attributable to a decision to include previously excluded deep groundwater resources in 

allocation limits.205    

With this background, section 4.3 examines three regulatory constraints on WUE for 

groundwater in the Namoi Catchment despite the renewed attention to WUE. These constraints 

                                                 
197 See above Section 4.2.2.  
198 See Namoi Councils, above n 117. 
199 Namoi Water, Submission No 304 to House of Representatives, Standing Committee on Regional 
Australia, 17 December 2010, 6. 
200 Murray–Darling Basin Authority, Guide to the MDBP, above n 173, 169. 
201 Standing Committee on Regional Australia, Windsor Inquiry, above n 106, 25 (case study 2.1: 
Namoi). 
202 Ibid 70 [3.91]–[3.93].  
203 Murray-Darling Basin Authority, Attachment G — a synthesis of analysis associated with the 
determination of an environmentally sustainable level of take for surface water and groundwater in the 
Basin Plan (22 November 2012).   
204 See above Section 4.2.2. 
205 Murray–Darling Basin Authority, Methods Report, above n 161, 3. 
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reflect:  

 a political preference for investment in irrigation efficiency over water buybacks;  

 an emphasis on efficiency measures for surface water as opposed to groundwater; and  

 community doubts about best available science and administrative outcomes in the 

Namoi Catchment.  

Political expediency underpins these constraints in many respects, and this has led 

commentators to question the pursuit of sustainable outcomes through WUE regulation. This is 

an underpinning theme examined throughout section 4.3.3. 

 

4.3.1 Controversial WUE: buybacks versus investing in irrigation efficiency 

 

It is arguable that the MDBP signifies a shift in policy on the part of the Murray-Darling Basin 

Authority (MDBA) towards inefficient methods of acquiring environmental water. 206  This 

section examines the distinctions between the two policy options (buybacks versus efficiency 

measures) as regards the amount environmental water returned by each.  

Purchasing environmental water through buybacks  

 

From 2008, the Federal Government has relied on water buybacks to acquire environmental 

water for the Basin. The Water for the Future program invested $3.1 billion over 10 years to 

this end.207 The program enables willing licensees to sell their water to the government, after 

which that water is reserved as environmental water.208 The Commonwealth Environmental 

Water Holder (CEWH), created by the Water Act, 209  retains the purchased water for the 

environment. The CEWH can allocate the acquired water to non-consumptive environmental 

purposes, trade it, or carry it over for another water year.210 This is in furtherance of its broad 

mandate to act to ensure the health of the environment.211 Water for the Future also injected 

                                                 
206 See generally, Crase, above n 181.  
207 Department of the Environment, Water, Heritage and the Arts, Australian Government (2010) 
Securing our Water Future 
<http://archive.nwc.gov.au/__data/assets/pdf_file/0014/11507/Securing_our_water_future_-
_web_version.pdf>.  
208 Department of the Environment, Water, Heritage and the Arts, Australian Government (2010) 
Restoring the balance in the Murray-Darling Basin <http://www.environment.gov.au/resource/restoring-
balance-murray-darling-basin>.   
209 Water Act 2007 (Cth) ss 104, 105. 
210 Ibid ss 105, 106. See also Erin O’Donnell, ‘Australia’s environmental water holders: who is managing 
our environmental water?’ (2013) 28 (3) Australian Environment Review 508, 508. 
211 Water Act 2007 (Cth) ss 104, 105. See also O’Donnell, above n 210, 510–511. 

http://archive.nwc.gov.au/__data/assets/pdf_file/0014/11507/Securing_our_water_future_-_web_version.pdf
http://archive.nwc.gov.au/__data/assets/pdf_file/0014/11507/Securing_our_water_future_-_web_version.pdf
http://www.environment.gov.au/resource/restoring-balance-murray-darling-basin
http://www.environment.gov.au/resource/restoring-balance-murray-darling-basin
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$5.8 billion into industry to increase WUE,212 which in some Catchments resulted in 50 per cent 

of water saved through efficiency measures being reserved for environmental purposes through 

the CEWH.213 

The efficiency of buybacks has been greatly debated, with the issue of return flow developing as 

a central concern.214 Like in Colorado, return flow is water excess to consumptive use that 

returns to the irrigation system after application.215 It can augment environmental flows, because 

the excess water filters back into the system for downstream use.216 Downstream users can then 

use the water consumptively, or procedures can be implemented that reserve this volume of 

water for environmental purposes.217 In Colorado, return flows are reserved for consumptive use 

by next-in-line appropriators.218 Conversely, although the WMA 2000 permits return flows to be 

credited to the original user,219 discretion is left to the individual water sharing plans to regulate 

to permit this practice. The Namoi Plan does not credit return flows to the original user because 

past programs have improved WUE to such an extent that irrigation return flow is now 

considered minimal.220  

Inefficiency of ‘efficiency measures’ 

 

The MDBP relies on efficiency measures to acquire environmental water and reduce surface 

water SDLs.221 Yet, its focus on efficiency measures arguably limits the potential to acquire 

                                                 
212 Department of the Environment, Water, Heritage and the Arts, Australian Government (2009) Water 
for the Future: Improving On-farm Irrigation Efficiency [2] 
<http://www.environment.gov.au/system/files/resources/f90ab557-a0dc-4f4e-b799-
650d236e3784/files/wftf-farm-irrigation.pdf>.  
213 A McCaffery et al, ‘Optimising a model to deliver financial incentives – the lessons learnt through 
evaluation!’ (2011) 7 Extension Farming Systems Journal 52, 52.   
214 See generally, the Standing Committee on Regional Australia, Windsor Inquiry, above n 106 
(discussing stakeholder attitudes to buybacks); R Quentin Grafton and Qiang Jiang, Centre for Water 
Economics, Environment and Policy Research Papers 10–01, Economics of Drought, Water Diversions, 
Water Recovery and Climate Change in the Murray–Darling Basin (2009) (comparing the cost–
effectiveness of buybacks against infrastructure improvements); M E Quereshi et al, ‘Environmental 
water incentive policy and return flows’ (2010) 46 Water Resources Research 1 (also comparing the 
policy options of buybacks and infrastructure improvements); Glyn Wittwer, ‘Confusing Policy and 
Catastrophe: Buybacks and Drought in the Murray–Darling Basin’ (2011) 30 Economic Papers 289 
(arguing that the negative reactions to buybacks were headed by lobbyists and fail to consider the 
adaptive capacity of farmers who engage with these measures).  
215 Garry Smith, ‘How can, and how should, the environment fit within “mainstream” water law and 
policy mechanisms’ (Paper presented at Mainstreaming Environmental Water Law and Practice 
Workshop, Melbourne, 14 October 2013) 4.  
216 Grafton and Jiang, above n 214, 13.  
217 Ibid.  
218 See above Chapter 3 Section 3.3.2. 
219 Water Management Act 2000 (NSW) s 76. 
220 Interview with Madhwan Keshwan, Hydrogeologist, Team Leader, Groundwater Inland North, NSW 
Office of Water (Telephone Interview, 12 March 2014).  
221 See above Section 4.2.4. 

http://www.environment.gov.au/system/files/resources/f90ab557-a0dc-4f4e-b799-650d236e3784/files/wftf-farm-irrigation.pdf
http://www.environment.gov.au/system/files/resources/f90ab557-a0dc-4f4e-b799-650d236e3784/files/wftf-farm-irrigation.pdf
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water for environmental flows.222 This is because improving infrastructure to ensure less water 

is wasted at the consumption stage effectively reduces the prospects of return flow, which itself 

contributes to environmental water. 223  A recognised problem in the MDBP’s reliance on 

increased efficiency was, therefore, that reduced return flows would directly impact its capacity 

to achieve the legal mandate of restoring the Basin to health through augmenting environmental 

flows.224  

The cumulative effects of investing in infrastructure improvements are also a clear illustration 

of the potential to succumb to the paradox of WUE. This is the idea that, without a cap on net 

consumptive use allocations, WUE improvements may encourage further overexploitation of 

water resources by reallocating saved water to future consumptive use. The infrastructure 

improvements under the MDBP are questionable for the purposes of SD because water that 

would otherwise be made available for the environment through return flow is, instead, put to 

uses that are more productive. 225  The MDBP’s adjustment rules help counterbalance this 

problem by requiring that a portion of water saved through efficiency measures is made 

available as environmental water (as noted above).226 Combined with the SDLs, which cap 

consumptive use allocations, the MDBP is, therefore, able to avoid the paradox in this instance.  

Despite this, investing in irrigation infrastructure – as opposed to buybacks – can constrain 

WUE for the ultimate purpose of sustainability in several key ways. The first is that it does not 

specifically reduce consumptive use. A likely outcome from the buybacks system was reduced 

consumptive use and more water for non-consumptive purposes.227  This is in part because 

buybacks often have the result of retiring land use and, therefore, consumptive water use. 

Buybacks also avoid the contentious issue of return flows because water is not diverted for 

irrigation purposes in the first place, significantly increasing the amount of water available for 

environmental flows. Conversely, investing in improved infrastructure does not retire land use 

and consumptive water use, which increases the potential to trigger the paradox as a result of 

further consumptive use. 

The second way in which infrastructure investment constrains WUE is through the restrictions it 

creates on innovative planning. Investment in infrastructure limits the number of responses to 

water shortages, primarily because infrastructure improvements are the only way in which WUE 

is rewarded. Alternatively, buybacks – or a general system of water markets – ensure greater 

                                                 
222 Grafton and Jiang, above n 214, 13. 
223 Ibid. 
224 See especially, Qureshi et al, above n 214.   
225 Grafton and Jiang, above n 214, 13. 
226 DeSEWPC, Environmental Water Recovery, above n 183, 17. See also Foerster, ‘Basin Plan’, above n 
182, 489.  
227 Quereshi et al, above n 214, 1.  
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flexibility in planning because they permit more responses to water shortages. These include 

selling or trading water (either to other consumptive users or the CEWH for non-consumptive 

use).228 This encourages innovation by creating ‘financial incentives to save and sell water’, 

which is not an option to those improving infrastructure WUE.229  

Buybacks are arguably the most efficient method of acquiring environmental water, where 

efficiency correlates to the highest return of environmental water for money paid to acquire it.230 

This conclusion was also affirmed by the 2011 National Water Commission (NWC) assessment 

of the National Water Initiative.231 The Assessment was critical of government subsidies aimed 

at improving infrastructure efficiency. In particular, it observed that these programs often fail to 

undergo a full cost/benefit analysis that demonstrates the value of the investment.232   

Constraining WUE through the ‘Swiss cheese’ effect   

 

Despite the above, Namoi irrigators’ reactions to the release of the Guide questioned the use of 

buybacks. They contended that buybacks failed to consider the socio-economic impacts of 

retiring this water from irrigation systems. These impacts were most notably identified and 

addressed through the Windsor Inquiry.233 In a discussion of WUE, a significant finding of the 

Windsor Inquiry concerned the ‘Swiss cheese’ effect. 

 

The ‘Swiss cheese’ effect explains the potential for water buybacks to create holes in irrigation 

systems by decommissioning irrigation channels.234 It leaves the remaining users with an under-

functioning system that is expensive to maintain, as individual users withdraw from a system 

and leave their conveyance equipment to fail.235 As a result, more water must flow through the 

channel to get from one consumptive user to the next. During this process, however, increased 

volumes of water are lost through system inefficiencies such as leaky channels that are no 

longer being maintained.236 In the broader context of WUE, the ‘Swiss cheese’ effect relates 

directly to system efficiency. However, it does not impact groundwater use efficiency (which is 

the focus of this thesis), as groundwater is not transported through an irrigation channel in the 

same way as surface water.237 Its inclusion here is nevertheless important in highlighting the 

range of issues that affect WUE. 

                                                 
228 Ibid 2. 
229 Ibid. 
230 Grafton and Jiang, above n 214, 13–14. 
231 National Water Commission, Securing Australia’s water future, above n 145, 61, 108, 117. 
232 Ibid 61.  
233 Standing Committee on Regional Australia, Windsor Inquiry, above n 106, ‘Terms of Reference’, xiii. 
234 Ibid 104 [5.27].  
235 Ibid 104 [5.27].  
236 Ibid 105 [5.28].  
237 See below Section 4.3.2. 
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It is arguable that the MBDP is operating on questionable logic. In attempting to acquire 

environmental water through ‘efficiency measures’, it has pursued the least efficient of the two 

policy options. Although possibly improving efficiency at the individual irrigator level, 

‘efficiency measures’ constrain basin-wide WUE. Pursuing WUE in isolation of a broader 

connected system reduces the capacity to ensure basin-wide sustainability because it 

disconnects the use of these measures from the wider purpose that they are enacted to achieve, 

being sustainability.  

 

4.3.2 Ground versus surface water: efficiency measures and groundwater  

 

The second factor constraining WUE in the Namoi Catchment is the fact that groundwater is 

largely ignored in both federal and state policy designed to improve WUE. The issue discussed 

in here is the relationship of MDBP WUE measures to groundwater.  

 

Relationship of MDBP WUE measures to groundwater 

 

The MDBP clearly illustrates the Federal Government’s commitment to aligning WUE with SD 

through regulatory measures. However, the MDBP distinguishes between measures aimed at 

achieving the required surface water sustainable diversion limits (SDL), and those aimed at 

achieving the required groundwater SDLs.238 Surface water SDLs are achieved in part through 

efficiency measures, 239  which – as previously explained – are measures that help reduce 

consumptive use of water, such as improved infrastructure. 240  By contrast, reductions to 

groundwater SDLs are achieved by reference to new or improved information concerning 

various characteristics of the Basin’s groundwater resources. 241  This includes information 

regarding recharge rates, surface water connectivity, groundwater usage patterns or, separately, 

Basin policy and water management planning.242 The distinction is clear: the focus on WUE 

improvements central to attaining surface water SDLs is noticeably absent from the method of 

attaining groundwater SDLs. 

The policy preference of investing in WUE for surface water over groundwater is best 

demonstrated through the Sustainable Rural Water Use and Infrastructure Program 

                                                 
238 See above Section 4.2.4.  
239 Basin Plan cl 7.04.  
240 See above Section 4.2.4 
241 Basin Plan cl 7.24. 
242 Ibid cl 7.25; Foerster, ‘Basin Plan’, above n 182, 489. 
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(SRWUIP).243 This program funds projects that increase efficiencies at the system and storage 

levels.244 High levels of system inefficiency for surface water can have an indirect impact on 

groundwater use efficiency because, where groundwater is available, its resources can be relied 

upon to offset the losses incurred from surface water inefficiency. This is because groundwater 

is less vulnerable to these system losses.245 Thus, program funding is more likely to be directed 

addressing surface water system inefficiencies.    

The NSW Irrigated Farm Modernisation Project (IFMP) provides a pertinent illustration of the 

broader shortcoming that sees groundwater neglected from policies focussed on WUE 

improvements. Funded under the SRWUIP, it specifically aims to improve WUE in on-farm 

irrigation systems. Its primary focus is on subsidising upgrades to pumps, storage, and supply 

systems. 246  Examples of an IFMP upgrade include implementing lateral and centre pivot 

irrigation machines.247  

 

As specific measures, the activities that the IFMP covers have the potential to improve WUE of 

either ground or surface water resources.248 Both resources can experience losses in the process 

of applying water to consumptive use, for example irrigating crops. Yet, in its implementation, 

IFMP funding is available only to users of regulated rivers.249 Consequently, the potential for 

groundwater users – including those in the Namoi Catchment – to engage with WUE measures 

in similar vein to surface water irrigators in the MDB is unsupported by this particular program. 

Hence, the problem is an implementation shortcoming, where the benefits derived from 

improving groundwater use efficiency are sacrificed in order to focus on surface water 

efficiency.  

 

                                                 
243 Department of the Environment, Australian Government, Sustainable Rural Water Use and 
Infrastructure Program <http://www.environment.gov.au/topics/water/rural-water/sustainable-rural-
water-use-and-infrastructure> (Sustainable Rural Water Use and Infrastructure Program); see below 
Chapter 6 Section 6.2.2. 
244 Department of the Environment, Sustainable Rural Water Use and Infrastructure Program, above n 
243.  
245 See, eg, S K Srivastava, Ranjit Kumar, and R P Singh, ‘Extent of Groundwater Extraction and 
Irrigation Efficiency on Farms under Different Water-market Regimes in Central Uttar Pradesh’ (2009) 
22 Agricultural Economics Research Review 87, 87, 92.  
246 Department of Primary Industries, Agriculture, New South Wales Government, NSW Sustaining the 
Basin: Irrigated Farm Modernisation 
<http://www.dpi.nsw.gov.au/agriculture/resources/water/irrigation/sustaining-the-basin>.  
247 Ibid.  
248 See generally, Namoi Councils, above n 117, (demonstrating the use of these measures by 
groundwater irrigators to improve their WUE).  
249 Department of Environment, Australian Government, Project Schedule [20]  
<http://www.environment.gov.au/system/files/resources/bfa35795-6c4c-4be1-a149-
f4991eba1de5/files/nsw-irrigated-farm-modernisation-schedule-5.pdf>.  

http://www.environment.gov.au/topics/water/rural-water/sustainable-rural-water-use-and-infrastructure
http://www.environment.gov.au/topics/water/rural-water/sustainable-rural-water-use-and-infrastructure
http://www.dpi.nsw.gov.au/agriculture/resources/water/irrigation/sustaining-the-basin
http://www.environment.gov.au/system/files/resources/bfa35795-6c4c-4be1-a149-f4991eba1de5/files/nsw-irrigated-farm-modernisation-schedule-5.pdf
http://www.environment.gov.au/system/files/resources/bfa35795-6c4c-4be1-a149-f4991eba1de5/files/nsw-irrigated-farm-modernisation-schedule-5.pdf
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Despite the above, it is important to note that groundwater users in the Namoi Catchment are 

not subject to entitlement reductions under the current MDBP.250 Consequently, they have not 

benefited from subsidised infrastructure improvements primarily because environmental water 

returns are being taken largely from surface water. As examined below, however, they are likely 

to suffer reductions after 2017, meaning that not investing in WUE improvements for 

groundwater resources remains a live point.251  

 

4.3.3 Administrative outcomes not supported by best available science 

 

The final regulatory constraint on WUE measures in the Namoi Catchment is the disconnect 

between the best available science and the management of the Namoi Catchment water 

resources. Two issues are central to this discussion: the science that informed the 2010 Guide to 

the Basin; and the concession in the MDBP to consider transitional measures rather than 

imposing the Guide’s recommended reductions. In the context of the Namoi Catchment, 

‘transitional measures’ include the Achieving Sustainable Groundwater Entitlements Program 

(ASGE) and use of supplementary licences, both of which help groundwater reduce to the 

sustainability limit that was calculated for the introduction of the Namoi Plan.252 

 

Is the MDBP in the Namoi Catchment based on best available science? 

 

The 2010 Guide to the Basin was supposedly premised on best available science (BAS).253 The 

peer-reviewed science was an independent assessment of the need for further entitlement 

reductions. The peer-review process specifically investigated the models that had been used to 

determine groundwater SDLs. The Upper and Lower Namoi Catchment were subject to 

individual reviews (Namoi groundwater reviews) to validate the reductions of between 22 and 

13 per cent respectively.254  

 

The Namoi groundwater reviews drew two primary conclusions that are relevant to the current 

discussion. The first conclusion regards the Upper Namoi. The peer-review did not quite 

support the Guide’s recommended reductions in entitlements for the Upper Namoi.255 It agreed 

                                                 
250 See below Section 4.3.3. 
251 Ibid. 
252 See above Section 4.2.2. 
253 Murray–Darling Basin Authority, Guide to the MDBP Plan, above n 173, 66.  
254 Ibid 117; D R Woolley, W Timms, and N P Merrick, Peer Review of the Lower Namoi Alluvium 
Numerical Groundwater Model for the Murray–Darling Basin Authority (2010); J R Hillier, W Timms, 
and N P Merrick, Peer Review of the Upper Namoi Alluvium Numerical Groundwater Model for the 
Murray–Darling Basin Authority (2010).  
255 Hillier, Timms, and Merrick, above n 254, 12–13.  
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that some reductions were necessary to reduce the level of take to an environmentally 

sustainable one, per the Water Act requirements.256 However, it concluded that the Guide’s 

estimates for the Upper Namoi reductions were potentially too large.257 Although the peer-

review recommended further reductions to the groundwater SDL below current diversion limits 

for the Upper Namoi, it observed that this did not require a reduction in actual use. Hence, the 

status quo could remain in the Upper Namoi without detrimental effect.258 

 

The second conclusion regarded the Lower Namoi. The peer-review for the Lower Namoi 

supported the Guide’s recommendations. It indicated that the BAS informing the 2006 – and 

thus, current – Namoi Plan (as relevant to the Lower Namoi specifically) was not sustainable 

under the SDL requirements established by the Water Act.259 Rather, it found that continuing 

extraction under the Namoi Plan’s limits would result in a depletion of groundwater storage. 

The review concluded that further entitlement reductions in the Lower Namoi were required to 

avoid this outcome.260  

 

Despite the BAS underpinning the Guide, the MDBP stepped away from these 

recommendations. It did not impose further reductions on Namoi groundwater irrigators 

(amongst others). The continuation of transitional measures, explained below, is central to 

explaining this outcome.   

 

Use of transitional measures as constraints on WUE: ASGE Program and supplementary 

licences 

 

The Namoi Catchment has undergone substantial water law reform since the early 2000s. The 

transitional measures described in Section 4.2.2 above were, ultimately, what the MDBA 

considered when shifting policy direction from the Guide to the MDBP. 261  Transitional 

measures, in particular the ‘existing state based groundwater reduction schemes’, were one of 

several factors considered when readjusting the SDL for groundwater in the MDBP.262 This 

refers to the use of the ASGE Program and supplementary licences to reduce groundwater use in 

the Namoi Catchment.263  

 

                                                 
256 Ibid 12. 
257 Ibid. 
258 Ibid. 
259 Woolley, Timms, and Merrick, above n 254, 11. 
260 Ibid. 
261 See above Section 4.2.2. 
262 Murray–Darling Basin Authority, Methods Report, above n 161, 3. 
263 See above Section 4.2.2. 
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The ASGE Program was invoked because of the compounding effect and uncertainties that 

could arise from ‘placing further reductions on areas currently undergoing reductions’.264 This 

includes the use of supplementary licences, which reduce yearly until the end of the Namoi Plan 

and have helped offset the severity of entitlement reductions faced by Namoi irrigators when the 

new sustainability limit was introduced in 2006. 265  Essentially, although the Guide had 

recommended further reductions in the Namoi, the MDBA took a ‘wait and see’ approach to 

achieving groundwater SDLs, because the transitional measures already in place were still 

operating to reduce groundwater use.   

 

Political compromise ultimately saw the MDBA replace the need for further reductions with an 

approach that allows for the conclusion of these transitional measures. When the MDBP is 

reviewed after the completion of these measures in 2017, further reductions may result. The 

likelihood of this is great, given the above argument that the current MDBP will not achieve the 

required SDL in the Namoi aquifers. This is a particularly interesting point given that not 

achieving the SDL contravenes the Water Act.    

 

Despite their best interests to strike a compromise between community acceptance and 

environmental sustainability, the use of transitional measures have heavily constrained WUE. 

The ASGE Program and use of supplementary licences were both undertaken in good faith to 

alleviate entitlement reductions and help restore SD in Namoi groundwater resources. Their 

continued operation has, instead, prevented the MDBP from imposing further reductions 

purportedly required in the Namoi.266 Their existence in place of further reductions effectively 

stalls the requirement for groundwater users to improve their efficiency. There is no onus on 

these irrigators to improve WUE because there is limited recognition that their groundwater 

resources are compromised and their use is unsustainable. Yet, this is contrary to the indications 

of the BAS.  

 

It is worth highlighting the impact that the use of transitional measures in the MDBP has on SD. 

Sustainable development is impacted because the sustainability limit that the transitional 

measures are working towards are not, in fact, sustainable. The difference in the sustainability 

limit from the Namoi Plan and the SDL under the MDBP is such that the Guide recommended 

reductions of up to 22 per cent.267 The MDBP was enacted to introduce an environmentally 

sustainable level of take, but fails to do so in the Namoi groundwater resources. The Plan 

                                                 
264 Murray–Darling Basin Authority, Methods Report, above n 161, 22.  
265 See above Section 4.2.2. 
266 It is arguable that the objective measure of whether the Basin Plan indicates a sustainable level of take 
is based on the outcome of the independent peer reviews, for example: Woolley, Timms, and Merrick, 
above n 254; Hillier, Timms, and Merrick, above n 254. 
267 Murray–Darling Basin Authority, Technical background, above n 175, 169. 
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favours transitional measures instead, underpinning the role of political compromise in 

constraining WUE.  

 

Therefore, it is arguable that the continued operation of supplementary licences now constrains 

SD in the Catchment, despite their earlier capacity to promote it.268 This is because the licences 

help reduce entitlements to a level that is now being re-evaluated as unsustainable, and yet they 

must remain in place until their planned expiration in 2017. Hence, the capacity of the Namoi 

Catchment to achieve WUE for SD is, potentially, restricted by the continued application of past 

policy. Until the MDBP was developed, it was expected that the Namoi Catchment’s 

groundwater resources would reach the required level of sustainability at the conclusion of the 

Namoi Plan in 2017.269 As that outcome is no longer expected, these transitional measures are 

perhaps best described as an example of policy enacted in good faith and believed to facilitate 

WUE and SD, but later shown to be scientifically challenged. The redeeming quality of the 

MBDP in this respect is that the adjustment mechanisms for achieving groundwater SDLs 

reflect fluid concepts such as new or improved science, meaning that they contain a certain 

flexibility to be adjusted when it becomes clear that current use is unsustainable. However, as 

water law scholar Dr Anita Foerster has observed, this ‘underscores the importance of adopting 

a precautionary approach in the first place’.270  

 

4.4 Conclusion   

 

The management and use of the Namoi groundwater resources has changed dramatically as a 

result of the reform history in the Catchment. Groundwater resources have gone from being 

substantially overallocated and over-extracted, with significant environmental issues, 271  to 

having extractions operate within a sustainability limit that accounts for recharge and human / 

natural discharge. There has been a large reduction in over-extraction through attempts to 

regulate for SD, which have incorporated regulatory measures facilitating WUE. The result was 

presumed to have been successful, with a method to reduce entitlements to sustainability limits 

being implemented through the Namoi Plan in 2006. The recent developments in the MDBP 

have demonstrated weaknesses in this approach, however, and the Catchment’s groundwater 

resources will likely undergo further reform from 2017.  

 

Nevertheless, principles of SD were central to the reform measures enacted in the 2000s. The 

National Water Initiative, WMA 2000, Namoi Plan, and MDBP each have SD as a guiding 

                                                 
268 See above Section 4.2.2. 
269 Ibid.  
270 Foerster, ‘Basin Plan’, above n 182, 490. 
271 Kuehne and Bjornlund, above n 80, 27.  
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objective for their implementation. This objective has materialised through the placing of a cap 

on net consumptive use allocations so that water saved through efficiency measures cannot be 

allocated to further consumptive use beyond a sustainable limit. The restriction on future 

consumptive reuse of saved water is also seen in the use of efficiency measures, which 

emphasise recognising and fostering the benefits that arise for SD from WUE by reserving a 

portion of saved water for non-consumptive uses. Management in the Namoi Catchment has 

thus intertwined the two concepts, and WUE has been recognised as a way to achieve SD of 

water resources. Importantly, this illustrates that principles of SD might ostensibly be pre-

conditions in order for frameworks to meaningfully regulate for WUE.  

 

More recent reform has, however, exposed the shortcomings in measures that had previously 

facilitated WUE and SD in the Namoi Catchment. The MDBP has been enacted in a way that 

uses transitional measures as barriers to achieving further WUE and SD. The continued 

operation of the Achieving Sustainable Groundwater Entitlements Program and supplementary 

licences, however, means that the MDBP cannot impose further reductions in the Namoi until 

they have concluded.272 

 

Furthermore, the MDBP arguably provides an artificial method of improving WUE in the Basin 

through its use of supply and efficiency measures. This chapter has illustrated that these 

measures represent attempts at improving WUE and securing SD that are not particularly cost-

effective, and that they ignore groundwater resources in so doing. The effect is that groundwater 

users are restricted from accessing funds aimed at improving WUE. This presents a potentially 

dangerous impression that current use of Namoi groundwater resources is sustainable, when 

best available science suggests otherwise.  

 

This notwithstanding, it is worth noting that the quest to achieve sustainability of groundwater 

resources in the Namoi Catchment is undertaken in a way that explicitly prioritises reserving 

water for non-consumptive and environmental purposes. This adheres to Tarlock’s game 

changer principles by attaching the measure of sustainability to laws and policies that seek to 

secure these outcomes. The challenges presented to the Namoi Catchment in its pursuit of this 

ideal differ to Colorado’s but broadly reflect the paradox of WUE. Significantly, the paradox is 

avoided because caps are placed on net consumptive allocations so that saved water cannot be 

reused in excess of a sustainable limit. 

 

                                                 
272 It is arguable that the objective measure of whether the Basin Plan indicates a sustainable level of take 
is based on the outcome of the independent peer reviews, for example: Woolley, Timms, and Merrick, 
above n 254; Hillier, Timms, and Merrick, above n 254. 
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Case study: The Gnangara Mound, WA 
 

 

 

 

 

 
Figure 3: Map of the Gnangara Groundwater System1  

 

 

 

Introduction 

 

The Gnangara Mound is a superficial unconfined aquifer that underlies Perth, WA, and is part 

of the larger Gnangara Groundwater System (GGS). The Mound is a primary source of water 
                                                 
1 Department of Water, Western Australia Government, Gnangara groundwater system 
<http://www.water.wa.gov.au/Understanding+water/Groundwater/Gnangara+Mound/default.aspx>.  

http://www.water.wa.gov.au/Understanding+water/Groundwater/Gnangara+Mound/default.aspx
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for domestic and small irrigation purposes across Perth. Its use has increased dramatically since 

1997, when a campaign was launched to promote the use of private bores for garden irrigation 

in place of using water from the Integrated Water Supply Scheme (also known as ‘scheme 

water’).2 The campaign was the result of extended periods of lower than average rainfall, which 

have been seen in southwest WA since the mid-1970s.3  Reduced rainfall has affected the 

Mound’s groundwater levels, which have been in decline since the 1980s4 at annual rates of 

over 0.4 metres in some areas.5 This has all occurred within the bigger picture of population 

growth, which continues to increase.6  

 

The law and policy regulating access to and use of the Gnangara Mound groundwater resource 

must, therefore, tackle the cumulative impacts of a drier climate and increased population. By 

contrast, historical regulation of the Mound and the broader Gnangara Groundwater System 

indicates that groundwater resources underlying Perth were traditionally regarded as ‘plentiful’.7 

The need to improve water management regulation in WA has seen two stages of reform occur 

to the Rights in Water and Irrigation Act 1914 (WA) (RiWIA) and association legislation, in 

1995 and 2000. The first was aimed at providing institutionalised reform to the regulatory 

structures governing water resources, whereas the reforms in 2000 amended more substantive 

components of the RiWIA including definitions, vesting provisions, and subsequent licence 

requirements.8  

 

Continued pressure from a drying climate and an expanding population now requires that WA 

undertake a new stage of water law review. This must look directly at ensuring that water is 

used efficiently in order to help secure a sustainable water future for Perth. Perth must avoid the 

                                                 
2 Water and Rivers Commission, Western Australia Government (August 1998) Water Facts 12, 1 
<http://www.water.wa.gov.au/PublicationStore/first/10256.pdf>. 
3 See especially, Department of Water (WA) Gnangara Groundwater Areas Allocation Plan (2009) 9–10, 
13 (Gnangara Allocation Plan). See also Cahit Yesertener, ‘Impacts of climate, land and water use on 
declining groundwater levels in the Gnangara Groundwater Mound, Perth, Australia’ (2005) 8 Australian 
Journal of Water Resources 143 (differentiating the causes of continued groundwater decline between 
climate, land use practices, and water use).   
4 Department of Water, Western Australian Government, Gnangara groundwater level 
<http://www.water.wa.gov.au/Understanding+water/Groundwater/Gnangara+Mound/Gnangara+groundw
ater+level/default.aspx> (graphing up to date groundwater levels across the Gnangara Mound).   
5 Department of Water (WA) Gnangara Allocation Plan, above n 3, 13.   
6 Australian Bureau of Statistics, 3218.0 – Regional Population Growth, Australia, 2011-12 (29 August 
2013) < http://www.abs.gov.au/ausstats/abs@.nsf/Products/3218.0~2011-
12~Main+Features~Western+Australia?OpenDocument> (noting that Perth was Australia’s fastest 
growing capital city between 2011 and 2012).   
7 Captain James Stirling, 1827, quoted in William A Davidson, Hydrogeology and Groundwater 
Resources of the Perth Region, Western Australia (Geological Survey of Western Australia, Bulletin 142, 
1995) 3. 
8 See especially, Alex Gardner, ‘Water Resources Law Reform in Western Australia – Implementing the 
CoAG Water Reforms’ (2002) 19(1) Environmental and Planning Law Journal 6 (describing the 
historical process of water reform in WA and its attempts to make WA water law and policy compliant 
with the National Water Initiative) (‘Law Reform in WA’).   

http://www.water.wa.gov.au/PublicationStore/first/10256.pdf
http://www.water.wa.gov.au/Understanding+water/Groundwater/Gnangara+Mound/Gnangara+groundwater+level/default.aspx
http://www.water.wa.gov.au/Understanding+water/Groundwater/Gnangara+Mound/Gnangara+groundwater+level/default.aspx
http://www.abs.gov.au/ausstats/abs@.nsf/Products/3218.0~2011-12~Main+Features~Western+Australia?OpenDocument
http://www.abs.gov.au/ausstats/abs@.nsf/Products/3218.0~2011-12~Main+Features~Western+Australia?OpenDocument
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paradox of water use efficiency (WUE), which as previously discussed stems from increased 

consumptive use exceeding sustainable limits. Current regulation of the Gnangara Mound 

places its groundwater resources on the precipice of succumbing to this paradox; despite some 

increasing efficiency of water use, extraction is beyond what is considered a sustainable level, 

meaning that more water is being extracted from the system than is being recharged. The 

extensive overallocation seen in some relevant areas is visible evidence of this.9   

 

Chapter 5 examines the issues of WUE regulation, sustainable development (SD), and the 

paradox of WUE as they relate to WA, but with a specific focus on the Gnangara Mound. The 

discussion employs the analytical framework developed in previous chapters: it outlines the 

allocation framework for water rights, before investigating the measures that facilitate and 

constrain WUE on the Mound.  

This case study illustrates that the sustainability of groundwater resources is something of a 

forgotten undercurrent in the regulation of the Mound and that, moreover, only minor game 

changers have advanced the cause of SD. Consequently, as noted above, there is great danger of 

succumbing to the paradox of WUE. The result is that an observation made in WA in 2005, that 

‘management of water resources has not kept pace with the demands for and pressures being 

placed on water resources’ continues to be true nearly a decade later.10 

 

5.1 Water allocation framework  

 

Water rights in Western Australia are administered pursuant to the Rights in Water and 

Irrigation Act 1914 (WA) (RiWIA). With few exceptions, the Gnangara Mound is subject to the 

same provisions as other ground and surface waters in WA.11 This section outlines the elements 

of the RiWIA that provide the framework for water rights in WA.  

 

5.1.1 Definitions 

 

Several terms help define the reach of the RiWIA, particularly in relation to the Gnangara 

Mound groundwater resource. The first is ‘water resources’, which establishes the main subject 

matter of the RiWIA. ‘Water resources’ incorporates both ground and surface waters, and 

includes both ‘aquifers and underground waters’.12  

                                                 
9 Department of Water (WA) Gnangara Allocation Plan, above n 3, 42–43; see below Section 5.1.6. 
10 Western Australian Government, State Water Strategy: Irrigation Review Final Report (Prepared for 
the Western Australian Government by the Irrigation Review Steering Committee) (2005) 41 (State 
Water Strategy).  
11 See below Section 5.1.5. 
12 Rights in Water and Irrigation Act 1914 (WA) s 2. 
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The RiWIA defines ‘underground water’ or ‘underground water source’ to include water from 

the ground that percolates into a well or otherwise. The term ‘underground’ is also used in the 

definitions of ‘well’ and ‘spring’. A well is an ‘opening in the ground used to obtain access to 

underground water’. A ‘spring’ is ‘water naturally rising to and flowing over the surface of land, 

but does not include the discharge of underground water directly into a watercourse, wetland, 

reservoir or other body of water’.13  

 

Statutory authority is required for the taking of water from its source, including the taking of 

groundwater from the Gnangara Mound. Pursuant to the RiWIA, ‘take’ means ‘to remove water 

from, or reduce the flow of water in, a watercourse, wetland, or underground water source’. 

Water can be ‘taken’ by means of pumping, stopping, diverting, or releasing, through permitting 

stock to drink it, or through permitting it to ‘flow under natural pressure from a well’.14  

 

5.1.2 Objects 

 

The RiWIA expressly states that sustainable use and development and efficient use of water are 

both objectives guiding its interpretation and operation.   

Sustainable development 

 

Water resources management in WA has the twin purposes of ensuring that water use and 

development can meet the needs of current and future users, while also seeking to protect 

ecosystems and environments. 15  This captures the essence of SD by considering use and 

development within the broader parameters of environmental requirements. 16  Although the 

definition separates two key aspects of SD – water use for human purposes, and protecting 

water ecosystems and environments17 – the result is not fatal to the capacity of the RiWIA to 

achieve both. Rather, their separation creates a flexible approach to their interpretation; they 

should be considered in the decision-making process, but they stop short of creating a 

‘substantive statement of any level of sustainability that is to be achieved’.18 

 

                                                 
13 Ibid. 
14 Ibid. 
15 Ibid ss 4(1)(a)(i)(ii). 
16 Yosef Jabareen, ‘A new conceptual framework for sustainable development’ (2008) 10 Environment, 
Development, and Sustainability 179, 181. See generally above Chapter 2 Section 2.1. 
17 Rights in Water and Irrigation Act 1914 (WA) s 4(2).  
18 Gardner, ‘Law Reform in WA’, above n 8, 15.   
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The precautionary principle 

 

The application of the precautionary principle is critical to ensuring that the RiWIA object of 

ensuring SD is realised in practice and with substance. 19  The principle is not an explicit 

inclusion in the RiWIA objects, but has been incorporated in the interpretation of the objects 

pursuing SD.20 The water allocation framework of the RiWIA also supports the incorporation of 

the precautionary principle as a guiding object. Primarily, notions such as adaptive management 

are specific to the principle’s application, and are inherent in the water allocation framework. 

Consequently, the RiWIA must be read in a way that accommodates this broader 

consideration.21  

 

This approach was affirmed in More v Water and Rivers Commission (More):22 ‘[t]he fact that 

the RiWI Act outlines these objectives in relation to the control of water resources rather 

suggests that a precautionary approach is indeed appropriate’. 23  Legal scholars Gardner, 

Bartlett, and Gray have since noted that More ‘reversed a history of unsuccessful reliance by the 

Water and Rivers Commission on the precautionary approach in water licence appeals’.24 Thus, 

it seems reasonably clear that the RiWIA impliedly incorporates the precautionary principle in 

its objects through its requirement to ensure sustainable use and development, and ecological 

protection. Further, such an object is now an unequivocally central element in natural resources 

management more generally.25 

Water use efficiency 

 

The RiWIA promotes WUE through its object of pursuing the ‘orderly, equitable and efficient 

use of water resources’.26 This object carries some uncertainty, however, primarily because 

there is no legislative guidance on how efficiency should be defined. Rather, WUE is attached 

to the orderly and equitable use of water. This has led Vivian Chung to describe it as pertaining 

specifically to allocative efficiency because it incorporates principles of distributive justice.27 

The State Administrative Tribunal had previously also held in More that social equity was a 

                                                 
19 See above Chapter 2 Section 2.1.2. 
20 See especially, More v Water and Rivers Commission [2006] WASAT 112. 
21 Gardner, ‘Law Reform in WA’, above n 8, 15–16.  
22 More v Water and Rivers Commission [2006] WASAT 112. 
23 Ibid [82]. 
24 Alex Gardner, Richard Bartlett, and Janice Gray, Water Resources Law (LexisNexis Butterworths, 
2009) 73 [4.44]. 
25 More v Water and Rivers Commission [2006] WASAT 112 [84]. See also Telstra Corp Ltd v Hornsby 
Shire Council (2006) 67 NSWLR 256.   
26 Rights in Water and Irrigation Act 1914 (WA) s 4(1)(b). 
27 Vivian Chung, ‘Making Waves: an Overhaul of Western Australia’s Legislative Framework for the 
Allocation of Water’ (2007) 26 Australian Resources and Energy Law Journal 161, 170.  
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consideration when assessing applications for water allocations.28 

Speaking in the WA Parliament in 1999, the Honourable Max Evans noted in the second 

reading speech to the 2000 RiWIA amendments that the objectives ‘set the scope of water 

resource management’. He included as key objects the management of water resources for their 

sustainability, the protection of environmental values, and the encouragement of efficient use of 

water.29 Couched in this language, it is clear that WUE is a central object of the RiWIA. It is 

also clear, however, that in confining ‘efficiency’ to allocative efficiency, Chung diverges from 

this parliamentary interpretation, and the phrase should instead be interpreted in its broader 

context. This broader context is particularly crucial to areas such as the Gnangara Mound, 

which require changed management practices in order to ensure future environmental and 

economic viability.  

WUE has since been defined in WA through DOW policy: ‘increasing water supply efficiency 

and water demand efficiency to minimise the taking and use of water’.30 This has been clarified 

as maximising productivity, through ‘achiev[ing] the best return from the available water 

entitlement’. The DOW envisages two ways in which the best return may be produced: either by 

applying less water to achieve the original purpose, or by increasing productivity with the same 

volume of water.31 

The extent to which this policy definition can be read into the undefined legal framework of the 

RiWIA objects remains unexplored. By analogy to the application of the precautionary principle 

in the RiWIA, it is suggested that the policy reading is consistent with both the relevant objects 

provision and the broader Act. This is particularly because the Act requires water resources in 

WA to be managed sustainably and in a way that ensures future water security, which WUE can 

help achieve if managed in a way that avoids its paradoxical outcome. The inextricable links 

between WUE and SD further support this suggestion; it is difficult to exclude WUE as a 

measurement of water use from the RiWIA objects if WUE is required in order to achieve the 

SD of water resources. 

 

 

                                                 
28 More v Water and Rivers Commission [2006] WASAT 112 [67].  
29 Western Australia, Parliamentary Debates, Legislative Council, 25 November 1999, 3819 (Max Evans, 
Minister for Racing and Gaming). 
30 Department of Water (WA) Operational policy no. 1.02 – Policy on water conservation/ efficiency 
plans (2009) 32 (WCEP Policy). 
31 Ibid 5. 
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5.1.3 Vesting provisions 

 

Common law did not limit the volume of water that WA landowners overlying groundwater 

resources could take.32 The lack of restrictions accords with the NSW experience prior to its 

enactment of legislation for water access and use.33 The RiWIA now vests the right to the use, 

flow, and control of all natural waters in WA in the Crown,34 which includes an ‘underground 

water source’.35 Although some categories of water remain explicitly excluded (or generally 

omitted) from the RiWIA, the groundwater in the Gnangara Mound is vested in the Crown and 

is subject to these statutory provisions.36  

 

5.1.4 Stock and domestic rights 

 

The taking of water for stock and domestic purposes does not require a licence.37 The only 

requirement here is the need to establish lawful access to the land. Groundwater can be 

extracted from the Gnangara Mound without a licence for the purposes of: 

 

 fire fighting;  

 non-intensive stock watering purposes;  

 ‘ordinary domestic uses’; or  

 watering lawn or garden smaller than 0.2 hectares.38 

 

Intensive conditions are defined as ‘conditions in which the cattle or stock:  

 

 are confined to an area smaller than that required for grazing under normal conditions, 

and  

 are usually fed by hand or by mechanical means’.39 

                                                 
32 Dunn v Collins (1867) 1 SALR 126. See also Alex Gardner, ‘The Legal Basis for the Emerging Value 
of Water Licences – Property Rights or Tenuous Permissions’ (2003) 10 Australian Property Law 
Journal 1, 13 (describing the common law foundations of water licences in WA) (‘Emerging Value of 
Water Licences’); Gardner, Bartlett, and Gray, above n 24, 208 [11.2].  
33 See above Chapter 4 Section 4.1.6. 
34 Rights in Water and Irrigation Act 1914 (WA) s 5A(c). 
35 Ibid. 
36 Gardner, ‘Emerging Value of Water Licences’, above n 32, 4–5. 
37 Rights in Water and Irrigation Act 1914 (WA) s 26C(2). See also Department of Water (WA) 
Gnangara Allocation Plan, above n 3, 48.  
38 Department of Water (WA) Gnangara Allocation Plan, above n 3, 48. An exemption order under 
Rights in Water and Irrigation Act 1914 (WA) s 26C(2) eliminated the requirement of a licence to 
abstract groundwater on the Gnangara Mound for domestic purposes. See Department of Water, Western 
Australian Government, Domestic Garden Bores 
<http://www.water.wa.gov.au/Managing+water/Domestic+garden+bores/default.aspx>.    
39 Rights in Water and Irrigation Act 1914 (WA) ss 21(4)(a)(b). 

http://www.water.wa.gov.au/Managing+water/Domestic+garden+bores/default.aspx
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In 2009, it was estimated that there were approximately 80 000 unlicensed bores on the 

Gnangara Mound.40 This constituted 18 per cent of total water use in respect of the Gnangara 

Groundwater System, or 58 000 ML/ year.41  

 

5.1.5 Licensing requirements 

 

The taking of water beyond these basic extractions (above) requires a licence. Several 

requirements must be met before a licence will be conferred. Before examining licence 

requirements, it is important to note that water resources in WA can be divided according to 

their management; specifically, they can be prescribed, proclaimed, or neither.42 Groundwater 

resources can also be divided according to whether they are artesian or non-artesian.43 Each 

management category and resource is subject to specific regulation.44 The Gnangara Mound is 

both a proclaimed area and a non-artesian resource,45 and so is regulated under the RiWIA 

provisions pertaining to these areas.46 It is also important to note that a right to take and divert 

water exclusively cannot be acquired by length of use.47 

 

Licence eligibility  

 

Unlike NSW, land and water entitlements in WA have only been partially unbundled.48 This 

means that the same licence covers both access to and use of water, and that water licences 

remain attached to the land.49 It also means that water cannot be used away from the land that 

overlays the water source without a separate approval. 

 

Lawful access to the land overlying an aquifer is thus a pre-condition to extracting groundwater 

on the Gnangara Mound.50 This requirement exists regardless of whether the right to extract 

water is administered pursuant to a stock and domestic right, or for intensive purposes permitted 

by licences. Lawful access to the land is distinct from ownership or occupation of land.51 By 

                                                 
40 Western Australian Government, Gnangara sustainability strategy: Draft for public comment (2009) 5. 
41 Department of Water (WA) Gnangara Allocation Plan, above n 3, 28. 
42 Rights in Water and Irrigation Act 1914 (WA) div 3.    
43 Ibid.   
44 Compare Rights in Water and Irrigation Act 1914 (WA) ss 25A–26B. 
45 Department of Water (WA) Gnangara Allocation Plan, above n 3, 6. 
46 Rights in Water and Irrigation Act 1914 (WA) ss 26B, 26C, 26D (as relates to both proclaimed areas 
and non-artesian). 
47 Ibid s 5D. 
48 Gardner, ‘Law Reform in WA’, above n 8, 6; see above Chapter 4 Section 4.1.5. 
49 See below Section 5.3.1. 
50 Rights in Water and Irrigation Act 1914 (WA) ss 5C(c)(i), 25A, sch 1 cl 3. 
51 Ibid sch 1 cl 3. 
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obtaining written permission from the land owner, a third party may utilise a licence attached to 

land that they do not own or occupy.52   

 

Licence to take water 

 

A further pre-requisite to obtaining a licence is that the water being accessed is of good 

quality.53 Moreover, when handling a licence application, the Minister has a duty to consider 

whether the proposed taking and use: 

 

 is in the public interest;  

 is ecologically sustainable;  

 is environmentally acceptable;  

 may prejudice other current and future needs for water;  

 would prove detrimental to another person;  

 could be provided for by another water source; or 

 abides with relevant local practices, by laws, plans, and relevant Ministerial decisions.54  

 

Licences are generally conferred for a period of ten years,55 but technically can be granted or 

renewed for a fixed or indefinite duration.56 A licence granted for an indefinite duration can 

terminate in three circumstances:57  

 

1. the licensee may become ineligible to hold the licence;58  

2. the licence may be forfeited pursuant to the surrender clauses under the RiWIA;59  

3. the licence may be suspended or cancelled for reasons including: 

 

 detrimental effect on other persons; or  

 unacceptable damage to the water resource or its associated environment.60  

 

                                                 
52 Ibid sch 1 cl 3(b). 
53 Gardner, Bartlett, and Gray, above n 24, 15 [1.26]–[1.27].  
54 Rights in Water and Irrigation Act 1914 (WA) sch 1 cls 7(2)(a)–(h). 
55 Ibid sch 1 cl 12(3).  
56 Ibid sch 1 cl 12(1). 
57 Rights in Water and Irrigation Act 1914 (WA) sch 1 cl 12. 
58 Ibid sch 1 cl 12(2)(a). 
59 Ibid sch 1 cl 27. 
60 Ibid sch 1 cl 25. 
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The Minister may also impose terms, conditions, or restrictions with respect to these three 

matters, or other matters relating to the mechanics of use.61 Licences on the Gnangara Mound 

commonly have conditions pertaining to:  

 

 permitted use of water; 

 watering hours;  

 metering requirements;  

 reporting duties; or  

 the development of water conservation/ efficiency plans.62 

 

The Minister must refuse a licence where the applicant is unlikely to be willing or able to 

comply with such conditions.63 However, the RiWIA does not permit the Minister to place an 

embargo on new licence applications, regardless of the level of allocation in an area.64  

 

Licence to construct works 

 

The RiWIA generally requires a separate licence for the construction of works that may be 

required to take water. Therefore, all licensed groundwater users on the Gnangara Mound 

require a licence in order to commence construction, or to enlarge, deepen or alter an existing 

well.65 The licence to construct a well is held by both the lawful landowner and the occupier at 

the time of application.66  

 

It is an offence to alter a well without approval for any purpose, other than necessary 

maintenance or repairs during the currency of a licence. If maintenance or repairs are required, 

the Minister must be notified in writing within 7 days of their commencement.67 An amendment 

permitting alterations to wells may be given to licensees.68 

 

Stock and domestic wells on the Gnangara Mound are exempt from this,69 however, because the 

requirement does not apply to unlicensed non-artesian wells in proclaimed management areas, 

which describes the Mound.70  

                                                 
61 Ibid sch 1 cls 7(1), 15(2), Appendix. 
62 See below Section 5.2.3. 
63 Rights in Water and Irrigation Act 1914 (WA) sch 1 cl 8. 
64 See below Section 5.3.1. 
65 Rights in Water and Irrigation Act 1914 (WA) s 26D(1). 
66 Ibid s 26D(3). 
67 Ibid s 26F(1).  
68 Ibid s 26F(3). 
69 Gardner, Bartlett, and Gray, above n 24, 437 [18.25]. 



Chapter 5 – The Gnangara Mound 
 
 

 139 
 

5.1.6 Allocation methods  

 

All licences have conditions stipulating the maximum volume of water that can be taken, known 

as the water entitlement.71 The volume of water allocated to a licensee in WA has historically 

been determined on a crop and purpose basis. Under this method, water use was standardised 

across specific crops, and altered according to the number of irrigated hectares. Although 

licensees are now conferred with a volumetric allocation, the primary method remains the same; 

‘allocations are determined by applying a standard volume per hectare for the particular crop to 

the number of hectares to be irrigated’.72 

 

Water rights in WA have also traditionally been conferred under a policy of first in first 

served.73 Thus, an earlier application for a take and use licence would generally be approved 

ahead of any subsequent application. This allocation process has traditionally emphasised time 

of administrative application to take water as the central factor in the administration of water 

rights, rather than considerations of, for example, allocating the resource to its highest value 

use.74 It is arguable then that broader considerations of WUE have historically been excluded 

from the decision-making process.75    

 

Allocation planning 

 

Allocations on the Gnangara Mound are also subject to the Gnangara Groundwater Areas 

Allocation Plan (Gnangara Allocation Plan). The Department of Water (DOW) allocates and 

manages water use on the Gnangara Groundwater System, including the Gnangara Mound, 

pursuant to this Plan. The Plan specifies the allocation limits of each groundwater area and sub-

area, as well as the volume of water that is available for allocation. Notably, the Plan does not 

contain management principles for determining issues of access, use and sharing of the resource 

during times of water shortage, beyond determining inflexible allocation limits for the life of the 

plan.76 

 

                                                                                                                                               
70 Rights in Water and Irrigation Act 1914 (WA) s 26C(2). See also Department of Water (WA) 
Gnangara Allocation Plan, above n 3, 48.  
71 Rights in Water and Irrigation Act 1914 (WA) sch 1 cl 28; see below Section 5.1.7. 
72 Western Australian Government, State Water Strategy, above n 10, 50.   
73 See generally, Department of Water (WA) Discussion paper Review of first-in first-served policy 
(2011) (Review of first-in first-served). 
74 Cf above Chapter 3 Section 3.1.7 (priority of time is based on the extraction of groundwater resources 
rather than an administrative application, which has traditionally been adjudicated after the water source 
has already been accessed).  
75 Department of Water (WA) Review of first-in first-served, above n 73, 16.    
76 Cf above Chapter 4 Section 4.1.6. 
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The Gnangara Allocation Plan is not a statutory water management plan.77 It is made expressly 

as a non-statutory plan,78 rather than under the relevant RiWIA planning provisions that could 

give it statutory status.79 The political motivation to implement statutory provisions has been 

minimal. At the time of the Act’s enactment the Water Resources Council, whose establishment 

was required in order to complete the statutory plan making process, had not been created. It has 

not been established since.80 From the outset then, there has been little scope for statutory plans. 

This notwithstanding, a statutory plan made under the current RiWIA provisions would have the 

effect of being a relevant consideration only for licensing decisions in the same way as the non-

statutory Gnangara Allocation Plan.81 Thus, it has made little difference for the DOW to use 

non-statutory plans, which by virtue of their status are not compliant with the National Water 

Initiative.82  

 

The Gnangara Allocation Plan exposes overallocation in certain management areas on the 

Gnangara Mound. One-third of the main management areas on the Mound were overallocated at 

the time of the Plan’s creation in 2009.83 This is also the case for five of the eight management 

areas on the Leederville aquifer, and three of the seven management areas on the Yarragadee 

North aquifer.84 The most recent figures, from 2011, reveal that five of the eight management 

areas on the Gnangara Mound remain overallocated.85  

 

The overallocation experienced on the Gnangara Mound effectively means that there is no water 

available for allocation. As water availability is a precondition to obtaining a licence, 

overallocation should preclude the government granting of any future licences in this area.86 As 

explained above, 87  however, there are no provisions that permit the Minister to place an 

                                                 
77 Department of Water (WA) Water allocation planning in Western Australia – A guide to our process 
(2010) 4 (Water allocation planning in WA). 
78 Ibid. See also Alex Gardner, ‘Environmental Water Allocations in Australia’ (2006) 23(3) 
Environmental and Planning Law Journal 208, 221. 
79 Rights in Water and Irrigation Act 1914 (WA) pt III div 3D. 
80 See especially, Rights in Water and Irrigation Act 1914 (WA) s 26GZE (the Water Resources Council, 
whose approval was required to effectuate water management plans, was never created).  
81 Gardner, Bartlett, and Gray, above n 24, 292–293 [14.39]–[14.40].  
82 See below Section 5.3.1. 
83 Department of Water (WA) Gnangara Allocation Plan, above n 3, 42. Specifically, these areas, and 
their overallocation were: Beermullah Plain South (4.3%), Guilderton South (4.8%), Whiteman Park 
(10%), City of Nedlands (1.7%), City of Perth (8.6%), Central Swan (59.8%), East Swan (23%), Neaves 
(71%), North Swan (49%), Radar (18%), Adams (24%), Carabooda (27%), Jandabup (2.8%), Lake 
Gnangara (6.7%), Mariginiup (19.4%), Nowergup (39%), and Pinjar (70%). 
84 Department of Water (WA) Gnangara Allocation Plan, above n 3, 43. 
85 Western Australia, Parliamentary Debates, Legislative Council, 29 November 2011, 9950d–9951a 
(Hon Helen Morton, Minister for Health; Disability Services). Specifically, the overallocated 
management areas are: Gnangara Groundwater Area (28%), Gwelup Groundwater Area (12%), 
Mirrabooka Groundwater Area (8%), Swan Groundwater Area (18%), and Wanneroo Groundwater Area 
(14%). 
86 See above Section 5.1.5; see below Section 5.1.9.  
87 See above Section 5.1.5. 
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embargo on new licence applications, meaning that applicants can still apply for new licences or 

to increase an existing entitlement.88 It is unlikely that new licences are being granted; however, 

successful applications for renewed use of the same volume of water continue to be problematic 

because they do not help reduce the overall level of extraction.  

 

5.1.7 Water entitlement transactions 

 

Water entitlement transactions refer to the trade and transfer of water. The RiWIA framework 

for water entitlement transactions differentiates between trade and transfers. Water trade 

involves the permanent trading of an entitlement to another licensee, for extraction from a 

different location. A transfer is also permanent, but permits the new licensee to take water from 

the same location.89 Eligibility to engage in either transaction is restricted to current licensees, 

meaning that both parties must be current licensees.90 The Minister approves the transaction91 

and, therefore, has discretion to refuse the application for trade or transfer.92  

Several pre-conditions (apart from issues of lawful access to land) restrict the capacity of 

licensees to engage with water transactions. These are at the discretion of the DOW because 

they are found in the policy Operational policy 5.13: Water entitlement transactions for 

Western Australia (as opposed to the RiWIA) through requirements that transactions:  

 cannot occur across separate sub-areas;  

 must account for the requirements of groundwater-dependent ecosystems; and  

 in terms of volume, are limited to water entitlements that remain unused by a licensee in 

a specific year.93  

 

New landowners engaging with water transactions are subject to a further restriction. Pursuant 

to the RiWIA, they have 30 days from the date of sale to apply for a transfer of the attached 

water entitlement. A new licence application must be submitted if the transfer is not requested 

in time and the applicant is unable to justify the delay.94   

 

                                                 
88 See below Section 5.3.1. 
89 Department of Water (WA) Operational policy 5.13: Water entitlement transactions for Western 
Australia (2010) 17 (Trading Policy). 
90 Rights in Water and Irrigation Act 1914 (WA) ss 5C, 25A(2), 26D(3), sch 1 cl 3; Department of Water 
(WA) Trading Policy, above n 89, 5.  
91 Rights in Water and Irrigation Act 1914 (WA) sch 1 cl 31(1). 
92 Ibid sch 1 cl 31(4). 
93 Department of Water (WA), Trading Policy, above n 89, 6–7. 
94 Rights in Water and Irrigation Act 1914 (WA) s 14(c); Department of Water (WA) Trading Policy, 
above n 89, 7. 
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5.1.8 Environmental water allocations  

 

Environmental water allocations (EWA) on the Gnangara Mound relate specifically to 

groundwater-dependent ecosystems. Relevant conditions can be imposed in four distinct ways: 

 through the making of management plans;95 

 through licence conditions;96 

 by placing ‘ministerial conditions’ on licences or management plans, pursuant to the 

Environmental Protection Act 1986 (WA) (EP Act);97 or 

 through the making of local by-laws that specify requirements for EWAs that are 

pertinent to local circumstances.98 

The DOW has relied on the use of the EP Act ministerial conditions to establish EWAs since 

1986.99 The ministerial conditions have established water level criteria, which are determined 

through extensive ecosystem monitoring. Using these criteria, the DOW and its predecessor 

agencies have monitored the impacts that reduced water levels have on areas of ecological 

significance, such as wetlands. 100  Pursuant to these provisions, 30 sites of ecological 

significance are currently monitored on the Gnangara Mound.101 

The ministerial conditions technically create a requirement to allocate environmental water prior 

to allocating water for consumptive purposes. They are also self-executing, meaning that they 

are immediately legally operative. In theory, the conditions could allocate water to the 

environment prior to the commencement of an approved development. However, the same 

problems that prevent WA from enacting statutory water sharing plans also prevent the EWAs 

from being fully implemented, because the body required to sign off them does not exist.102 

Despite this, and legally, non-compliance with the ministerial conditions remains an offence 

under the EP Act.103  

 

                                                 
95 Rights in Water and Irrigation Act 1914 (WA) s 26GU. 
96 Ibid sch 1 cl 15, Appendix to sch 1, items 2, 9. 
97 Environmental Protection Act 1986 (WA) pt IV divs 1–2. 
98 Rights in Water and Irrigation Act 1914 (WA) ss 26L–26N. 
99 Environmental Protection Act 1986 (WA) s 45. 
100 Department of Environment (WA) Section 46 Progress Report – State of the Gnangara Mound (2005) 
5. 
101 Department of Water (WA) Environmental management of groundwater abstraction from the 
Gnangara Mound: Triennial compliance report to the Office of the Environmental Protection Authority 
July 2009–June 2012 (2013) 2 (EPA Compliance Report 2013).   
102 See above Section 5.1.6 ‘Allocation planning’.   
103 Environmental Protection Act 1986 (WA) s 47(1).  
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Enforceability of EWAs 

 

In 2013, 16 of the 30 monitored sites were found to be non-compliant with the ministerial 

conditions, 104  which was three more than in the previous report.105 The 2013 report came nearly 

a decade after a similar report, which had objectively determined that the Gnangara Mound was 

overallocated.106 This determination was based on the evidence of declining water levels and 

ecosystem losses, and perceived significant threats to environmental values.107  

 

Enforcing water level criteria requirements is, however, problematic. Complying with 

environmental conditions is a mandatory responsibility for the DOW, meaning that the DOW 

has a responsibility not to issue further licences in overallocated management areas that attach 

EWAs. Yet, the CEO of the Department of Environment and Conservation (DEC), and the 

Minister for the Environment are authorised to act against non-compliance.108 Consequently, 

prosecution is reliant on one of these authorities determining that there has been non-

compliance.109 Unfortunately – and somewhat contrarily – the Minister heads both the DOW 

and DEC, and so is unlikely to prosecute the DOW because of this structure.110  

  

The legal efficacy of ministerial conditions is also questionable. In the past, the WA Supreme 

Court has refused to grant an injunction in the context of a breached ministerial condition unless 

the Minister first concluded that there had been non-compliance. 111  The case is broadly 

analogous to the current breaches of water level criteria by the DOW because the defendant was 

also a government department. It ultimately suggests that a court will not intervene and 

determine non-compliance until the Minister has done so first; but a determination of this kind 

seems unlikely given that it would be akin to a governmental self-prosecution.112 

 

 

 

                                                 
104 Department of Water (WA) EPA Compliance Report 2013, above n 101, 1-2 (fourteen of the 30 sites 
are wetland sites, while 16 are terrestrial phreatophytic vegetation sites). 
105 Ibid 2. 
106 Environmental Protection Authority (WA) Environmental Management of Groundwater Abstraction 
from the Gnangara Mound July 2000 – June 2003: Triennial Report Water and Rivers Commission 
(2004) 14. 
107 Ibid. 
108 Environmental Protection Act 1986 (WA) s 48.  
109 Ibid.  
110 Gardner, ‘Law Reform in WA’, above n 8, 20.  
111 Bridgetown-Greenbushes Friends of the Forest v Executive Director of Conservation and Land 
Management (1997) 18 WAR 126, 179–181 (Templeman J).  
112 Gardner, ‘Law Reform in WA’, above n 8, 20.  
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5.1.9 Water availability and climate variability 

 

Water entitlements in WA are not conferred with consideration of variations to current water 

availability. This means that an entitlement limit authorises the holder to extract the conferred 

volume of water on a yearly basis, regardless of the rainfall, recharge, and (therefore) seasonal 

assessment of water availability.113 This is true for general licensees, even big ones, but not for 

irrigation co-operatives relying on dams, and not for the Water Corporation allocations on the 

broader Gnangara Groundwater System (GGS) (explained below).114   

 

The Water Corporation is the state authority charged with supplying public water through the 

Integrated Water Supply Scheme. It is also the single largest extractor from the Gnangara 

Groundwater System, and was established under the Water Corporation Act 1995 (WA). The 

Act provides that the Corporation’s powers as a public water utility are only exercisable with a 

licence.115 The DOW provides the Corporation with a yearly allocation for extraction to draw 

from the Leederville and Yarragadee aquifers.  

The Water Corporation licence to extract from the GGS is determined according to the 

‘Variable Groundwater Abstraction Rule’ (VGAR). 116  The VGAR permits water extraction 

based on a rolling assessment of the availability of both ground and surface water. When 

surface water supplies in the storage dams are low, higher rates of groundwater may be 

extracted from the Gnangara system. It is a rule of reciprocity, however; when surface storage 

levels are high, the Water Corporation extracts less water from the Gnangara system.117 In this 

way, the VGAR determines the annual allocation permitted for the Corporation based on an 

assessment of current water availability against climate factors. Importantly, however, this does 

not entail seasonal allocations on the basis of recharge, which is central to the Namoi 

Plan.118Also, the allocation limit can be increased on the basis of exceptional circumstances, 

which have occurred in 2009-09, 2009-10, and 2010 through to 2013.119    

 

Section 5.1 has provided the legal background necessary for the critical analysis to which this 

thesis now turns. The background shows that the objects of WUE and SD guide the regulation 
                                                 
113 See especially Gardner, Bartlett, and Gray, above n 24, 437–8 [18.25]. Cf above Chapter 4 Section 
4.1.9. 
114 Department of Water (WA) Department of Water (WA) Gnangara Allocation Plan, above n 3, 88.   
115 Rights in Water and Irrigation Act 1914 (WA) sch 1 cl 3(c). See generally, Water Corporations Act 
1995 (WA) (establishing the Water Corporation with the function of acquiring, storing, treating, 
distributing water for any purpose (s 27)).  
116 Department of Water (WA) Gnangara Allocation Plan, above n 3, 55–58, 88.   
117 Ibid 55. 
118 See above Chapter 4 Section 4.1.6.  
119 Department of Water (WA) Gnangara Allocation Plan, above n 3, 55; Department of Water (WA) 
Annual Report 2012–2013 (2013) 16 (Annual Report 2012–2013); Water Corporation (WA) Drinking 
Water Quality: Annual Report 2012/13 (2013) 8.   
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of the Gnangara Mound, but that it is troubled by dated or ineffectual legislative propositions. 

This theme continues throughout the following two sections. 

 

5.2 Regulatory measures facilitating WUE 

 

Section 5.2 analyses how the framework outlined above facilitates WUE for SD on the Mound. 

It focuses specially on four policies dealing with:  

 

 metering;  

 water entitlement transactions;  

 water conservation and efficiency plans; and 

 management of unused water entitlements.  

 

Through the interaction between key policies and the RiWIA, the Department of Water (DOW) 

has sought to develop a comprehensive framework that facilitates WUE in line with its primary 

objective of meeting water requirements for current and future purposes.120 The cumulative 

effect of these policies is, on paper, a neat framework for addressing WUE in WA and 

furthering the goal of SD. However, as Section 5.3 later illustrates, realising this goal is 

challenged by continued legislative delays and difficulties with policy enforcement.  

 

5.2.1 Metering water use 

 

The RiWIA defines a ‘meter’ as ‘any device for measuring or estimating the volume or flow of 

water that is approved…by the Minister by order published in the Gazette’.121 Pursuant to the 

RiWIA then, a meter is an approved device for measuring water flow. The WA State 

Government has repeatedly pinpointed metering as a method by which to increase WUE and 

improve the sustainability of groundwater resources. 122  Two points have been particularly 

recurrent: the idea that ‘you can’t manage what you don’t measure’; 123  and the fact that 

metering is critical to monitoring the health of aquifer systems, ensuring licence conditions are 

enforced, and the introduction of water trading.124   

 
                                                 
120 Department of Water (WA) Annual Report 2012–2013, above n 119, 5. 
121 Rights in Water and Irrigation Act 1914 (WA) sch 1 cl 46(5). 
122 Western Australian Government, State Water Strategy, above n 10, 16. 
123 Ibid. 
124 See especially Western Australian Government, State Water Strategy, above n 10; James H Skurray, 
Ram Pandit, and David J Pannell, ‘Institutional Impediments to groundwater trading: the case of the 
Gnangara groundwater system of Western Australia’ (2013) 56 Journal of Environmental Planning and 
Management 1046, 1064.  



Chapter 5 – The Gnangara Mound 
 
 

 146 
 

The RiWIA confers on the Minister discretionary powers to require, install, and test meters. In 

the first instance, the Minister may require a meter as a licence condition in respect of any well 

that is subject to a licence to take water.125 Where a meter has been installed, the licensee has a 

responsibility to maintain the meter, and ensure that the readings it provides are accurate.126  

 

A penalty of $2000 applies if the requirement to maintain a meter is breached. There is a 

standing presumption that meter readings accurately represent the volume of water taken by the 

licensee.127 Nevertheless, the Minister may require that meters be tested.128 The regulations may 

also prescribe fees for the cost of meter installation, testing, replacement, and reading.129  

 

The RiWIA itself provides no substantive detail on the specific circumstances in which meters 

may be required, beyond conferring this discretionary power on the Minister. To offset this, the 

DOW has created Strategic policy 5.03 – Metering the taking of water (Metering Policy) to 

outline the thresholds that trigger meter installation. The triggering thresholds in this policy 

apply to circumstances common across areas of the Mound such as water use above ≥500ML 

per year.130  

 

The high threshold of water use triggering metering requirements is significant to note. In 2005, 

the Irrigation Review Steering Committee specifically recognised the problems that a trigger 

threshold of ≥500ML per year can create for water management in respect of a stressed system 

such as the Gnangara Mound. 131  Importantly, the Committee also recognised metering at 

reduced thresholds as a method of improving WUE. 132  The Committee recommended that 

metering thresholds should be reduced to ≥5 ML per year as an active way of addressing the 

level of stress and inefficient use on the Mound.133 Reducing metering thresholds to such a 

degree would have had a meaningful game changing effect, as the result would have been the 

metering of all significant users on the Mound.  

 

Upon review of the metering requirements in 2009 by the DOW, thresholds were instead 

reduced from ≥500ML per year to ≥50ML per year for both new and existing water 

entitlements.134 The change increased the capacity of the DOW to monitor the water use and 

                                                 
125 Rights in Water and Irrigation Act 1914 (WA) sch 1 cl 46(1). 
126 Ibid sch 1 cl 46(2). 
127 Ibid sch 1 cl 47. 
128 Ibid sch 1 cl 46(3). 
129 Ibid sch 1 cl 46(4). 
130 Department of Water (WA) Strategic policy 5.03 – Metering the taking of water (2009) 1 (Metering 
Policy).   
131 Western Australian Government, State Water Strategy, above n 10, 40.  
132 Ibid. 
133 Ibid.  
134 Department of Water (WA) Metering Policy, above n 130, 1.  
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efficiency of more licensees, as the majority of users on the Gnangara Mound extract under 

500ML per year. 135  Consequently, and despite the thresholds not being reduced to the 

recommended ≥5ML per year, the newer metering thresholds would affect a large portion of 

licensees on the Mound. The new thresholds were never implemented however, and have since 

returned to their original pre-2009 requirements of ≥500ML per year.136 

 

The Metering Policy operates in conjunction with the Metering Implementation Plan.137 The 

Plan classifies key management areas in which to prioritise and focus metering efforts. Pursuant 

to the plan, identified areas were targeted to receive government-installed meters over a period 

of eight to ten years.138 The Gnangara Mound was identified as one such priority management 

area due to its prevalent overallocation and ecosystem stress.139  

 

The priority classification of the Mound was also instrumental in it being chosen for the 

Gnangara Mound Metering Project that ran between 2005 and 2010. The Project aimed to 

install government-owned meters on groundwater bores extracting between 5 and 50ML per 

year across the Mound, although the official policy thresholds remained in place for other 

areas.140 The Gnangara Mound Metering Project was trialled as part of an overall effort to 

secure WUE improvements by recording water use and comparing it directly against water 

allocations,141 and operated concurrently with the Metering Policy and the Implementation Plan.     

 

The Metering Project was, essentially, a feasibility study assessing real-time monitoring of 

private groundwater extraction. It had the broad goal of increasing irrigators’ WUE by 20 per 

cent, which was to be achieved by providing licensees with direct data feedback on the 

effectiveness of their WUE measures.142 WUE under the Metering Project was evaluated by 

assessing the data against the type of crop irrigated, which sought to ensure that users were not 

conferred allocations that exceeded their use requirements.143  

 

The benefit of metering to WUE lies primarily in the fact that it permits a direct alignment of 

water use and allocation limits, which enables licensees and managers alike to monitor 

groundwater use. By extension, it also means that WUE can inform SD, because all 
                                                 
135 Interview with Department of Water, Regulation Division (Perth, 12 June 2013).   
136 See below Section 5.3.3. 
137 Department of Water (WA) Metering Policy, above n 130, 4.  
138 Ibid. 
139 Ibid 3–4. 
140 Department of Water, Western Australian Government 
<http://www.water.wa.gov.au/Understanding+water/Groundwater/Gnangara+Mound/Gnangara+Mound+
metering+project/Project+background/default.aspx>. (This page was removed from the DOW website in 
November 2013: Email from Lincoln Kay to Madeleine Hartley, 17 March 2014).  
141 Ibid. 
142 Ibid. 
143 Ibid.     

http://www.water.wa.gov.au/Understanding+water/Groundwater/Gnangara+Mound/Gnangara+Mound+metering+project/Project+background/default.aspx
http://www.water.wa.gov.au/Understanding+water/Groundwater/Gnangara+Mound/Gnangara+Mound+metering+project/Project+background/default.aspx
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stakeholders are aware of water use and can act in ways that promotes wise use.144 This level of 

awareness is particularly important in an overallocated system, and is crucial to preventing 

over-extraction of a licensee’s limit. The effects of illegal over-extraction are particularly severe 

in overallocated and highly stressed areas, as the resource is unable to sustainably support 

further extraction.  

 

Thus, as would have been the case for the Irrigation Review Steering Committee’s suggested 

thresholds, the Metering Project could be said to be a game changer for a critical groundwater 

source. The Project had the opportunity to re-evaluate consumptive use next to crop 

requirements, which could ultimately mean that water excess to consumptive needs could be 

reallocated to groundwater-dependent ecosystems.145 A further benefit of this program could, 

therefore, exist for the EP Act ministerial condition water level criteria that are consistently 

breached. Although the DOW attributes these breaches to climate factors beyond the control of 

allocation decisions, reducing consumptive use of water and reallocating the excess volumes to 

much-needed ecosystems could, nevertheless, assist the DOW to meet its legally required 

environmental allocations.146 

 

Internal dissonance has, however, hindered the fulfilment of the game changing effect that 

improved metering thresholds and evidence could have had on the Gnangara Mound 

groundwater resource. Procedurally, the DOW has moved to a position where it views metering 

as beneficial but not a priority measure in improving WUE.147 This is in contrast to most DOW 

and independent reviews and policies, which have consistently emphasised metering as a 

priority in improving WUE and monitoring groundwater resources.148  

 

A consequence of the above is the new shift in government procedure regarding metering 

thresholds, which has seen them increased rather than reduced. This is not reflected in new 

policy, but is instead demonstrated in the continuation of the Metering Policy that contains the 

original (high) thresholds. The effect that high thresholds might have on ensuring the 

sustainability of groundwater, and in avoiding the paradox of WUE, remains to be seen. These 

                                                 
144 See below Chapter 6 Section 6.2.  
145 Cf above Chapter 3 Section 3.2.1. 
146 See above Section 5.1.8. 
147 Interview with Department of Water, Regulation Division (Perth, 12 June 2013); Letter from 
Department of Water, Regulation Division, 3 July 2013.   
148 Western Australian Government, State Water Strategy, above n 10, 4 (describing the lack of 
compulsory metering as a ‘serious shortcoming in the State’s water resource management processes’); 
Department of Water (WA) WCEP Policy, above n 30, 3, 16; Department of Water (WA) Statement of 
Response: Review in to the management of over-allocated water resources in the Gnangara groundwater 
management area (Sinclair Knight Merz) (2009) 94 (Statement of Response); Department of Water (WA) 
Metering Policy, above n 130, 2.   
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issues are examined below149 – they combine to have a constraining effect on regulating for 

WUE to ensure the SD of the Gnangara Mound groundwater resource.150    

 

5.2.2 Water entitlement transactions 

 

Groundwater transactions in WA are guided by Operational Policy 5.13 – Water entitlement 

transactions for Western Australia (Trading Policy). 151  The Trading Policy recognises the 

crucial link between trade and WUE by incorporating the latter as a central concept. WUE is 

both an explicit inclusion – through encouragement of ‘efficient and effective use of water’ – 

and an implied goal, through the aim to migrate water to ‘higher economic uses’. 152  The 

reallocation of water to a higher use through trade is a basic tenet of allocative efficiency, which 

itself is credited as one of several methods of achieving WUE.153 The policy embraces the 

reallocation of water by permitting transfers between industry sectors so that transactions do not 

restrict the use of water to its original purpose.154 

 

The Trading Policy also aims to facilitate administrative and procedural efficiency. It provides 

specific detail on the administration of transactions, including the approval and implementation 

processes.155 The establishment of an online licence registry in 2010 was a further attempt to 

facilitate this efficiency by enabling prospective buyers to search for information such as licence 

entitlements, tenure, and groundwater sub-areas. In essence, this has the capacity to expedite the 

administration of transactions.156  

 

Trade assumes a central role in increasing licence entitlements.157  The capacity to trade is 

particularly crucial in areas where there is little or no new water available for allocation in a 

system, given that water availability is a pre-condition to obtaining a licence (as distinguished 

from being a pre-condition to trade). Allocations across much of the Gnangara Mound have 

now reached full capacity, and overallocation is endemic to five of the eight proclaimed 

                                                 
149 See below Section 5.3.3. 
150 Ibid Section 5.3.  
151 See above Section 5.1.7. 
152 Department of Water (WA) Trading Policy, above n 89, 7. 
153 Anthony R Turton, ‘Water Scarcity and Social Adaptive Capacity: Towards an Understanding of the 
Social Dynamics of Water Demand Management in Developing Countries’ (Occasional Paper no. 9 
Water Issues Study Group, 1999) 17; see above Chapter 2 Section 2.3.1. 
154 Department of Water (WA) Trading Policy, above n 89, 7. 
155 See above Section 5.1.7. 
156 Department of Water, Western Australia Government, Water trading and register   
<http://www.water.wa.gov.au/Business+with+water/Water+trading+and+register/default.aspx>.  
157 See generally, Gardner, Bartlett, and Gray, above n 24, 561 [25.1]; Department of Water (WA) 
Trading Policy, above n 89, 2. 

http://www.water.wa.gov.au/Business+with+water/Water+trading+and+register/default.aspx
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management areas.158 Consequently, reallocation is critical for future development, and trade is 

often seen as the most efficient way to achieve that. Although this is broadly true of WA, and 

was reiterated most recently in the 2013 DOW Securing Western Australia’s water future, 

Position Paper - reforming water resource management,159 actual instances of trade remain low 

and barriers to the successful operation of a water market remain unaddressed in recent reviews 

of the system.160 

 

Permitting trade of ‘saved’ water 

 

The Trading Policy permits the trade of ‘saved’ water, hence establishing an additional 

encouragement for WUE further to the general encouragement inherent in a system that allows 

for reallocation.161 Saved water is the portion of an allocation that has not been used, where its 

conservation has resulted from pre-approved WUE measures. 162  Importantly, this is 

distinguished from lack of use, which is akin to speculation, is prohibited, and can impede WUE 

measures by inadvertently promoting a ‘use it or lose it’ outcome.163 The distinction is made on 

the basis of the pre-approved WUE measures, which must be engaged in order to categorise the 

unused water as ‘saved’.  

 

The benefits of permitting trade of saved water are far reaching. As foreshadowed above, the 

system acts as an incentive to engage with WUE measures, because licensees are provided with 

a clear impetus to conserve water. That impetus is the financial benefit available in exchange for 

a licensee’s water frugality.164 In the result, the measures permitting the ‘save and trade’ system 

of management directly engage directly with Tarlock’s game changer principles, particularly 

when juxtaposed against Colorado’s propositions. 165  In WA, the Trading Policy presents a 

‘carrot’ approach to facilitating WUE. This can be contrasted with the ‘stick’ approach 

employed in Colorado where improving WUE may be a requirement, but (at least until the 

                                                 
158 See above Section 5.1.7. 
159 Department of Water (WA) Securing Western Australia’s water future: Position paper reforming 
water resource management (2013) 11 (Position paper 2013).  
160 See generally, Skurray, Pandit, and Pannell, above n 124 (examining groundwater trade on the 
Gnangara Mound in the years prior to 2012); Department of Water (WA) Position paper 2013, above n 
159, 11.  
161 Department of Water (WA) Trading Policy, above n 89, 7. 
162 Water and Rivers Commission (WA) Statewide Policy No 11: Management of Unused Licensed Water 
Entitlements (2003) 10–11 (Unused Licensed Water Policy); Department of Water (WA) WCEP Policy, 
above n 30, 21–28. 
163 See below Section 5.2.4.   
164 Department of Water (WA) Trading Policy, above n 89, 5. 
165 See above Chapter 3 Section 3.3.3.  
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introduction of the conserved water statute in 2013) the appropriator has not been guaranteed 

the benefit of the saved water.166   

 

The significance of the policy to Tarlock’s game changer requirements is second to its 

facilitating effect on WUE. Tarlock’s requirements stipulate that game changer measures help 

secure sustainable water supplies for both consumptive and non-consumptive uses. The primary 

purpose of the Trading Policy is to facilitate trade, which necessarily facilitates WUE. Yet, a 

corollary of saving water is the promotion of conservation measures by which water can be 

saved for non-consumptive uses, such as being reserved for environmental flows. Importantly, 

the policy stops short of ensuring the conservation of groundwater resources past this point, 

because water that is traded must be consumptively used by the purchaser in accordance with 

the anti-speculation measures that operate on the Gnangara Mound.167 

 

Hence, on close inspection, while the Trading Policy has the façade of a game changer as 

regards the SD of groundwater resources, its core result (that saved water is reallocated for 

further consumptive use) prevents its full realisation. This may also bring down the paradox of 

WUE on the Gnangara Mound, where WUE may result in consumptive use increasing beyond 

sustainable levels. This outcome is particularly likely given that allocations on the Mound 

currently exceed sustainable limits, 168  and so any increase in WUE needs to be actively 

monitored in order to prevent the paradox from unfolding. Placing a cap on net consumptive use 

allocations is the best way of preventing this outcome. 

 

A further point here is that the DOW establishes guidelines stipulating the practices that qualify 

as WUE savings. On first appearances, this adds clarity to the administration process from a 

licensee perspective,169 which also increases the ease with which licensees can engage with the 

process. A further incentive to save water is undoubtedly provided when barriers to engagement 

are reduced. Once again, however, this measure runs the risk of not reaching its full facilitating 

potential, because the practices that constitute WUE savings are found in the policy on Water 

Conservation/ Efficiency Plans (WCEP) rather than the Trading Policy.170 Thus, it is possible 

that the benefit of this measure is not known amongst licensees who might otherwise engage 

with it.171 

 

                                                 
166 Ibid.  
167 Water and Rivers Commission (WA) Unused Licensed Water Policy, above n 162, 11; see below 
Section 5.2.4. 
168 Department of Water (WA) Gnangara Allocation Plan, above n 3, 42–43; see above Section 5.1.6.  
169 Department of Water (WA) WCEP Policy, above n 30, 21–28. 
170 See below Section 5.2.3. 
171 Interview with Department of Water, Regulation Division (Perth, 12 June 2013); Letter from 
Department of Water, Regulation Division, 3 July 2013.    
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Putting this initial point aside, the WCEP policy separates WUE practices across five categories 

of users. The result is that mining, mineral processing and heavy industry users have benchmark 

WUE practices that differ from those for users undertaking horticulture and irrigated agriculture 

projects. In turn, these practices differ from WUE practices for local councils in their 

management of landscapes, water service providers, and animal production ventures.172  

 

Some practices are common to all categories of users, despite their initial differentiation 

according to industry. Notable common strategies include water accounting and loss control, 

which materialises through identifying and repairing leaks and conducting system maintenance. 

Metering water use is a further common strategy stipulated in the WUE practices contained in 

the WCEP policy.173 These practices are also separated according to the level of WCEP required 

regardless of whether they are common or distinct to each category of use.174 WCEPs differ 

according to intensity of water use, as explained below.175 

  

At first glance, the above-described measures demonstrate unity between the Trading Policy and 

the WUE objective defined by this research. WUE is encouraged both to maximise productivity 

and conserve water for present and future purposes or, ultimately, SD. In particular, permitting 

the trade of saved water confers a financial return for the frugal use of water. An incentive is 

thus provided for current users to save water that is excess to their needs. Water conservation is 

thereby emphasised, while other users are simultaneously able to maximise their productivity by 

purchasing more water. In summary, the problem is that, although the first licensee who uses 

WUE measures to save water is rewarded, the purchasing licensee must also use this water or 

risk losing it.176 

 

5.2.3 Water conservation/ efficiency plans  

 

The DOW provides a clear definition of WUE in its WCEP policy.177 Pursuant to this, WUE is 

defined as ‘increasing water supply efficiency and water demand efficiency to minimise the 

taking and use of water’.178 The object of WUE is ‘to achieve the best return from the available 

water entitlement’, which is clarified as maximising productivity. The DOW envisages two 

                                                 
172 Department of Water (WA) WCEP Policy, above n 30, 21–28. 
173 Ibid 16, 21–25. 
174 Ibid 9. 
175 See below Section 5.2.3. 
176 Department of Water (WA) Trading Policy, above n 89, 9; see below Section 5.2.3. 
177 Department of Water (WA) WCEP Policy, above n 30, 1; see above Section 5.2.2. 
178 Department of Water (WA) WCEP Policy, above n 30, 31. 
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ways that the best return may be produced: either by applying less water to achieve the original 

purpose, or by increasing productivity with the same volume of water.179   

 

The WCEP policy was introduced as a method by which WUE practices could be specifically 

integrated with licensing requirements. It aims to help licensees understand the efficiency of 

their water use by requiring a documented plan of implementation of WUE practices.180 Basic, 

intermediate, or advanced level plans may be required depending on the individual licence 

volume as measured against the total allocation in an area.181  

 

Each level of a plan requires the undertaking or implementation of specific actions that assist in 

increasing a licensee’s WUE.182 Together, the measures address various aspects of WUE, which 

may include: 

 

 infrastructure efficiency through system design;  

 water accounting through metering;  

 land and crop management; and 

 irrigation control.183 

 

A WCEP may be required for licensees extracting both large and small volumes of water. In the 

first instance, it will generally be a licence condition for licensees who also require an operating 

strategy. This is required by entities supplying water to general populations, for example the 

State Water Corporation and local councils.184 Importantly, however, the policy also requires 

WCEPs for all users with allocation entitlements of ≤500 ML per year located in areas where: 

 

 there is high water use (that is, areas where there is full or overallocation of water 

resources); 

 the resource is under considerable stress; or 

 there is a documented need to increase WUE, which is determined at the discretion of 

the DOW.185 

 

The Gnangara Mound is an area meeting the first requirement because of its overallocation.186 

Its overallocation in fact suggests that other triggers are also met. For example, its 
                                                 
179 Ibid 1.  
180 Ibid.  
181 Ibid 9. 
182 Ibid 21–28. 
183 Ibid; see above Section 5.2.2.  
184 Department of Water (WA) Operational policy no 5.08 – Use of operating strategies in the water 
licensing process (2010) 9. 
185 Department of Water (WA) WCEP Policy, above n 30, 8. 
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overallocation provides evidence that the resource is under considerable stress, which in turn 

permits the conclusion that there is an urgent need to improve WUE. Moreover, there are 

documented incidents of arsenic and acidity levels in parts of the Mound, which provides 

further evidence of a stressed resource,187 as does the DOW’s persistent breaches of water level 

criteria requirements.188 Finally, the Gnangara Allocation Plan explicitly points to increasing 

WUE as a guiding object, effectively providing a clear statement of the need to increase WUE 

in the area.189   

 

The advantages of a system that imposes blanket WUE practices through WCEPs on licensees 

in overallocated areas arguably outweigh any perceived disadvantages. Disadvantages may 

include the administrative time required to assist licensees develop the plans, which may 

include education on the benefits and purposes of the plans. A further disadvantage may be the 

procedural expense of retrospectively making these plans licence conditions of existing licences 

currently operating without a plan. 

 

Conversely, there is great benefit in a clear and unambiguous requirement that places WUE 

measures at the heart of licence applications, renewals, and assessments. The WCEP planning 

process provides a greater opportunity for licensees to become acquainted with the need for 

WUE improvement. Additionally, the financial incentives encouraging WUE can increase the 

desire of licensees to engage with these measures.190  

 

Two further and related advantages extend from the increased awareness that these plans can 

help to create. The first is that greater grass-root support for these measures may help legitimise 

government policy and enable its effective implementation.191 A useful analogy can be drawn 

with the creation and implementation of water sharing plans, whose effectiveness was enhanced 

when there were heightened levels of public participation in the planning process. 192  The 

                                                                                                                                               
186 See above Section 5.1.6. 
187 See especially Department of Water (WA) Gnangara Allocation Plan, above n 3; S J Appleyard, J 
Angeloni, and R Watkins, ‘Arsenic-rich groundwater in an urban area experiencing drought and 
increasing population density, Perth, Australia’ (2006) 21 Applied Geochemistry 83 (describing incidents 
of arsenic occurring in groundwater in the Gwelup area). See also S Clohessy, S Appleyard, and R 
Vogwill, ‘Groundwater acidification near the water table of the Superficial aquifer, Gnangara Mound, 
Swan Coastal Plain, Western Australia’ (2013) 36 Applied Geochemistry 140 (describing a causal link 
between human-induced lowering of the groundwater table and increased levels of acidification).  
188 See above Section 5.1.8. 
189 Department of Water (WA) Gnangara Allocation Plan, above n 3, 37.  
190 See above Section 5.2.2. 
191 Marie-Claire Cordonier Segger and Ashfaq Khalfan, Sustainable Development Law: Principles, 
Practices, & Prospects (Oxford University Press, 2004) 160–164; Poh-Ling Tan et al, Tools for water 
planning: lessons, gaps and adoption (National Water Commission, Waterlines Report Series No 37, 
2010) 264.  
192 But see, Emily Sharp and Allan Curtis, Groundwater management in the Namoi: a social perspective 
(Report No. 67, 2012) 22–23 (noting that a large minority of irrigators in the Namoi Catchment did not 
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related, second, point is that collaboration (between licensees and water managers) is also 

important in order for a plan to be accepted as legitimate. The integrated ideas of grass-root 

support and collaboration are staples of the concept of SD, and are considered best practice in 

international water management.193 Importantly, WCEPs require that the planning process is a 

cooperative one both between the licensees and the DOW. Working in such a way helps 

legitimise the planning process, leading to a greater likelihood that licensees will engage with 

WUE measures so that – importantly for SD – water savings can result. 

 

In total, the WCEP policy presents an interesting attempt at facilitating WUE that is not found 

in the other studied jurisdictions. Colorado has introduced rotational crop management 

contracts,194 and the Namoi Catchment has used a one-off WUE Project to introduce efficiency 

measures.195 The WCEP policy differs from both of these in two ways: first, the policy should 

be activated when set requirements or thresholds are met, such as overallocation or resource 

stress, 196  whereas the Colorado plans must be adjudicated by the courts. 197  Second, and 

consequential to the first point, the policy should have automatic widespread application 

throughout the Gnangara Mound, rather than engagement being at the discretion of individual 

licensees.  

 

The WCEP policy has perhaps the greatest potential of any policies discussed in this section to 

advance WUE measures in a way that also promotes the SD of the Gnangara Mound 

groundwater resource. It is also the policy that could most help the DOW avoid the paradox of 

WUE. To do this, however, it needs to work in conjunction with law and policy aimed at 

concurrently reducing over-use on the Mound, such as one that caps net consumptive use 

allocations. Instead, its current use is in conjunction with policies aimed at encouraging 

increased WUE for further consumptive use. Hence, its status as a game changer is contingent 

on further measures that nevertheless integrate with its focus on efficiency.  

 

 

 

                                                                                                                                               
believe that they were given meaningful opportunities to engage with the planning process in the lead up 
to the Namoi Plan).  
193 Cordonier Segger and Khalfan, above n 191, 170.   
194 See above Chapter 3 Section 3.3.4. 
195 See above Chapter 4 Section 4.2.2. 
196 But see Madeleine Hartley, ‘Problematic governance of groundwater use efficiency on the Gnangara 
system, Perth’ (2013) 28(3) Australian Environment Review 496, 498 (highlighting that WCEPs are 
greatly under-used on the Gnangara Mound, despite their automatic activation thresholds) (‘Problematic 
groundwater governance’).  
197 See above Chapter 3 Section 3.3.4.  
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5.2.4 Management of unused licensed water entitlements 

 

Legal measures that ensure water licences are used, rather than granted but left undeveloped, are 

additional WUE measures that can promote SD. They are also among the most controversial 

measures under examination here. By themselves, anti-speculation measures neither facilitate 

WUE nor further the objective of sustainable development because they require immediate use 

of water resources. Consequently, they may also prove a catalyst for wasteful water use.  

 

When coupled with key laws and policies, however, these policies provide fundamental support 

to the objective of WUE for SD. Their most important role here is through ensuring that all 

water licences are activated and the operation of a free market is enabled. A free market is 

particularly relevant to the successful operation of the Trading Policy, which also means that 

‘save and trade’ measures are only effective when trade is occurring and speculation is not. 

Therefore, and despite their challenges, anti-speculation measures are important tools in 

effective WUE regulation and, when used in this way, can help promote the SD of water 

resources. 

 

Unused water on the Gnangara Mound is managed pursuant to the Statewide Policy No 11 – 

Management of Unused Licensed Water Entitlements (Unused Water Entitlements Policy), in 

accordance with enabling provisions of the RiWIA. 198  This policy is aimed at preventing 

speculative use of water. Similar to most anti-speculation doctrines, the Unused Water 

Entitlements Policy arose because of concern that licensees might acquire entitlements with no 

intention of immediate use.199 Licensees might bargain on the potential future price of a licence, 

potentially selling the licence at profit after it cost nothing at its initial grant.200  

 

Two further drivers exist for the application of this policy in areas of full or overallocation like 

the Gnangara Mound. The Policy ensures that water available for allocation is being put to 

productive uses, which is particularly important given that water availability is a pre-condition 

to obtaining a licence.201 Unused licence entitlements can hamper development opportunities by 

misguiding the DOW on actual use. The application of this policy assists the DOW to pursue a 

key goal of water allocation in WA, which is to secure Perth’s industry and domestic needs.202  

 

                                                 
198 Rights in Water and Irrigation Act 1914 (WA) sch 1 cls 29–33. 
199 Western Australian Government, State Water Strategy, above n 10, 51. 
200 Water and Rivers Commission (WA) Unused Licensed Water Policy, above n 162, 2. 
201 See above Section 5.2.5. 
202 Department of Water (WA) Annual Report 2012–2013, above n 119, 2. 
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A concurrent goal of water allocation in WA is, however, to protect the State’s natural 

environment.203 Consequently, the further impetus for the Unused Water Entitlements Policy is 

that it permits a clawing back of entitlements in areas of overallocation. Through recouping 

unused water, the DOW can reduce the allocation in these areas and restore the groundwater 

resources to a sustainable level of allocation. The Policy is in fact a primary method by which 

the DOW seeks to reduce overallocation and return systems to a sustainability limit.204   

 

The RiWIA contains enabling provisions to authorise recoupment, 205  and the Policy gives 

guidance on how the relevant powers may be exercised. In essence, the Policy proposes that the 

DOW will recoup unused portions of water entitlements in the absence of a satisfactory 

explanation for the delay in full utilisation. The Policy stipulates two broad circumstances in 

which licensees may risk forfeiting an unused portion of their water entitlement. The first is 

where a licence condition, such as a development timeframe, is contravened,206 and the second 

is where full utilisation has not been achieved for a period of more than three consecutive 

years.207 The DOW may also take pre-emptive measures to ensure the full utilisation of licence 

allocations, and refuse a licence where it is considered unlikely that the applicant will be willing 

or able to comply with its terms, conditions, and restrictions.208   

 

Exceptions for unused licence entitlements  

 

The exceptions in the Unused Licence Entitlements Policy also provide a key illustration of its 

facilitation of WUE. The first exception is that water saved through investment in WUE 

measures will not be recouped.209 This notwithstanding, the DOW may seek to ensure full 

utilisation of saved entitlements, achieved either through trade or expanded operation.210  

 

The DOW is likely to monitor the use of saved water in areas of full or overallocation.211 In 

circumstances where it uncovers non-use and the water is recouped, the profit from 

redistributing the entitlement will return to the previous entitlement holder.212 By doing this, the 

                                                 
203 Department of Water (WA) Water allocation planning in WA, above n 77, 1. 
204 Water and Rivers Commission (WA) Unused Licensed Water Policy, above n 162, 8; Department of 
Water (WA) Water for the future – Support for a statutory plan for the Gnangara Mound Final Report to 
the Department of Sustainability, Environment, Water, Population and Communities (2010) 14 (Water for 
the future – DeSEWPC). 
205 Rights in Water and Irrigation Act 1914 (WA) sch 1 cl 25(2)(c)(ii). 
206 Water and Rivers Commission (WA) Unused Licensed Water Policy, above n 162, 3. 
207 Ibid. 
208 Rights in Water and Irrigation Act 1914 (WA) sch 1 cl 8. 
209 Water and Rivers Commission (WA) Unused Licensed Water Policy, above n 162, 11. 
210 Ibid. 
211 Ibid 8. 
212 Ibid 11. 
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DOW strategically acts to dissuade licensees from engaging in speculative behaviour that may 

result in a windfall gain.213 

 

The exception for water saved through WUE measures accords with the broader objective of 

water conservation, in similar terms to the Trading Policy above. It is arguable that anti-

speculation measures can have the negative consequence of licensees employing wasteful 

practices in order to retain their whole licence entitlement.214 The Unused Licence Entitlements 

Policy seeks to discourage wasteful practices by adopting a management approach that focuses 

on specific water saving measures. The actual tools used to achieve this are, however, 

unstated.215 Consequently, its effectiveness as a measure preventing waste potentially suffers 

notable setbacks. 

 

The second exception in which the DOW will not recoup water exists for water purchased 

through transfer arrangements. This water will generally not be subject to recoupment, 

regardless of its level of actual use, because the purpose of the Trading Policy under which 

transfers are permitted is to ensure allocative efficiency by permitting transfers to active 

users.216 ‘Active users’ in this sense refers to licensees engaging in a transfer arrangement. The 

theory is that the act of purchasing a water entitlement reduces the likelihood of its speculation, 

because the relevant licensee will have paid for the extra water. This is as opposed to the current 

system of licensing on the Gnangara Mound, where licences are not ‘purchased’ from the 

administrator but are, instead, ‘acquired’ upon application. Hence, the cost involved in the 

initial acquisition of the licence is nominal, whereas the cost involved with the transfer will be 

more significant, and this will encourage the transferee to be an active water user. The result is 

that transferees have flexibility to use the purchased water in a way that best befits their 

requirements, free of fear of loss. 

 

An important caveat is placed on the under-utilisation of entitlements purchased through 

transfer. The DOW will actively seek to recoup water in situations where it considers that a 

failure to utilise the whole of an entitlement is an ‘anti-competitive’ measure restricting 

development.217 These circumstances could be ascertained by monitoring the conditions placed 

on the transfer. 

 

The above exceptions are key measures that openly engage with a specific element of WUE: 

maximising productivity. Limiting conditions placed on water transfers, and redistributing 

                                                 
213 Ibid 2. 
214 See below Section 5.3.1. 
215 Water and Rivers Commission (WA) Unused Licensed Water Policy, above n 162, 10. 
216 Ibid 2.  
217 Ibid 9.   
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profits to the transferor, provide incentives to licensees to engage in trade measures. In turn, 

trade helps minimise the likelihood of unused entitlements, which – combined with the ‘save 

and trade’ measures – results in the productive use of water. Facilitating the migration of unused 

water to higher values is also a positive outcome that promotes WUE, as are the additional 

benefits stemming from the accurate management of groundwater. The actual use of this Policy 

is, however, contentious, and is best examined as a constraining measure.218   

 

Maximising water productivity through improved WUE creates opportunities for unused water 

to be kept for non-consumptive purposes. The SD of the Gnangara Mound is promoted through 

engaging with each of the above-described measures, as water conservation is promoted through 

an intertwined law and policy framework. Importantly, as illustrated throughout this section, the 

framework must recognise the dual purposes of WUE (that is, WUE for both increased 

productivity and sustainability) and create incentives for licensees to engage. To be effective, 

and to avoid the paradox of WUE, it must do this within an overall sustainable limit, which can 

be identified through a cap on water allocations. 

 

It is necessary to highlight one further point in summary of this section. The measures described 

here illustrate that law or policy can actively facilitate WUE without encouraging SD. They also 

show that the substantive recognition of SD, at least in an Australian jurisdiction, must come 

from the broader legal level: policy instruments cannot mandate (although they can encourage) 

a result such as SD. The Trading Policy is particularly reflective of this experience.219 The 

Policy does not actively engage with substantive components of SD such as redistributing water 

to non-consumptive uses. This precludes it from being a game changer in the context of 

Tarlock’s analysis. 220  The result is WUE for WUE, which places the Gnangara Mound 

groundwater resource on a precipice. 

 

5.3 Regulatory measures constraining WUE 

 

It is evident that the Department of Water (DOW) has established a framework that in many 

respects engages with, promotes, and facilitates water use efficiency (WUE) on the Gnangara 

Mound. Measures aimed at improving WUE have been a key strategy for addressing 

groundwater use on the Gnangara Mound, but the continued overallocation of the resource 

illustrates that they fall short of interacting with measures that can address the sustainable 

development (SD) of the groundwater resources.  

                                                 
218 See below Section 5.3.2. 
219 See above Section 5.2.2. 
220 See above Chapter 2 Section 2.1.3. 
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In 2005, Roberts and Gardner undertook a legal assessment of the findings contained in the 

2003 WA Auditor-General’s public sector performance report pertaining to water management. 

Their methodology compared ‘management practices against legislative requirements and 

policy guidelines’.221  This section employs a similar methodology to identify the potential 

constraints on WUE regulation on the Mound where the broader purpose is SD. These 

constraints are broadly categorised as delayed legislative reform and relaxed policy 

implementation. Their cumulative effect further diminishes the efficacy of the framework 

created through the RiWIA and the DOW to facilitate WUE as described in the previous 

section.   

 

5.3.1 Delayed legislative reform 

 

The DOW and its predecessors – the Department of Environment, and the Water and Rivers 

Commission – have been subject to periodic audits and reviews in order to assess their 

compliance with their own policies and legislative framework, and most recently with the 

NWI.222 Several recurrent themes emerge from a synthesised analysis of these reviews, notably 

a failure to implement past recommendations. This section illustrates that these issues remain 

prevalent in water resources management in WA. The section focuses on the more recent 2009 

proposals for the RiWIA and the 2013 Securing Western Australia’s water future, Position 

Paper - reforming water resource management (Position Paper). Their delayed implementation 

and their broad failure to address key issues ultimately frustrates their capacity to facilitate 

WUE for the broader purposes of ensuring SD. The two issues addressed here are delayed 

legislative reform and the Unused Licence Entitlements Policy.  

 

Two points pertaining to a 2009 independent report should be noted from the outset. First, the 

report asserted that water resources management legislation required ‘high priority action’ and 

should aim to be developed and enacted by December 2012. Second, it urged that all 

overallocated areas on the Gnangara Mound be returned to sustainable levels of take by 

December 2012.223 As the below evidences, the Department of Water (DOW) continues to 

struggle with the finalisation of these issues. 

                                                 
221 Andrew Roberts and Alex Gardner, ‘Challenges for the management of water resources in Western 
Australia: a legal response to findings of the public sector report, 2003’ (2005) 22(1) Environmental 
Planning and Law Journal 40, 41. 
222 See, eg, Western Australian Government, State Water Strategy, above n 10; National Water 
Commission, Australian water reform 2009: Second biennial assessment of progress in Implementation 
of the National Water Initiative’ (2009); National Water Commission, The National Water Initiative – 
securing Australia’s water future: 2011 Assessment (2011) (Securing Australia’s water future). 
223 Department of Water (WA) Statement of Response, above n 148, 6. 
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RiWIA reform   

 

A primary regulatory problem that constrains improved WUE on the Gnangara Mound is an 

institutionalised hesitancy to reform the antiquated Rights in Water and Irrigation Act 1914 

(WA) (RiWIA). The Act has significant shortcomings in its capacity to manage water resources 

for their sustainability, including in respect of the enforceability of environmental water 

allocations (EWA) and the need for alignment between water allocations and seasonal estimates 

of water availability. The delayed reform of the RiWIA means that the DOW remains incapable 

of achieving SD of the Gnangara Mound.   

 

The RiWIA was substantially amended in 2001, in line with national standards established by 

the Council of Australian Governments in the 1994 Water Reform Framework Agreement.224 

The amendments sought to separate licences from the land to the extent that water title could be 

traded separately.225 They stopped short of unbundling licences, however, which would have 

required a complete separation of land and water title.226 Further, in order to become NWI-

compliant, the licences would also have had to be separated into the four categories of access 

entitlements, allocations, works, and use approvals.227 The express incorporation of EWAs in 

the planning process, further to the requirement that land and water title be separated, was to 

ensure that water would not be allocated beyond a sustainable level of the aquifer.228  

 

A sustainable level, or sustainable yield as it is known nationally (termed ‘sustainability limit’ 

in this thesis), broadly describes the maximum volume of water that can be extracted while 

maintaining a healthy water-dependent ecosystem. Its federal definition is predicated on 

extracting groundwater to a threshold of ‘acceptable levels of stress’ and the groundwater 

extraction is measured over a ‘specified planning timeframe’ to prevent extraction from 

breaching these limits.229 The Gnangara Allocation Plan defines a sustainable groundwater limit 

based on maintaining essential ecosystem services, and permits groundwater extraction over 

time so long as it does not exceed this pre-determined level.230 Essentially, the sustainability 

limit caps extractions in order to limit consumptive use of the resource to a sustainable level, 

                                                 
224 Gardner, ‘Law Reform in WA’, above n 8, 6; Communiqué of the Council of Australian Governments 
meeting, Attachment A – Water Resource Policy (1994). 
225 Gardner, ‘Law Reform in WA’, above n 8, 6.  
226 See above Section 5.1.5. 
227 Gardner, Bartlett, and Gray, above n 24, 220–221 [12.9]–[12.10], 564 [25.8].  
228 Gardner, ‘Law Reform in WA’, above n 8, 6.  
229 Australian Water Resources, Sustainable yield definitions (22 June 2006) National Water Commission 
<http://www.water.gov.au/wateravailability/resourcesustainability/sustainableyield-
definitions/index.aspx?menu=level1_3_6_1>.    
230 Department of Water (WA) Gnangara Allocation Plan, above n 3, 93. 

http://www.water.gov.au/wateravailability/resourcesustainability/sustainableyield-definitions/index.aspx?menu=level1_3_6_1
http://www.water.gov.au/wateravailability/resourcesustainability/sustainableyield-definitions/index.aspx?menu=level1_3_6_1
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but it must be enforced in order to be effective.231 Its use as a management tool is paramount to 

ensuring that the paradox of WUE does not unfold.  

 

In practice, however, the 2001 amendments were only small steps in progressing the water law 

framework in WA towards national standards and, subsequently, SD of water resources. 

Separating ‘licences to take water’ from ‘licences to construct wells’ achieved only a partial 

unbundling of land and water entitlements, and land ownership remains a pre-condition to a 

licence.232 Further, the RiWIA provisions that sought to incorporate EWAs into the planning 

provisions remain inactive, and statutory plans cannot be made under them.233 Accordingly, 

there exists no legislative requirement to plan for EWAs prior to allocating water to 

consumptive purposes,234 which is in contrast to the Namoi Catchment and the National Water 

Initiative (NWI).235   

 

Water Resources Management Bill 2009 

 

The introduction of the NWI in 2004 meant that the amended RiWIA dated quickly.236 In order 

to become NWI compliant, WA required legislative measures that could balance allocations for 

consumptive and non-consumptive purposes, as well as: 

 

 statutory planning; 

 unbundled land and water entitlements; 

 consumptive pool management; and  

 legally enforceable EWAs.237  

 

The potential game changer effect that these measures could have had on SD is clear from the 

outset. Statutory planning and consumptive pool management (both of which are broadly 

evident in the Namoi Catchment) help balance consumptive and non-consumptive use by 

requiring the determination of environmental water allocations prior to the allocation of water 

for consumptive needs.  

                                                 
231 See especially below Chapter 6 Section 6.2. 
232 Gardner, ‘Law Reform in WA’, above n 8, 11–12; see above Section 5.1.5. 
233 Rights in Water and Irrigation Act 1914 (WA) ss 26GW, 26GX, 26GY; see above Section 5.1.8. 
234 Gardner, ‘Law Reform in WA’, above n 8, 12. See also Rights in Water and Irrigation Act 1914 (WA) 
Act s 26D(3); above Section 5.1.8. 
235 See above Chapter 4 Section 4.1.8. 
236 Council of Australian Governments, Intergovernmental Agreement on a National Water Initiative 
(2004) (NWI). The Agreement is available on the National Water Commission website 
<http://www.nwc.gov.au/>.  
237 Gardner, Bartlett, and Gray, above n 24, 252–253 [12.87]. Council of Australian Governments, NWI, 
above n 236, 3–4 [23]–[24]. 

http://www.nwc.gov.au/
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In 2009, the DOW released a discussion paper that proposed substantial changes to the RiWIA 

in the form of the Water Resources Management Bill, although the Bill was never officially 

drafted.238 The Bill sought to overhaul state water law, and contained measures that were central 

to making WA NWI-compliant. A further motivation driving the Bill was recognition that the 

current RiWIA was unable to manage water resources sustainably for future generations, given 

the simultaneous impacts of climate change and population demands. 239  The Bill had the 

following at its core:  

 

 creation of statutory plans in order to implement consumptive pool management; 

 unbundling of land and water entitlements; and 

 capacity to embargo licences in order to increase administrative efficiency of the 

licensing process.240     

 

A general presumption of the draft reform was that they could help return overallocated basins, 

such as the Gnangara Mound, to sustainable levels of take through the creation of statutory 

water management plans. 241  This is broadly consistent with the experience of the Namoi 

Catchment prior to the development of the MDBP.242 In effect, implementing a consumptive 

pool on the Gnangara Mound would create an avenue through which to allocate water 

sustainably. Once a sustainability limit was established, water entitlements would necessarily be 

reduced, which would also produce an incentive for licensees to increase the WUE of their 

entitlements.243  These measures were also expected to reduce the substantial overallocation 

experienced on the Gnangara Mound in a more active way than relying primarily on the 

recoupment measures of the current RiWIA and Unused Licence Entitlements Policy. 244 In 

short, increased resource sustainability and WUE were the expected outcomes of both of these 

measures.  

  

2013 reform proposals 

 

The 2009 drafts did not progress to Bill stage. By the time the issue of much needed water 

reform was re-recognised, the DOW undertook a fresh approach to reform. The 2013 Position 

Paper has given only superficial assurance that these measures will continue to be examined in 

                                                 
238 See especially, Department of Water (WA) Discussion Paper: Water Resources Management Options 
(2009) (Discussion Paper 2009). 
239 Ibid 1. 
240 Ibid 4, 28, 41. 
241 Ibid 4, 33.   
242 See above Chapter 4 Section 4.2.1. 
243 Ibid.  
244 See above Section 5.2.4. 
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any further RiWIA review. The Paper addresses sustainability limits through its incorporation 

of an ‘allocation limit’, which allocates water based on ‘the sustainable level of water that can 

be allocated’.245 This is based on ‘balancing competing demands’, and includes many of the 

same factors that are used in setting sustainability limits: climate, environmental water 

requirements, existing use, and relevant hydrogeological information. 246  Procedurally, this 

represents the maximum extraction limit for a water resource.  

 

Importantly, however, there is no discussion of how the DOW will set its allocation limits, and 

how they will purport to be ‘sustainable’. The DOW has not historically made the methodology 

behind the determination of a sustainability limit publicly available, and so the public have been 

largely unaware of the science used to inform this method.247 Public consultation is particularly 

important to ensuring the legitimacy of statutory water plans, and this importance is increased 

when – as here – the DOW will have to reduce water allocations in order to achieve the 

sustainable allocation limit. A similar requirement to that of setting sustainable extraction limits 

in line with public consultation is already found in the RiWIA but has remained unenforced.248 

 

The Position Paper does not address the possibility of placing an embargo on licence 

applications in overallocated areas. Rather, it proposes the development of ‘criteria’ aimed at 

assessing applications against risk in a given area. 249  The difference between this and an 

embargo is that the embargo procedure foregoes the need to address any application in an 

overallocated area, thus greatly increasing administrative efficiency. The benefit to the SD of 

groundwater resources – specifically those on the five overallocated areas on the Gnangara 

Mound – is a message to existing licensees that no further development will be permitted in 

their area. The message turns into a direction to increase the WUE of current allocations when it 

is read in the broader context of managing the resource to a sustainability limit. The above 

issues each illustrate a management disconnect between WUE and SD, which creates the 

potential for any improvements in WUE to increase consumptive use beyond a sustainable 

level.  

 

 

                                                 
245 Department of Water (WA) Position paper 2013, above n 159, 16. 
246 Ibid 17–18.  
247 Cf the extensive science background material to the Murray-Darling Basin Plan (see above Chapter 4 
Section 4.2.4). There may be an argument that making too much scientific information publicly available 
clouds the policy issues and further politicises the process, but it is beyond the scope of this thesis to 
examine that issue. 
248 Rights in Water and Irrigation Act 1914 (WA) s 26GX. 
249 Department of Water (WA) Position paper 2013, above n 159, 11.  



Chapter 5 – The Gnangara Mound 
 
 

 165 
 

5.3.2 Indecisive policy stance   

 

The continuation of the Unused Licence Entitlements Policy further illustrates the effect that 

delayed legislative reform has on the pursuit of WUE for the SD of the Gnangara Mound 

groundwater resource. However, it more accurately demonstrates an indecisive policy stance on 

the part of the DOW.  

 

Some background is necessary to the following discussion. In 2003, the WA Government 

produced a State Water Strategy that explores ways to ensure future water availability in the 

context of a drying climate.250 The 2005 Irrigation Review Final Report (Irrigation Review) was 

published in response to a key recommendation of the State Water Strategy, which called for a 

‘review of irrigated agriculture’. 251  The Review noted as particularly concerning the 

continuation of the Unused Licence Entitlements Policy (further to its recommendations 

regarding metering water use).252  The DOW has defended the policy by reasoning that its 

application prevents the occurrence of speculation and assists the effective operation of a water 

trading market.  

 

However, the Review examined the application of such policies in jurisdictions outside WA and 

found no evidence that abandoning them was disadvantageous in these respects.253 The Review 

instead found that the existence of such a policy impedes the successful operation of trading 

markets, and consequently recommended that it be abandoned.254 These impediments arose in 

particular from the uncertainty created by administrative discretion to reduce a licence, the 

resulting reduced licence security, and the capacity for such measures to encourage wasteful 

practices. The Review observed that the overall ramifications of the Unused Licence 

Entitlements Policy were particularly detrimental to WUE measures and, by extension, future 

water security.255   

  

Unintended ramifications arising from the Unused Licence Entitlements Policy can further 

constrain WUE measures. These primarily include its capacity to:  

 

 result in wasteful water use that might stem from a ‘use it or lose it’ mentality and 

impact on the security of a licence; and  

                                                 
250 Western Australian Government, Securing our water future: a State Water Strategy (2003).  
251 Western Australian Government, State Water Strategy, above n 10, 2.  
252 Ibid 9; see above Section 5.2.1. 
253 Western Australian Government, State Water Strategy, above n 10, 51. 
254 Ibid 55. 
255 Ibid 9. 
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 preclude administrative transparency by providing decision-makers with 

disproportionate discretion.256   

 

The policy continues to operate in WA and across the Gnangara Mound despite its recognised 

problems.257 The result is a clear illustration of a failure to implement past recommendations, 

which is particularly concerning given the specific impediments to facilitating WUE that this 

policy creates by virtue of inadvertently encouraging a ‘use it or lose it’ mentality. It is arguable 

that these barriers leave flaws in the ability of the DOW to manage water use on the Gnangara 

Mound efficiently. The most concerning effect of these flaws is their capacity to hinder the 

pursuit of SD of the Mound’s groundwater resource, although it is positive that the policy is not 

applied to water saved through approved WUE measures.258 

 

Three points are critical as regards the continued operation of the Unused Licence Entitlements 

Policy. The first is that the 2009 Discussion Paper on Water Resources Management Options 

(RiWIA Reform Paper) explicitly opted for the continuance of the policy. The Reform Paper 

pointed particularly to the Policy’s purported usefulness in preventing speculation and ensuring 

the economic efficiency of licences.259  

 

The strategic focus of the Irrigation Review (in 2005) and the RiWIA Reform Paper (in 2009) 

was, in essence, the same. The Irrigation Review’s core objective – planning for future water 

and improving WUE – is inclusive of the core objective of the RiWIA Reform Paper, which 

was to ensure future sustainability and security of water resources.260 The aims of the policies 

cannot, therefore, be read as competing. The result should be consistent recommendations, 

particularly given that the circumstances surrounding water resources use and management 

(population growth, increased water demand, and reduced rainfall and recharge) have only 

intensified in the intervening years.   

 

The second point of interest arises when the reasons given for abandoning the Unused Licence 

Entitlements Policy are juxtaposed with those given for its continuation. The Policy’s potential 

adverse impact on WUE measures (restricting trade and sometimes encouraging wasteful 

practices)261 was at the core of the reasons put forward by the Review for its discontinuation.262 

Additionally, a review of inter-state case studies found no evidence that abandoning the Policy 

                                                 
256 Ibid 51. 
257 See, eg, Skurray, Pandit, and Pannell, above n 124.  
258 Water and Rivers Commission (WA) Unused Licensed Water Policy, above n 162, 11. 
259 Department of Water (WA) Discussion Paper 2009, above n 238, 55.  
260 Ibid 1; Western Australian Government, State Water Strategy, above n 10, 5. 
261 Western Australian Government, State Water Strategy, above n 10, 51. 
262 Ibid 9.   
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would result in increased water speculation.263 Conversely, the RiWIA Reform Paper found that 

the Policy reduced speculation and increased efficiency.264   

It is difficult to reconcile these opposing opinions. Increased economic efficiency arguably 

results from an increased prevalence of trade because it allows water to migrate to its most 

valued use. It is, therefore, difficult for a policy that restricts trade to simultaneously increase 

economic efficiency, particularly if trade is facilitated by the removal of anti-speculation 

limitations. These factors paint the recommendations in the 2009 RiWIA Reform Paper in a 

peculiar light.  

 

The Unused Licence Entitlements Policy reflects the inevitable tension between policies aiming 

to both encourage trade (such as WA’s Trading Policy), and restrict trade-based speculation. 

The tensions exposed here between the Trading Policy and the Unused Licence Entitlements 

Policy are somewhat reconciled by the ‘save and trade’ measures, where water saved through 

WUE measures can be traded.265 Overall, however, the tensions illustrate limits on regulatory 

controls; although law and policy can help provide a framework that places the SD of water 

resources within the context of a free market, there will inevitably be problems.  

 

The third point of importance here highlights a further inconsistency between DOW strategic 

thinking. In 2010, the Water for the Future – Support for a statutory plan for the Gnangara 

Mound Final Report recognised that the Unused Licence Entitlements Policy was a primary 

management tool for reducing overallocation and use.266 The policy itself also emphasises its 

use for these purposes.267 The 2013 Position Paper, however, directly contradicts the DOW’s 

earlier position. It notes that recouping unused entitlements was ‘never intended to address 

overallocation’.268 This is also in conflict with a 2009 Sinclair Knight Merz (SKM) report that 

reviewed the management and reduction of overallocated groundwater resources on the 

Gnangara Mound. 269  SKM concluded that maintaining the policy of recouping unused 

entitlements, together with continued metering, would ‘yield substantial dividends for the 

Gnangara Mound’.270 The SKM report observed that maintaining these strategies should be ‘the 

highest priority field action’.271 The benefits to the system would be the removal of sleeper 

licences and subsequent certainty of allocation entitlement against actual water use.272 The SKM 

report throws the second point above into further confusion, as it presents convincing reasons 

                                                 
263 Ibid 51. 
264 Department of Water (WA) Discussion Paper 2009, above n 238, 55. 
265 See above Section 5.2.2. 
266 Department of Water (WA) Water for the future – DeSEWPC, above n 204, 14.    
267 Water and Rivers Commission (WA) Unused Licensed Water Policy, above n 162, 8. 
268 Department of Water (WA) Position paper 2013, above n 159, 23.  
269 Department of Water (WA) Statement of Response, above n 148. 
270 Ibid 3.  
271 Ibid 6. 
272 See above Chapter 4 Section 4.2.2. 
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for retaining the Policy. It thus also illustrates the inherent struggle that these measures face in 

water law and policy aimed at ensuring future supplies.  

 

Policy changes are an expected and acceptable part of the political process. Yet, here we find 

fundamental inconsistency in the context of critical research. It is concerning that the DOW 

maintains two distinct positions on the role of the Unused Licence Entitlements Policy, 

particularly given evidence of the relaxed enforcement of this and other key policies.273 Anti-

speculation measures are perhaps of greatest importance in circumstances where there is only a 

nascent water market, as they assume the role that the market would otherwise play by 

facilitating allocative efficiency. This belief, however, should not preclude the body 

administering the RiWIA and charged with securing Perth’s water security – the DOW – from 

undertaking water management with clarity and consistency.  

 

The reform Bill was proposed in 2009 but not furthered. Under direction from a new Minister, 

the DOW revived its efforts to reform the RiWIA in late 2013. Several articles, consulting 

reports, and national reviews have all argued that the delay in RiWIA reform substantially limits 

the capacity of the DOW to return the Gnangara Mound to sustainability.274 The argument in 

this thesis is that WUE must serve the dual purposes of maximised productivity and the SD of 

groundwater resources in order to ensure that increased WUE does not result in increased 

consumptive use beyond a sustainable limit. The extended delay in legislative reform, and the 

inconsistent use of policies to secure sustainable outcomes, highlights that the law and policy 

framework continues to lack the capacity to achieve WUE for the further purpose of SD.  

 

5.3.3 Problematic policy implementation  

 

The framework facilitating WUE measures on the Gnangara Mound is further frustrated by 

continued problems with the implementation of key policies. Of particular importance here is 

the nonfulfillment of metering requirements. Without the comprehensive implementation of the 

Metering Policy, which has an acknowledged benefit to helping procure resource sustainability, 

the SD of the Gnangara Mound is likely to remain beyond the reach of the DOW.  

Existence of metering conditions 

 

                                                 
273 See especially, Hartley, ‘Problematic groundwater governance’, above n 196, 498; Skurray, Pandit, 
and Pannell, above n 124. 
274 See generally, National Water Commission, Securing Australia’s water future, above n 222; Roberts 
and Gardner, above n 221; Hartley, ‘Problematic groundwater governance’, above n 196; Skurray, Pandit, 
and Pannell, above n 124; Department of Water, Statement of Response, above n 148.   
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The RiWIA provides the Minister with discretionary powers to impose mandatory metering 

conditions on all licences.275 In priority areas such as the Gnangara Mound,276 the Minister 

could use this discretion to ensure that proper and accurate measures exist for securing WUE 

through metering requirements, which can quantify water savings. Yet Parliamentary debate in 

2011 confirmed the reality: the Minister for Water was asked why the statutory power to require 

mandatory metering had not been employed, but the question appeared to remain 

unanswered.277   

 

The Metering Policy, enabled through the RiWIA, provides that all licences exceeding 5ML per 

year in priority areas will be metered through the installation of government-owned meters.278 

The most recent figures, in 2012, indicate that 50 per cent of the 1953 licences on the Gnangara 

Mound that exceeded 5ML per year had government-installed meters.279 However, by 2012, 

only 38 per cent of the 1953 licences had conditions requiring metering.280 A similar situation 

exists for licences of ≥50 ML per year, with figures from 2012 indicating that just 17 per cent of 

these licensees were reporting against their metering requirements.281  

 

Recent figures reveal similar inadequacies in metering of both non-priority and priority areas, 

more broadly than on the Gnangara Mound. Users in non-priority areas only require metering if 

licences exceed 50ML per year. In 2013, there were 1854 such licences, but only slightly more 

than half of this number had meters installed. Of the 3063 licences to take groundwater at 

volumes exceeding 5ML per year in priority areas, only 45 per cent had metering conditions 

placed on the licence.282 While these figures are not specific to the Gnangara Mound, they are 

important because of the high prevalence of priority and overallocated areas on the Mound. It is 

arguable that metering on the Gnangara Mound remains inadequate in light of the Metering 

Policy. Independently, a 2012 Waterlines report also found that metering in WA required 

significant attention.283 

 

                                                 
275 Rights in Water and Irrigation Act 1914 (WA) sch 1 cls 7, 15. 
276 Department of Water (WA) Metering Policy, above n 130, 19 (recognising the Gnangara Mound as a 
priority area, although not providing a definition for the term).  
277 Western Australia, Parliamentary Debates, Legislative Council, 28 June 2011, 5063c–5063c (Hon 
Helen Morton, Minister for Health; Disability Services). 
278 Department of Water (WA) Metering Policy, above n 130, 1.  
279 Sarah Robertson, ‘Enforcing the Legal Limits on Water Access Rights in Western Australia’ (Honours 
Thesis, The University of Western Australia, 2011) 62, Appendix 1. 
280 Ibid. 
281 Alison Xamon, Department of Water fails to enforce meter policy (March 5 2012) 
<alisonxamon.org.au/department-water-fails-follow-water-licence-compliance-policy>.   
282 Alison Xamon, Better management of WA’s water resources: draft State election initiative (2013) 3.   
283 Sinclair Knight Merz, Assessment of Groundwater licensing, metering and extraction estimation 
arrangements and techniques in Australia (National Water Commission, Waterlines Report Series No 83, 
2012) xii. 
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Review of metering standards  

 

Installing meters in priority areas is an expensive undertaking. The commitment that the 

government made to accomplish this for all licences ≥50ML per year in low priority areas and 

≥5ML per year in high priority areas was dependent on continued national funding.284 In 2012, 

Waterlines reported that thresholds for metering requirements were likely to be dropped back to 

≥500ML per year due to a possible unwinding in that funding.285 In February 2013, former 

Water Minister Bill Marmion confirmed this position in response to criticism concerning the 

lack of metering observed in WA, observing specifically that the required federal funding had 

‘not been forthcoming’.286 

 

Against this backdrop, the DOW has raised the triggering thresholds to the pre-2010 levels of 

≥500 ML per year.287 It could, therefore, be presumed that the Metering Policy will see greater 

compliance in the future, because fewer licensees will require mandatory metering due to the 

higher threshold. Yet, recent figures also demonstrate low compliance when the installation of a 

meter is the responsibility of the individual licensee. Of the 1953 licences on the Gnangara 

Mound in 2012, only 4 per cent of the meters were privately installed.288 In these circumstances, 

it is difficult to anticipate great improvement in metering compliance, particularly in areas 

where the onus to install a meter is on the licensee, regardless of the threshold levels.  

 

This situation is further illuminated by answers given in Parliament in November 2012 by the 

Honourable Helen Morton, representing the Water Minister. Morton commented that imposing 

metering conditions on all licences exceeding 5ML per year by 2015-16 was not feasible.289 

Rather than addressing metering through mandatory licence conditions, it was reiterated that 

metering in WA would be addressed ‘through a Department of Water strategic policy 

review’.290 However, little detail has been forthcoming about what exactly this might entail.  

 

The overall result for WUE on the Gnangara Mound is concerning, given that metering is 

generally acknowledged as the prime method available to quantify water use and WUE 

                                                 
284 Department of Water (WA) Metering Policy, above n 130, 2. 
285 Sinclair Knight Merz, above n 283, 13.   
286 Katie Robertson, ‘Olympic-size water rort at Gnangara Mound’ The Sunday Times (Perth) February 2 
2013, 12.  
287 Ibid. 
288 Robertson, above n 279, 62, Appendix 1. 
289 Western Australia, Parliamentary Debates, Legislative Council, 13 November 2012, 8287c–8287c 
(Hon Helen Morton, Minister for Health; Disability Services). 
290 Ibid; See also Western Australia, Parliamentary Debates, Legislative Council, 18 September 2012, 
5966c–5966c (Hon. Helen Morton, Minister for Health; Disability Services). 
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savings.291 Furthermore, the Metering Policy is a central plank to WUE regulation in WA. It is 

foreseeable that, without accurate metering, stakeholders may be less able to engage with other 

policy measures that seek to engender WUE.292 By way of illustration, unmetered licensees may 

be precluded from resale of unused entitlements, as such savings could be dependent on the 

information supplied through correct metering.293   

 

Further review 

 

The issue of metering remains live in WA, and the 2013 Position Paper presents a relatively 

detailed discussion of metering provisions. 294  The operation of the proposed principles, 

however, remains unclear. In particular, the Paper prescribes licence requirements as conditions 

on extractions of ‘less than 500 ML’.295 This leaves open the question of whether all licences 

under this amount will have metering requirements, or whether there will be a minimum 

standard or set of exemptions.296 The reduction of ‘less than 500 ML’ (nebulous, at best) is 

particularly concerning given that the past lack of funding severely reduced the capacity of the 

DOW to undertake extensive metering, and there is no new federal funding attached to these 

provisions.  

 

The above analysis indicates that metering on the Gnangara Mound continues to be a 

problematic issue. In the first place, there is a documented deficiency in active meters in areas 

of high priority. Questions about the capacity of the DOW to effectively manage the Gnangara 

Mound both for efficiency and sustainability must inevitably arise if it does not begin to address 

this deficiency, particularly given the clear undertaking to install meters in such areas. 297 

Second, there is limited Federal funding available to the DOW, which impacts on its capacity to 

continue installing meters on a compulsory basis (as triggered by thresholds). These points are 

particularly concerning in respect of the Gnangara Mound when read in the broader context of 

the 2009 SKM report: 

 
Regardless of whether the existing legislation (Rights in Water and Irrigation Act 1914) or the 

new legislation is in force, there is one action that would yield substantial dividends. That is to 

maintain and enhance the present program of metering and recouping unused entitlements. The 

                                                 
291 Western Australian Government, State Water Strategy, above n 10, 41; Department of Water, 
Statement of Response, above n 148, 94. See also below Chapter 6 Section 6.2   
292 See above Section 5.2.2.  
293 Ibid; Section 5.2.4. 
294 Department of Water (WA) Position paper 2013, above n 159, 20–21. 
295 Ibid 20. 
296 Madeleine Hartley, ‘Submission to the Department of Water in response to Securing Western 
Australia’s water future, Position Paper – reforming water resource management’ (2013) 9 [55]–[56].  
297 See above Section 5.2.1.  



Chapter 5 – The Gnangara Mound 
 
 

 172 
 

enhancement would be in the form of auditing of licences smaller than 5ML/year. It is estimated 

that the cost, over the next ten years, of finishing the metering program, recouping unused 

entitlements, and auditing usage by small bores less than 5ML/year would be $5.95 million.298 

  

Section 5.3 has demonstrated three key factors that combine to place substantial constraints on 

the capacity of WA to manage the Gnangara Mound groundwater resource for its efficiency and 

sustainability: delayed legislative reform; indecisive policy stance; and problematic policy 

implementation. The problems presented by the last two are heightened when read in the 

broader context of water resources management in WA, where policy assumes a much more 

fulfilling role than law.299  

 

The cumulative impact of these shortcomings is increased as a result of the interconnectedness 

of the policy framework. For example, metering can help quantify WUE savings, but is not 

effectively implemented. This in turn affects the ability of a market to operate at full capacity, 

although the fact that water rights remain attached to the land (and, therefore, are not 

unbundled) also helps explain this frustration.300 The lack of effective metering and trading 

means that the ‘save and trade’ measures are not utilised to their full extent.301 Further, the 

practices that are permitted for the purposes of ‘saving’ water are detailed in the WCEP Policy 

rather than the Trading policy, but the WCEP policy also remains under-implemented. 302 

Timely legislative reform could effectuate a much-needed balance between law and policy, and 

help resolve the analysed problems because of the law’s capacity to establish an enforceable 

regulatory approach. Until then, the sustainability of the Gnangara Mound is arguably 

questionable given the overall administrative challenges in its management.   

 

5.4 Conclusion  

 

The measures facilitating and constraining WUE on the Gnangara Mound are distinct from 

those witnessed in the previous two case studies (Colorado and the Namoi Catchment). The 

biggest issue for the Gnangara Mound is that the measures facilitating WUE do not necessarily 

have the broader objective of SD, despite these concepts being objects of both the RiWIA and 

the DOW’s portfolio. It is worth highlighting how some of these measures play into the paradox 

of WUE, because achieving improved WUE for SD on the Gnangara Mound rests on their 

effective integration.  

 
                                                 
298 Department of Water, Statement of Response, above n 148, 94. 
299 Cf Colorado, see generally above Chapter 3. 
300 See above Section 5.1.5. 
301 Ibid Section 5.2.2. 
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The Trading and WCEP Policies are illustrative of WA’s position in the paradox. Both Policies 

facilitate WUE by ensuring economic and allocative efficiency. Their use ultimately succumbs 

to the paradox of WUE, however, because any saved water is reallocated for further 

consumptive use. This is problematic because the Gnangara Mound is an overallocated 

resource, and there is no enforced cap on net consumptive use allocations. Furthermore – as 

above – water use is not metered effectively, meaning that instances of non-compliance with 

extraction limits are not easily detected.303 

 

The policy difficulties do not stand alone, however. There is a long-recognised need to reform 

the legislative framework of water rights in WA.304 This would have a direct impact on the 

Gnangara Mound, which is one of the State’s most heavily utilised water resources.305 The 

measures proffered in the proposed 2009 amendments could broadly promote SD, particularly 

through the introduction of statutory water sharing plans. Notably, statutory planning would 

help create legally enforceable limits for net consumptive use allocations. The 2013 Position 

Paper reiterates some of the measures from 2009 but is less clear on the specifics of how they 

will operate to reduce overallocation and achieve sustainability. Aside from misidentifying the 

role of a key policy (Unused Licence Entitlements), the Position Paper says only that the new 

Act will include ‘a process for returning overallocated systems to the allocation limit’.306  

 

A key purpose of the 2009 proposed RiWIA amendments was to help ensure the sustainability 

of water resources in WA; therefore, its delayed enactment has precluded the DOW from 

managing the Gnangara Mound for its future sustainability. This also means that the regulatory 

framework facilitating WUE is disconnected from its capacity to ensure the SD of the Mound’s 

groundwater resource, trapping the management of the Mound in the paradox of WUE. The lack 

of strong legislative backing for many of the policies creates gaps in the capacity of WA to 

rectify this paradox. The 2013 Position Paper is a notable step forward in the regulation and 

management of the State’s water resources, as is the creation of a Regulation Division 

(discussed in Chapter 6) to oversee compliance with allocation limits and enforce breaches – 

several prosecutions have succeeded against non-compliance in 2013.307 Acting on the current 

Departmental momentum to effectuate change will be crucial to ensuring the sustainability of 

the Gnangara Mound. 

 

                                                 
303 But see below Chapter 6 Section 6.2.3 (discussing the use of metering in helping facilitate WUE 
through pinpointing non-compliance with extraction limits).  
304 See, eg, Gardner, ‘Law Reform in WA’, above n 8; Department of Water (WA) Discussion Paper 
2009, above n 238; Department of Water (WA) Position paper 2013, above n 159. 
305 Department of Water (WA) Gnangara Allocation Plan, above n 3, iii.  
306 Department of Water (WA) Position paper 2013, above n 159, 23. 
307 Interview with Department of Water, Regulation Division (Perth, 12 June 2013); Department of Water 
(WA) Annual Report 2012–2013, above n 119, 20; see below Chapter 6 Section 6.2.3. 



 

 

 

 

 

 



 

 

 

 

 

 

Part III 

 

    Core Analysis and Conclusions 

 

 

 
The final part of this thesis consists of Chapters 6 and 7. Chapter 6 questions whether there is a 

practical duty of water use efficiency (WUE) so that it can be benchmarked and risk assignment 

undertaken on the basis of levels of WUE attained. Chapter 7 discusses ways to induce WUE 

through a toolbox of measures designed to integrate WUE with sustainable development (SD). 

These two chapters represent the primary analysis and conclusions of the research presented in 

this thesis.  



 

 



 

 

Chapter 6  

 

Assigning risk based on the level of WUE attained: the new game changer 
 

Introduction 

 

Chapter 6 is the first of two discussion chapters, and considers the relationship between risk 

assignment and water use efficiency (WUE). Risk assignment in water law describes the 

process by which entitlements are reduced in response to a permanent reduction in water 

availability.1  It determines the strength of an entitlement in situations of water scarcity by 

identifying situations in which an entitlement holder will or will not bear the loss for a reduced 

water entitlement and, therefore, when entitlement reductions will be compensated. 2  This 

chapter stops short of undertaking a comprehensive analysis of risk assignment issues relating 

to compensation. Instead, it focuses on an approach to risk assignment for water scarcity based 

on reducing entitlements according to levels of WUE attained.  

 

The primary issue examined here is whether the studied jurisdictions have placed a duty on 

water entitlement holders to meet certain (‘benchmark’) standards of WUE. This relates to the 

first research question asked in the Introduction to this thesis (Chapter 1).3 The type of duty 

proposed would be especially important in times of water scarcity or in contexts – such as the 

case studies presented – where a reduction in future water reliability is projected. The corollary 

of this question is whether entitlement holders could be liable to suffer a reduced entitlement in 

situations where they have not met acceptable standards of WUE and are, consequently, held to 

be wasting water. If adopted, this benchmarking and quasi-enforcement of WUE would 

represent a radical game changer in the way that risk is assigned to water entitlement holders 

and how WUE is regulated for sustainability. Specifically, this chapter examines: 

 

 the importance of benchmarking for the purposes of sustainable development (SD); 

                                                 
1 For the sake of consistency, this chapter uses the phrase ‘entitlement holders’ to also refer to Colorado 
water rights holders and WA licensees. Water rights (as used in Colorado), entitlements (as used in 
NSW), and licences (as used in WA) all confer ‘water rights’ in law but, significantly, the character of the 
rights differs amongst the three classes: see below Chapter 7 Section 7.1.  
2 See, eg, Cameron Herbert, ‘Risk of future reduction in water availability from consumptive pool: 
Current issues and approaches in New South Wales’ (2005) 22 Environmental Planning and Law Journal 
431, 441, 444.  
3 See above Chapter 1 Section 1.3. 
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 how water resources accounting (focussing in particular on metering) contributes to 

establishing sustainability limits but stops short of benchmarking WUE; 

 current risk assignment practices in the three case studies; and  

 the potential to assign risk based on benchmark levels of WUE in respect of the 

Gnangara Mound. 

 

Benchmarking seeks to create ‘best practice’ standards of WUE that account for individual 

crops, land idiosyncrasies, and aquifer characteristics such as water availability. Best practice is 

defined in similar fashion to the Best Available Techniques Not Entailing Excessive Costs 

(BATNEEC) approach developed in 1984 in relation to industrial air pollution.4 BATNEEC 

developed a normative approach to controlling emissions based on the best and most reasonably 

priced technological options available.5 Here, best practice sees a benchmark level of WUE 

determined primarily on best available and reasonably priced technology. This technology 

might have geographical limitations that are imposed either locally (for example, in the Namoi 

Catchment), or transcend geographical boundaries so that the most efficient technology is 

required regardless of where it was developed. However, the chapter focuses on the factors that 

drive the need to benchmark WUE, and the legal implications of assigning risk based on levels 

of WUE, rather than on the technological standard that might constitute best available 

technology.  

 

A benchmark level cannot be established without a clear understanding of current water use, 

and any reduced water entitlements must be monitored to ensure compliance with the new level. 

This chapter highlights the fundamental role that monitoring and evaluating water use against 

individual and net consumptive use entitlement limits plays in the establishment of 

sustainability limits, and suggests that enforcement of these limits may drive WUE to a point 

where it can be benchmarked. In particular, the chapter considers the ways in which metering – 

arguably the most accurate form of accounting for water extraction6 – has been applied to 

monitor water use in each case study. The chapter does not address the broader issues of 

benchmarking: how to benchmark WUE; the cost of benchmarking through metering and who 

bears it; and the mechanics of how efficiency gains should be reserved for environmental 

purposes. Presumably, in line with the National Water Initiative (NWI) in Australia, this last 

point would be achieved through a statutory management plan.7  

                                                 
4 Environmental Protection Act 1990 (UK) c 43, s 7(2).   
5 See, eg, Steve Sorrell, ‘The meaning of BATNEEC: interpreting excessive costs in UK industrial 
pollution regulation’ (2002) 4 Journal of Environmental Policy and Planning 23, 23. 
6 Clare McKay and Alex Gardner, ‘Water Accounting Information and Confidentiality in Australia’ 
(2013) 41 Federal Law Review 127, 134. 
7 Council of Australian Governments, Intergovernmental Agreement on a National Water Initiative 
(2004) 8–9 [46]–[51]. The Agreement is available on the National Water Commission website 
<http://www.nwc.gov.au/> (NWI).  

http://www.nwc.gov.au/
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This chapter furthers the analysis of the preceding case study chapters. In many respects, the 

idea of benchmarking WUE mirrors the duty of water requirement that stands as a general 

proposition of Colorado water law.8 The argument here goes one step further, however, and 

seeks to impose a WUE benchmark that is not as restricted to local custom or economic means 

of entitlement holders and can, therefore, more accurately represent best practice in WUE. The 

chapter identifies the Gnangara Mound as a particularly suitable test jurisdiction for the 

implementation of this approach to risk assignment, and addresses the implementation 

challenges that this approach may face. Radical risk assignment based on attaining a benchmark 

standard of WUE would represent a clear game changer in achieving SD in the Gnangara 

Mound context. For reasons explained throughout this chapter, it would require three key 

changes to current water management practices: the placing of an enforceable cap on 

allocations; a reduction in consumptive use to reach the newly defined limit; and the accurate 

monitoring of individual and net consumptive use to ensure that allocations do not exceed this 

limit.9  

 

6.1 Background: the importance of benchmarking WUE for SD  

 

Water allocations in NSW were historically based on an assessment of the crop type and 

acreage requiring irrigation. 10  This allocation method permitted the relevant administrative 

agency to place a volumetric limit on the annual extraction to a licensee. It also created the 

opportunity to define a benchmark level of WUE by determining the water needs of crop types 

on specified land areas. To some extent, this aligns with Colorado’s ‘duty of water’ 

requirement, although the full potential to facilitate WUE through that requirement is marred by 

the judiciary’s reluctance to define standards of reasonableness of use.11 The old NSW system 

and the Colorado system both provide the opportunity to regulate for efficiency; the allocation 

methods are essentially aimed at efficiency because they seek to determine how much water 

would be reasonably required to fulfil a specific purpose on specific tracts of land.  

 

However, commentators have postulated that basing entitlements on crop type and irrigation 

acreage (as initially used in NSW) contributed to overallocation of water resources because 

                                                 
8 See above Chapter 3 Section 3.2.1. 
9 See below Sections 6.2, 6.4. 
10 See especially, Peter Sinclair and Catherine Barrett, Department of Water and Energy (NSW) Upper 
Namoi Valley Groundwater Status Report 2004: Status Report for the Alluvial Groundwater Resources of 
the Upper Namoi Valley Groundwater Management Area 004’ Department of Infrastructure, Planning 
and Natural Resources (2006) 8; Poh-Ling Tan, ‘An Historical Introduction to Water Reform in NSW – 
1975 to 1994’ (2002) 19(6) Environmental and Planning Law Journal 445, 448 (‘Historical Water 
Reform’); Water Act 1912 (NSW) ss 20, 20X.  
11 See above Chapter 3 Section 3.3.1. 
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‘little control’ was exercised over the allocated volumes of water.12 That is, a licensee was 

largely free from regulatory control once in receipt of the water allocation. Another problem 

with this system was that allocations were not based on water availability, which permitted 

overuse of the system because there was not an ongoing assessment of water use next to actual 

water levels.13 The Colorado experience presents a similarly missed opportunity to benchmark 

WUE and reduce appropriations in line with the amount of water deemed necessary for 

particular crop types. 14  WA retains the old NSW system of allocations and, although a 

volumetric limit is placed on licences, allocations themselves are still fixed to land area and 

crop type or purpose. WA has also observed that this method can give rise to inaccuracies 

between the amount of water allocated and the amount actually required.15  

 

The move to fixed maximum annual volumetric allocations throughout NSW occurred after its 

successful trialling in the Namoi Catchment in the late 1960s. 16  Volumetric licences have 

themselves progressed to seasonal allocations in the Namoi Catchment (and NSW more 

broadly), as described elsewhere.17 Both the old volumetric system, and the new system based 

on seasonal allocations, give water managers greater control over the allocation limit than the 

previous crop and purpose allocations, and provide the opportunity to advance WUE in ways 

beyond the scope of crop type and land area. A key difference is that seasonal allocations seek 

to ensure that water use does not exceed the sustainability limit of the groundwater resources, 

thus prioritising sustainability of the resource and environment over productivity. Sustainability 

limits are analogous to sustainable yields, and both describe the amount of water available for 

extraction without compromising key ecosystem functions. 18  To be ‘sustainable’, its 

measurement must account for natural recharge and discharge, as well as human-induced 

extraction.19 Conversely, fixed maximum annual volumetric limits entrench a basic standard of 

efficiency and productivity despite seasonal availability of water, and hence do not effectively 

                                                 
12 Alex Gardner, Richard Bartlett, and Janice Gray, Water Resources Law (LexisNexis Butterworths, 
2009) 276 [14.6]; Henning Bjornlund and Brian O’Callaghan, ‘Property implications of the separation of 
land and water rights’ (Paper presented to the Ninth Annual Pacific-Rim Real Estate Society Conference, 
Brisbane, 19–22 January 2003) 8; Tan, ‘Historical Water Reform’, above n 10, 448. 
13 Gardner, Bartlett, and Gray, above n 12, 276 [14.6]. 
14 See above Chapter 3 Sections 3.2.1, 3.3.1. 
15 Western Australian Government, State Water Strategy: Irrigation Review Final Report (Prepared for 
the Western Australian Government by the Irrigation Review Steering Committee) (2005) 50; 
Department of Water (WA) Gnangara Groundwater Areas Allocation Plan (2009) 84.  
16 Tan, ‘Historical Water Reform’, above n 10, 448. 
17 See above Chapter 4 Section 4.1.6. 
18 Department of the Environment, Australian Government (2004) Definition and approach to sustainable 
groundwater yield Annex A <http://www.environment.gov.au/system/files/resources/25838e76-ceab-
469a-b11c-dec6dd7d7f05/files/annex.pdf>. 
19 Marios Sophocleous, ‘Managing Water Resources Systems: Why “Safe Yield” Is Not Sustainable’ 
(1997) 35(4) Ground Water 561, 561. 

http://www.environment.gov.au/system/files/resources/25838e76-ceab-469a-b11c-dec6dd7d7f05/files/annex.pdf
http://www.environment.gov.au/system/files/resources/25838e76-ceab-469a-b11c-dec6dd7d7f05/files/annex.pdf
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address resource sustainability. This distinction underscores a main point at issue in the idea of 

benchmarking WUE, which is that sustainability limits drive WUE.20  

 

6.1.1 A developing argument: the case for benchmarking WUE  

 

No licensee should be wasting water through inefficiency. Water is a precious resource and its 

use should reflect its scarcity, particularly in water poor jurisdictions. It has been argued that 

irrigation efficiency might be improved either through legal incentives for efficient use or 

penalties for inefficient use.21 One way in which efficient use of water can be guaranteed is by 

assigning the risk of reductions based on levels of WUE attained, so that the least efficient 

irrigators have their entitlements reduced first. 

 

South Australian irrigators and politicians broadly advanced this argument prior to the 

introduction of the Murray-Darling Basin Plan (MDBP). 22  They contended that efficient 

entitlement holders should be left as unharmed as possible in water entitlement reductions. In 

circumstances where reductions must be made, the least efficient irrigators should suffer 

reduced entitlements first.23 The South Australian argument is premised on their irrigators’ 

claim to be the most efficient irrigators in the Murray-Darling Basin (MDB).24 This has been a 

necessary adaptation to their location at the end of the system. The lack of water availability that 

frequently results has driven improved WUE, which has, until the development of the Federal 

Sustainable Rural Water Use and Infrastructure Program,25 occurred without the benefit of 

federally funded subsidised projects.26  

 

                                                 
20 See below Section 6.2.1. 
21 See especially, Helen Fairweather, Nick Austin, and Meredith Hope, ‘Water Use Efficiency: An 
Information Package’ (2003) 5 Irrigation Insights 1, 34 (crediting this proposal to Howell in 2001); 
Lawrence J MacDonnell and Teresa A Rice, ‘Moving Agricultural Water to Cities: The Search for 
Smarter Approaches’ (1994) 2 Hastings West-Northwest Journal of Environmental Law and Policy 27, 
36. 
22 Peta Martin, ‘Murray Darling Basin Draft Plan may yet recognise efficiency’, ABC Riverland (online) 
19 September 2011 <http://www.abc.net.au/local/stories/2011/09/19/3321195.htm>. 
23 Anita Foerster and Alex Gardner, ‘Supplement to Joint Statement on the Water Act 2007 (Cth): 
Submission to the Senate Inquiry into the provisions of the Water Act 2007 Answers to Questions on 
Notice from Senator Xenophon’ (18 May 2011).  
24 David Jean, ‘Efficient farmers fight for share of funding’ The Advertiser (Adelaide) 18 September 
2012, 12; Ken McGregor, ‘Irrigation funds to flow’ The Advertiser (Adelaide) 18 July 2012, 15.  
25 Department of the Environment, Australian Government, Private Irrigation Infrastructure Program for 
South Australia < http://www.environment.gov.au/topics/water/rural-water/sustainable-rural-water-use-
and-infrastructure/state-priority-projects/piip>.  
26 See, eg, Foerster and Gardner, above n 23; Jean, above n 24, 12; McGregor, above n 24, 15 (noting that 
high levels of efficiency demonstrated by South Australian irrigators has often precluded their access to 
Federal WUE funding). 

http://www.abc.net.au/local/stories/2011/09/19/3321195.htm
http://www.environment.gov.au/topics/water/rural-water/sustainable-rural-water-use-and-infrastructure/state-priority-projects/piip
http://www.environment.gov.au/topics/water/rural-water/sustainable-rural-water-use-and-infrastructure/state-priority-projects/piip
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Incorporating the use of subsidies 

 

The South Australian argument might have broader application to water resources management 

in the MDB; for example, in the Namoi Catchment. Irrigators in both areas have suffered 

reductions in licence entitlements because of water reform processes that have attempted to 

achieve ground and surface water sustainability.27 Some Namoi groundwater irrigators have 

increased their efficiency under the Achieving Sustainable Groundwater Entitlements Program 

(ASGE), and it has been argued that further reductions need to account for this and other 

transitional efforts in that Catchment. 28  A key difference between the two cases is that 

efficiency improvements under the ASGE Program were subsidised from the outset.29  

 

The subsidy programs used in the Australian water reform process have not imposed 

benchmarked WUE standards as a condition of providing support. Significantly, they do not 

require entitlement holders to reach a set level of efficiency. Rather, they assist inefficient 

entitlement holders to reach a certain level of efficiency in order to help them retain their 

previous level of productivity with less water. Importantly, however, the application of less 

water to achieve the same standard of productivity remains a central idea behind WUE.30 

Mixing the experiences of South Australia and the Namoi Catchment illustrates the differences 

between benchmarking WUE and subsidies. 

 

The South Australian argument is to reduce less efficient entitlement holders first, whereas the 

strategy in the Namoi Catchment centred on providing incentives to increase WUE. Both of 

these methods had the overall objective of returning water for non-consumptive purposes, so 

that a portion of saved water becomes environmental flow. As theorised in this chapter, 

reducing less efficient entitlement holders first involves a two-step process. First, the risk of 

reduced entitlements must be assigned on the basis of efficiency levels attained. This means that 

efficient entitlement holders will not have their entitlement reduced, and that they will not 

receive a subsidy to help them improve their efficiency. Second, efficiency improvements must 

be subsidised in order to ensure that the entitlement holders suffering reductions can maintain 

their productivity. This will have the effect of offsetting the reduced entitlement that they suffer 

by virtue of being the least efficient. The purpose here is similar to that of supplementary 

licences seen in the Namoi Catchment. Both aim – albeit in different ways – to ameliorate the 

                                                 
27 Mark Hamstead, Claudia Baldwin, and Vanessa O’Keefe, ‘Water allocation planning in Australia – 
Current practices and lessons learned’ (National Water Commission, Waterlines Occasional Paper No 6, 
April 2008) 408, 420; see above Chapter 4 Section 4.2.1. 
28 Namoi Water, Submission No 304 to House of Representatives, Standing Committee on Regional 
Australia, 17 December 2010, 6; see above Chapter 4 Section 4.2.2.  
29 See above Chapter 4 Section 4.2.2. 
30 Department of Water (WA) Operational policy no. 1.02 – Policy on water conservation/ efficiency 
plans (2009) 1 (WCEP Policy). 
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pain of reduced entitlements. 31  As illustrated below, the MDBP comes the closest to 

implementing this model, but falls short of penalising inefficient use.32 Furthermore, it falls 

short of benchmarking WUE because it does not require that a set level of efficiency be reached 

in order to obtain the subsidy.33 

  

The concept of benchmarking WUE remains important despite the use of subsidies. 

Significantly, it has the potential to provide a novel approach to risk assignment in water poor 

jurisdictions needing to reduce entitlements in the future.   

 

6.2 Technical background: Metering enforces sustainability limits and drives WUE 

 

Implementing measures to adequately account for the movement of water in a system is a 

technical prerequisite to ensuring its efficient and sustainable use.34 As early as 1991, UNESCO 

observed that:  

 

‘If sustainable development is to mean anything, such development must be based on an 

appropriate understanding of the environment – an environment where knowledge of 

water resources is basic to virtually all endeavours’.35 

 

In 1994, MacDonnell and Rice recognised that an ‘online water measuring system’ was a 

‘prerequisite to establishing a duty of water’;36 that is, measuring use was central to a system 

based on standards of reasonableness of water application. Little has changed between 1991, 

when UNESCO acknowledged that achieving SD required an understanding of water resources, 

and 2014. This section expands on the above observations, and contends that a system of 

measuring water use and evaluating it against entitlement limits is a prerequisite to undertaking 

risk assignment based on WUE. Water resources accounting itself does not contribute to 

benchmarking WUE; rather, it helps set and enforce sustainability limits. As witnessed in the 

Namoi Catchment, these limits can then drive the need for WUE, which in turn can create the 

need to benchmark it. However, the discussion here does not explore this further step of how to 

benchmark WUE, as it would require technical scientific analysis not suited to the present legal 

discussion. Instead, a broad question examined throughout Section 6.2 is the extent to which 

                                                 
31 See above Chapter 4 Section 4.2.2. 
32 See below Section 6.3.2. 
33 Email from Dr Andrew Weavers to Madeleine Hartley, 28 February 2014. 
34 Department of Water (WA) Strategic policy 5.03 – Metering the taking of water (2009) 12. 
35 WMO/ UNESCO (1991) Report on Water Resources Assessment in Ground Water Protection Council, 
Groundwater Report to the Nation: A Call to Action (2007) 2–6. 
36 MacDonnell and Rice, above n 21, 40. 



Chapter 6 – Benchmarking WUE 
 
 

 184 
 

metering and enforcement – undoubtedly crucial in water resources management – assists in the 

process of benchmarking WUE. 

 

Water resources accounting is a form of measuring water use. It can monitor consumptive 

extractions, and be used to compare extractions against entitlement limits, and help in the 

creation of a benchmark level of WUE.37 Metering water extraction is undoubtedly easier than 

metering to measure WUE directly. Yet, it is important that this extra benefit be recognised 

because of the connection between metering extraction and quantifying water savings. Pursuant 

to the NWI, water resources accounting has the goal of securing ‘adequate measurement, 

monitoring and reporting systems’ for the purposes of creating confidence in water extractions, 

transactions, and environmental water recovery.38 Metering can serve the first two of these 

purposes, having been described in particular as ‘the most effective approach to progressing the 

water accounting expectations of the NWI’.39  

 

A meter is a device that measures the flow and volume of extraction from a water source, but no 

element of the metering process is stationary.40 Metering can be either direct or indirect, so that 

it either monitors the extraction of water (direct) or monitors data other than flow and extraction 

(indirect). 41  Direct metering has been labelled as best practice for estimating groundwater 

extraction.42 Examples of indirect metering include monitoring hours of pumping and energy 

use, rather than water use. 43  Meters can: be user or government owned and read; require 

physical readings by government or users; 44  or be telemetric to enable remote real time 

readings. 

 

The importance of metering has been recognised federally as a prerequisite to achieving WUE.45 

WA has also recognised it as an essential element in the process of benchmarking WUE.46 But, 

for the purposes of establishing sustainability limits that can drive WUE, monitoring and 

evaluating water use through metering can:  
                                                 
37 Western Australian Government, above n 15, 39. 
38 Council of Australian Governments, NWI, above n 7, 17 [80].   
39 Sinclair Knight Merz, Assessment of groundwater licensing, metering and extraction estimation 
arrangements and techniques in Australia (National Water Commission, Waterlines Report Series No 83, 
2012) 37. 
40 Rights in Water and Irrigation Act 1914 (WA) sch 1 cl 46(5). See also McKay and Gardner, above n 6, 
134. 
41 Sinclair Knight Merz, above n 39, 36–39. 
42 Ibid 54–55.   
43 Ibid 36–39. 
44  Cameron Holley and Darren Sinclair, ‘Compliance and enforcement of water licences in NSW: 
limitations in law, policy and institutions’ (2012) 15 The Australasian Journal of Natural Resources Law 
and Policy 149, 182–183; Department of Water (WA) Securing Western Australia’s water future: 
Position paper reforming water resource management (2013) 21 (Position Paper 2013). 
45 Standing Committee on Regional Australia, House of Representatives, Of Drought and Flooding 
Rains: Inquiry into the impact of the Guide to the Murray–Darling Basin Plan (2011) 133. 
46 Western Australian Government, above n 15, 39. 
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 help provide the information needed to set sustainability levels and reduce 

overallocation;  

 create an active management tool to ensure that the understanding of water use in an 

aquifer remains current; and 

 help pinpoint non-compliance with entitlement limits. 

 

Legislation, case law, empirical evidence, and commentary from each case study demonstrate 

the application of the last two points to benchmarking WUE. The first point is problematic 

because setting sustainability limits also depends on determining the ecological values that 

require protection, as well as their water requirements. Yet, as outlined in this chapter’s 

introduction, the discussion here does not examine the methods by which to reserve the 

efficiency gains for environmental purposes.  

 

6.2.1 Establishing sustainability limits and reducing overallocation 

 

In 2004, the United States Ground Water Protection Council identified that data insufficiencies 

on groundwater use were a substantial barrier to effective management of water resources.47 The 

Council drafted a list of ten consequential shortcomings, which included knowledge gaps 

surrounding:  

 

 the location of groundwater resources;  

 ground and surface water connections and recharge pockets;  

 consumptive and non-consumptive use limits; and  

 the sustainable yields of aquifers.48    

 

Metering water usage can help advance knowledge in respect of the last two points by providing 

evidence of compliance with consumptive limits. The Colorado District Court has also 

explicitly identified the role that metering plays in providing critical data for water resources 

management.49 In 2006, it recognised that improvements in data recording can yield a greater 

understanding of existing water use, as well as providing greater efficacy in groundwater 

                                                 
47 Ground Water Protection Council, ‘Groundwater Report to the Nation: A Call to Action’ (2007) 3–2 
<http://www.gwpc.org/sites/default/files/GroundWaterReport-2007-.pdf> quoting the National Ground 
Water Association.  
48 Ibid 3–8, 3–10.  
49 In re Rules Governing New Withdrawals of Ground Water in Water Division No. 3 Affecting the Rate 
or Direction of Movement of Water in the Confined Aquifer System, No. 04-CW-24, slip. op. at 41 (Dist. 
Ct. Colo. (Water Court) Water Div. No. 3, Nov. 9 2006) 2006 WL 4037484, 271 (Confined Aquifer New 
Use Rules for Division 3).  

http://www.gwpc.org/sites/default/files/GroundWaterReport-2007-.pdf
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modelling.50 This last point is critical as regards the establishment of sustainable levels of take, 

which is the concept of sustainable yield now used in Australian federal water law and 

management.51  For the purposes of consistency, this thesis will continue to use the phrase 

sustainability limits. The Colorado judgment is significant for its analysis of sustainability 

criteria rather than the efficiency measures that are the principle focus of Colorado water law.52  

Establishing sustainability limits based on accurate knowledge of water use volume  

 

Establishing and enforcing sustainability limits is bound to improve WUE because the act of 

making less water available to entitlement holders will reduce the likelihood that its application 

will be wasteful. Hence, sustainability limits act as a driver for WUE. Determining these limits 

is a fundamental step in monitoring water use for the later purposes of evaluating its use based 

on benchmark levels. The role of monitoring water use is cemented in the two preconditions 

that must be met in order to reach sustainability limits:  

 

1. currency and accuracy in understanding a system’s water use; and  

2. reducing overallocation and overuse.  

 

As regards the first precondition, current and accurate understanding of a system’s water use is 

important to establishing sustainability limits. It means that the impacts of an individual 

entitlement holder’s use are understood within the broader groundwater system, which is 

important because it permits sustainability limits to be established with full consideration of the 

aquifer’s actual (as opposed to allocated) use. The necessity of this measure stems from the 

adage ‘you can’t manage what you don’t measure’, which applies equally to both establishing 

sustainability limits and managing water use generally.53 As previously contended,54 defining 

these limits would be the most important game changer in water law for both Colorado and the 

Gnangara Mound. 

 

The idiosyncrasies of specific groundwater resources highlight the importance of establishing a 

sustainability limit that reflects current system use. Aquifers generally experience low recharge 

rates, and significant time delays are common between groundwater extraction and the 

manifestation of the effects.55  Moreover, a sustainability limit is critical in areas suffering 

                                                 
50 Ibid 417. 
51 See Water Act 2007 (Cth) s 4, Basin Plan (22 November 2012) cl 7.25(2); see above Chapter 4 Section 
4.2.4. 
52 See above Chapter 3 Section 3.2.3. 
53 Western Australian Government, above n 15, 16. 
54 See generally above Chapters 3 and 5.  
55 See, eg, Jacobus J de Vries and Ian Simmers, ‘Groundwater recharge: an overview of processes and 
challenges’ (2002) 10 Hydrogeology Journal 5, 6.    
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reduced climate certainty, as it can both ensure continued productive use of aquifers and 

safeguard their long-term sustainability. Thus, natural recharge and discharge must also be 

monitored in order to ensure that the sustainability limit accounts for all impacts on the 

resource.56 This balance reflects the essence of the sustainable yield concept used in Australian 

water management before the advent of sustainable diversion limits.57 

 

A key methodology for determining sustainability limits is the comparison of current water use 

with future projections, and current water availability with anticipated future availability.58 

Metering can contribute to the creation of a sustainability limit by providing relevant data. The 

Colorado District Court has emphasised the importance of using accurate readings, reasoning 

that the use of ‘real numbers as opposed to estimates’ would greatly improve groundwater 

models that explore the impacts of current and future extractions.59 

 

A question might remain as to why regulators would need to benchmark and enforce standards 

of WUE if they could simply enforce the sustainability limit. The answer to this hinges on 

future climate and population projections, both of which will place extra stress on already 

fragile groundwater resources. In many situations, a sustainability limit might be a fluid 

concept. This is best demonstrated by the experience of the Namoi Catchment, which will 

undergo further reductions in line with the new sustainable diversion limits established under 

the Murray-Darling Basin Plan. 60  Hence, the process of setting sustainability limits and 

returning overallocation in line with new limits is imperative to overall water management. Its 

importance to benchmarking WUE is found in the fact that, as sustainability limits are created 

and enforced, entitlement holders will have to become more efficient so that they can maintain 

productivity with less water.  

  

Reducing overallocation and overuse 

 

The second precondition to achieving sustainability limits – reducing overallocation and 

overuse so that water use in a system reflects its defined sustainability – also involves metering. 

Failing to meter water resources can adversely affect other users, groundwater-dependent 

                                                 
56 Sophocleous, above n 19, 561.  
57 See above Chapter 4 Section 4.2.1. 
58 CSIRO, Water Availability in the Namoi: a report to the Australian Government from the CSIRO 
Murray-Darling Basin Sustainable Yields Project (2007) 1. 
59 Confined Aquifer New Use Rules for Division 3, No. 04-CW-24, slip. op. at 41 (Dist. Ct. Colo. (Water 
Court) Water Div. No. 3, Nov. 9 2006) 2006 WL 4037484, 417.  
60 See above Chapter 4 Sections 4.2.4, 4.3.3. 
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ecosystems, and the groundwater resource itself.61 The Colorado District Court has taken these 

impacts a step further; in a 2006 judgment, it connected inadequate past metering of 

groundwater extraction to continued overallocation.62 It also recognised that the lack of past 

metering meant that historical information on groundwater extraction represented an estimate 

only.63  

 

The judgment is clear judicial recognition of the critical role that metering plays in groundwater 

management. Metering is not only essential to the general management of groundwater 

resources, but has now been identified as necessary to the curtailment of use in overallocated 

resources.64 The court also emphatically linked metering with sustainability.65 This is significant 

for Colorado, where discussion of SD in water law frameworks is a relatively recent 

development.66 In effect, the 2006 judgment conspicuously connected metering to sustainable 

use, and failure to meter to unsustainable use.   

 

6.2.2 Actively monitoring water use 

 

Telemetric metering is particularly useful for creating an active management tool that can 

monitor water use. Telemetric metering records and submits live data on water use to the 

relevant administrative agency. 67  Its importance to establishing and enforcing sustainability 

limits arises from the simple fact that water use must be actively monitored in order to ensure 

that these limits are being complied with. It can also help facilitate WUE by streamlining – both 

for water managers and entitlement holders – the process of measuring use against allocation 

limits. By contrast, the capacity of meters to help monitor and evaluate water use for the 

purposes of either sustainability or WUE is greatly hindered in a system where administrative 

issues obstruct frequent meter readings. Telemetric metering overcomes this problem because 

the data collected is provided directly to the agency, which streamlines its collection process.   

 

The use of telemetric metering, therefore, becomes an active management tool in ensuring water 

use remains within sustainability limits. It can also enhance accuracy by limiting the likelihood 

of meter tampering. The incentive for licensees to improve their WUE increases when water use 

                                                 
61 See, for eg, Harrison v Harris (2013) 195 LGERA 79, 99–103 [100]–[128] (discussing the impact that 
meter tampering can have on the environment and other users).  
62 Confined Aquifer New Use Rules for Division 3, No. 04-CW-24, slip. op. at 41 (Dist. Ct. Colo. (Water 
Court) Water Div. No. 3, Nov. 9 2006) 2006 WL 4037484, 399. 
63 Ibid 399. 
64 Ibid 399. 
65 Ibid 397. 
66 See generally above Chapter 3. 
67 Holley and Sinclair, above n 44, 182–183. 
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is being monitored externally and there is less scope for fraudulent data. That motivation will be 

greater again where strong enforcement measures exist to discourage over-extraction.68  

 

Despite its benefits, no studied jurisdiction has comprehensively embraced telemetric metering. 

The Namoi Catchment demonstrates the most progress here. Although it does not yet have 

comprehensive telemetric metering, its progress towards this goal is assisted greatly by the joint 

Federal-State funded Sustainable Rural Water Use and Infrastructure Program (SRWUIP). The 

SRWUIP is the umbrella program under which all projects investing in WUE and productivity 

improvements have been developed. Over $5.3 billion of the $5.8 billion committed under the 

SRWUIP has been allocated to efficiency programs on the Murray-Darling Basin.69  

 

The NSW Metering Project operates under the SRWUIP. It helps reduce water losses through 

inefficient systems or use, thereby also seeking to secure the sustainability of the irrigation 

communities. 70  One of its primary aims is to increase efficiency and compliance with 

entitlement limits.71 It is doing this via the installation of telemetric metering in water resources 

across the NSW areas of the Murray-Darling Basin (MDB) by 2016, with all costs being 

covered by the government.72 This will help overcome issues that arise due to meter tampering 

and the labour intensity of meter readings.  

 

The Project has the potential to improve WUE in these areas – including in the Namoi 

Catchment – in two interconnected ways. The first is largely a reiteration of the argument 

favouring telemetric metering. Comprehensive telemetric metering will increase knowledge of 

over-extraction, as data is relayed to an administrative agency without interference from a third 

party.73 This drives WUE because it limits the prospect of illegal water extraction remaining 

undetected. The second argument extends the first. The further installation of meters across the 

Namoi will mean that an area already experiencing significant metering will be 

comprehensively covered, importantly by telemetric metering. Namoi groundwater users are 

currently subjected to extensive metering by virtue of the resource forming one of the six major 

                                                 
68 But see Sarah Robertson, ‘A Regulatory Framework for Monitoring and Enforcement of Water Access 
Rights in Western Australia’ (2013) 37(2) University of Western Australia Law Review (forthcoming) 
(discussing shortcomings in Western Australia’s enforcement strategies for non-compliance).  
69 Department of the Environment, Australian Government, Sustainable Rural Water Use and 
Infrastructure Program <http://www.environment.gov.au/resource/sustainable-rural-water-use-and-
infrastructure-program> (SRWUIP).   
70 Department of the Environment, Australian Government, Private Irrigators Infrastructure Operators 
Program in New South Wales <http://www.environment.gov.au/topics/water/rural-water/sustainable-
rural-water-use-and-infrastructure/state-priority-projects-0>.  
71 Department of the Environment, SRWUIP, above n 69.  
72 State Water, New South Wales, Benefits <https://www.statewater.com.au/current%20projects/nsw-
metering-scheme/benefits>.   
73 Sinclair Knight Merz, above n 39, 38.  

http://www.environment.gov.au/resource/sustainable-rural-water-use-and-infrastructure-program
http://www.environment.gov.au/resource/sustainable-rural-water-use-and-infrastructure-program
http://www.environment.gov.au/topics/water/rural-water/sustainable-rural-water-use-and-infrastructure/state-priority-projects-0
http://www.environment.gov.au/topics/water/rural-water/sustainable-rural-water-use-and-infrastructure/state-priority-projects-0
https://www.statewater.com.au/current%20projects/nsw-metering-scheme/benefits
https://www.statewater.com.au/current%20projects/nsw-metering-scheme/benefits
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alluvium aquifers in NSW; however, telemetric metering is not as widespread.74 The importance 

of the Namoi groundwater resources was a prime contributor to the Namoi Plan being one of 

the first groundwater plans implemented in NSW.75 As groundwater use in the Namoi is the 

highest of all basins in the MDB,76 it is likely that nearly all users on the system will be metered 

once the Scheme is finalised. NSW thus has the opportunity to demonstrate the benefits to both 

sustainability and WUE that are likely to result from using telemetric metering to actively 

monitor water use.  

 

6.2.3 Compliance enforcement   

 

A further way in which metering can promote SD and drive WUE is by pinpointing non-

compliance with entitlement limits and, consequently, assisting with compliance enforcement. 

Metering to increase compliance levels also plays an essential role in avoiding the paradox of 

WUE: it can monitor water use so that any improvements in WUE do not result in increased 

consumptive use exceeding sustainability limits. The argument here is that entitlement holders 

will be more likely to increase their WUE when sustainability limits are being enforced.   

 

As illustrated both in Chapter 5 and immediately above, metering data can be used to reassess 

licensee allocation limits and reduce them where necessary.77 It has also been observed that, 

‘without metering, establishing compliance is labour intensive and approximate’.78 Furthermore, 

metering data is informative for the purposes of evidence in prosecutions, but this is not 

examined here. Although some questions have been raised in relation to the interaction between 

metering cards and the rule against hearsay, evidence suggests that both Australian case studies 

circumvent any issues that the use of cards may create.79 

 

 

                                                 
74 Office of Water (NSW) Sustaining the Basin Program: Metering project Socio-economic assessment 
(2010) 38–39. 
75 Department of Primary Industries, New South Wales Government, Namoi Catchment 
<http://www.water.nsw.gov.au/Water-management/Basins-and-catchments/Namoi-
catchment/namoi/default.aspx>.   
76 CSIRO, above n 58, 20. 
77 See above Chapter 5 Section 5.3.3. 
78 James H Skurray, Ram Pandit, and David J Pannell, ‘Institutional Impediments to groundwater trading: 
the case of the Gnangara groundwater system of Western Australia’ (2013) 56 Journal of Environmental 
Planning and Management 1046, 1064.  
79 See especially, Harrison v Harris (2013) 195 LGERA 79, 92–93 [60]–[61] (where Justice Pepper 
relied on interviews between officers from the State Water Corporation and the defendant, Mr Harris, as 
persuasive evidence that Mr Harris intended not to be debited for the water extracted during the relevant 
time); Robertson, above n 68 (discussing how metering cards can circumvent the rule against hearsay in 
WA).  

http://www.water.nsw.gov.au/Water-management/Basins-and-catchments/Namoi-catchment/namoi/default.aspx
http://www.water.nsw.gov.au/Water-management/Basins-and-catchments/Namoi-catchment/namoi/default.aspx
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Enforcement challenges 

 

There must be strong enforcement of compliance with entitlement limits in order for metering to 

be a useful technical tool in enforcing sustainability limits and driving WUE. By contrast, 

relaxed dealing with non-compliant licensees can lead to exploitation of a finite resource and 

inaccuracies in resource knowledge. Data obtained from the Gnangara Mound Metering Project 

in WA is particularly useful in illustrating the problems that enforcement challenges can create 

for WUE and, by extrapolation, benchmarking WUE for the purposes of ensuring the SD of 

groundwater resources.  

 

Between 2005 and 2010, the Gnangara Mound Metering Project recorded 344 breaches of 

entitlement limits.80 Records indicated that 116 warnings would be issued for that water year.81 

However, during the 2008-09 year, just 35 formal warnings were issued to the 84 licensees 

breaching their entitlement limits.82  The extent of non-compliance amongst these 84 users 

ranged from breaches of entitlement limits by <10 per cent to breaches exceeding 50 per cent. 

More specifically, formal warnings were issued for the: 

 

 seven users in breach by <10 per cent; 

 ten users in breach by between 10-25 per cent;  

 eight users in breach by 25-50 per cent; and  

 ten users in breach by ≥50 per cent.83  

 

The public availability of data and its relationship to WUE and SD is a significant point to note 

in light of the above information. A review of the Metering Project was foreshadowed in 2010,84 

and its whereabouts has been questioned.85 A review could be expected after such an important 

trial, particularly one that totalled $8.3 million.86 In 2013, however, the DOW admitted that any 

review document would not become publicly available. 87  The discrepancies between the 

proposed warnings and those actually issued cannot be properly assessed without the release of 
                                                 
80 Sarah Robertson, ‘Enforcing the Legal Limits on Water Access Rights in Western Australia’ (Honours 
Thesis, The University of Western Australia, 2011) 2.  
81 Western Australia, Parliamentary Debates, Legislative Council, 10 September 2009, 6756b–6758a 
(Helen Morton, Parliamentary Secretary to the Treasurer; Minister for State Development; Water; Mental 
Health). 
82 Western Australia, Parliamentary Debates, Legislative Council, 15 September 2010, 6649a–6651a 
(Helen Morton, Parliamentary Secretary to the Treasurer; Minister for State Development; Water; Mental 
Health). 
83 Ibid. 
84 Western Australia, Parliamentary Debates, Legislative Council, 13 April 2011, 2938c–2939a (Helen 
Morton, Parliamentary Secretary to the Treasurer; Minister for Commerce; Science and Innovation; 
Housing and Works; Water; Mental Health). 
85 Ibid.   
86 Ibid. 
87 Interview with Department of Water, Regulation Division (Perth, 12 June 2013). 
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a review document. On this point, it is also interesting to note that the DOW webpage detailing 

the Metering Project was removed in November 2013.88 This may be because it no longer 

represents current departmental policy, but it adds to the lack of transparency on the project as a 

whole. 

 

The process of establishing sustainability limits requires the full integration and cooperation of 

irrigators, lawmakers, and the judiciary. This is in part to guarantee legitimacy of process, 

which in turn helps establish compliance. Further to this, public participation is an essential 

principle of SD,89 and has been recognised as particularly critical in effective water resources 

management. 90  Hence, the public release of project evaluations might seem important to 

ensuring community trust in future water management. It is also essential to regulating for 

WUE, given that undertaking benchmarked WUE – and reducing licences accordingly – will 

affect many of these same taxpayers. 

 

Regulatory challenges 

 

In spite of these shortcomings, the DOW – as the regulatory agency prosecuting non-

compliance – has gone to great lengths to discuss publicly its increased role in compliance 

enforcement. The DOW has created a Regulation Division to oversee more active compliance 

enforcement, with the following results. In December 2012, a licensee was prosecuted for two 

offences: illegally taking water, and meter tampering.91 In February 2013, another licensee, 

discovered to have over-extracted 10ML, incurred a $2800 fine.92 A third licensee, exceeding 

his licence by almost 80ML in an area where the average licence is about 40ML, was fined 

$4000 in May 2013.93 Finally, in July 2013, a fourth licensee was fined $2200 for illegally 

drilling bores without the required licence to construct works and failing to meet reporting 

requirements. 94  This suggests some level of success by the DOW in improving levels of 

compliance monitoring, which is essential footwork to creating and enforcing sustainability 

                                                 
88 Email from Lincoln Kay, Project Manager – Website, WA Department of Water, to Madeleine Hartley, 
17 March 2014. 
89 Rio Declaration on Environment and Development, Report of the United Nations Conference on 
Environment and Development, UN Doc A/CONF.151/6/Rev.1 (1992) Principle 10. 
90 Poh-Ling Tan et al, Tools for water planning: lessons, gaps and adoption (National Water 
Commission, Waterlines Report Series No 37, 2010) 8. 
91 Department of Water, Western Australian Government (December 10 2012) Department prosecutes 
over Gnangara water take <www.water.wa.gov.au/News+and+events/Current+news/1985.aspx>.  
92 David Gear, ‘Storm over water theft’ Joondalup Times (Joondalup, Western Australia) 7 February 
2013, 7.   
93 ‘Water plunderers warned of crackdown’, Australian Broadcasting Corporation News (online) 22 May 
2013 <http://www.abc.net.au/news/2013-05-22/water-plunderers-warned-of-crackdown/4706238>.   
94 Aleisha Orr, ‘Bore driller fined over illegally accessing WA aquifer’, WA News (online) 5 July 2013 < 
http://www.watoday.com.au/wa-news/bore-driller-fined-over-illegally-accessing-wa-aquifer-20130705-
2pftq.html>.   

http://www.water.wa.gov.au/News+and+events/Current+news/1985.aspx
http://www.abc.net.au/news/2013-05-22/water-plunderers-warned-of-crackdown/4706238
http://www.watoday.com.au/wa-news/bore-driller-fined-over-illegally-accessing-wa-aquifer-20130705-2pftq.html
http://www.watoday.com.au/wa-news/bore-driller-fined-over-illegally-accessing-wa-aquifer-20130705-2pftq.html
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limits. In water poor jurisdictions, enforcing sustainability limits should result in increased 

WUE, at which point the process of benchmarking to further reduce entitlement holders (if and 

as required) could be undertaken.   

 

Role of enforcement measures in safeguarding SD and benchmarking WUE   

 

The above figures reveal the extent of over-extraction that can occur where groundwater 

extraction is not effectively metered. Any breach of entitlement limits is arguably detrimental to 

a water source. Breaches of ≥25 per cent, and particularly breaches exceeding 50 per cent, 

present a formidable obstruction to water security because of the large volume of water that is 

being extracted in excess of water entitlements.  

 

The NSW Land and Environment Court case of Harrison v Harris highlights the importance of 

monitoring water use during times of water shortages.95 In determining the seriousness of a 

breach there, Justice Pepper opined that: ‘the need to effectively measure and account for water 

being extracted from a regulated water source is particularly pronounced where the offence is 

committed during a water shortage, where measures have been implemented to prioritise the use 

of water’.96  

 

Although these comments are pertinent, the context for Justice Pepper’s statements diverges 

from the circumstances of the Gnangara Mound in two key ways. First, water use on the 

Gnangara Mound has not been assigned priorities in an analogous manner to the WMA 2000 

priorities. 97  Rather, all licensees have equal access to their full entitlement with the only 

restrictions being discretionary conditions on individual licences. 98  Second, Mr Harris’ 

extraction of between 30 and 40ML of unmetered water did not occur during a period of severe 

water shortage.99 The under-enforcement of the most severe breaches on the Gnangara Mound is 

particularly concerning given the climate projections and increased consumptive stresses facing 

the Mound. 

 

Reluctance to prosecute such breaches arguably encumbers the application of measures used to 

achieve bona fide regulated WUE. As operating in the Gnangara Mound, for example, the role 

played by licence conditions, metering, anti-speculation measures, and trading incentives to 

save water in securing WUE and SD is undermined if entitlement limits are not enforced. 

                                                 
95 Harrison v Harris (2013) 195 LGERA 79. 
96 Ibid 109 [161].  
97 Water Management Act 2000 (NSW) s 58. 
98 See below Section 6.3.4. 
99 Harrison v Harris (2013) 195 LGERA 79, 101 [114]. 
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Hence, the WUE toolbox measures can only exist in procedural form without compliance 

enforcement. The specific concept of establishing sustainability limits also relies on stringent 

enforcement of offences, both in terms of extraction limits and metering conditions. 

 

Compliance enforcement ensures that current use is not only monitored to remain within a 

sustainability limit but also, via prosecutions, provides general deterrence against further over-

extraction. Conversely, the monitoring process becomes inconsequential if it is not supported by 

compliance enforcement. In the context of the Gnangara Mound, the well-rounded framework 

overseeing groundwater management is hampered where recorded non-compliance is not 

prosecuted. This remains significant notwithstanding the DOW’s recent improvements to its 

enforcement system. 

 

6.3 Risk assignment: the failure to benchmark WUE 

 
The above discussion highlights the key role that metering plays in achieving sustainability 

limits, even without WUE. Importantly, benchmarking WUE to facilitate entitlement reductions 

is challenging if the measures achieving WUE in the first place (for example, compliance 

enforcement) are unreliable. Hence, the relationship between metering and enforcement on the 

one hand, and benchmarking WUE on the other, is that the first imposes critical preconditions 

that can drive WUE to a point where assigning risk based on standards of WUE can be 

implemented. 

 

6.3.1 Benchmarking WUE and the three case studies 

 

The idea of benchmarking WUE, and assigning risk based on levels of WUE attained, is an 

approach not yet developed in Colorado, the Namoi Catchment, or the Gnangara Mound. This is 

despite the clear parallels between the duty of water requirement in Colorado and the idea of 

benchmarking WUE proposed here.100 This section limits its discussion to licence security and 

the mechanics of the risk assignment system in each jurisdiction, and how benchmarking WUE 

can be incorporated into the regulatory framework of the Gnangara Mound in particular.101  

                                                 
100 See above Chapter 3 Section 3.2.1; see below Section 6.3.3. 
101 See below Section 6.4. For a comprehensive analysis of compensation issues arising from entitlement 
reductions, see Andrew Macintosh and Jancis Cunliffe, ‘The Significance of ICM in the evolution of s 
51(xxxi)’ (2012) 29 Environmental and Planning Law Journal 297 (discussing the claims to 
compensation that arose from the ICM litigation, and the judgment’s effect on future cases involving 
reduced entitlements); Joseph L Sax, ‘The Constitution, Property Rights and the Future of Water Law’ 
(1990) 61 University of Colorado Law Review 257, 258; Mark Squillace, ‘Water Transfers for a 
Changing Climate’ (2013) 53 Natural Resources Journal 55, 63, 64–67; Department of Water (WA) 
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Licence security and risk assignment (or ‘risk allocation’ in Colorado)102 vary greatly between 

the three case studies. NSW has multiple levels, whereas Colorado and WA have only licence 

security (as opposed to risk assignment). The fact that none assign risk based on levels of WUE 

achieved might also mean that they do not have a current duty of WUE. Thus, there are 

opportunities here – via the possible integration of the novel approach advocated for in this 

chapter – in each jurisdiction’s system of risk assignment.  

 

Sections 6.3.2 to 6.3.4 below examine the licence security and risk assignment measures found 

in the water law framework of each case study, starting with the Namoi Catchment, and 

followed by Colorado and the Gnangara Mound. This diverges from the chronological order in 

which the case studies are presented in the thesis, but is necessary because of the comprehensive 

discussion required here in the case of the Namoi Catchment. Also for this reason, the 

discussions in Sections 6.3.3 and 6.3.4 largely involve a comparison with the Namoi experience. 

 

A broad question examined in this section is why entitlement holders would choose to increase 

their WUE when there is little incentive to reduce water use and no penalty for not doing so. 

This is a recognised shortcoming in current practice. Hence, the wider goal of benchmarking 

WUE is to contrast the lack of incentives with the disadvantage of having to suffer entitlement 

reductions if a benchmark level of WUE has not been attained.  

 

6.3.2 Licence security and risk assignment in the Namoi Catchment 

 

Neither the National Water Initiative (NWI), the Namoi Plan, nor the Murray-Darling Basin 

Plan (MDBP) provide an incentive to attain certain standards of WUE other than market 

opportunities to sell surplus water. Similarly, they do not explicitly sanction the failure to attain 

standards of WUE. This is a shortcoming of the risk assignment provisions in the Namoi 

Catchment as they relate to WUE and SD. 

 

Broadly, there are three levels of risk to licence security in NSW:  

 

(i) long-term licence entitlement variation upon amendment of a plan;103 

                                                                                                                                               
Statement of Response: Review in to the management of over-allocated water resources in the Gnangara 
groundwater management area (Sinclair Knight Merz) (2009) (Statement of Response).  
102 Dan Tarlock, ‘The Future of Prior Appropriation in the New West’ (2001) 41 Natural Resources 
Journal 769, 775.  
103 This also includes the Minister’s powers to suspend a water sharing plan during a severe water 
shortage: Water Management Act 2000 (NSW) s 49A. 
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(ii) seasonal allocation variation pursuant to annual water availability under the 

provisions of the Water Management Act 2000 NSW (WMA 2000) and applicable 

water sharing plan; and  

(iii) implementation of plan variations to comply with the MDBP.  

 

Annual seasonal variations are targeted at achieving SD rather than WUE, and so are not 

examined here.104 

Risk assignment under the NWI on amendment of water sharing plan 

 

The first level of risk to address in the Namoi Catchment is possible amendment to water 

sharing plans. The risk assignment provisions in the NWI provided a substantive formula for 

those implemented in the WMA 2000 and the MDBP, and so are pertinent to the present 

discussion. The provisions establish a framework that applies to ‘future reductions in the 

availability of water for consumptive use’.105 They activate upon conversion of licences to share 

entitlements.106 Four additional pre-conditions must also be met before the framework for future 

reductions in availability can be utilised.107 These are that:  

 

 a framework for new share-based water access entitlements has been established;  

 water entitlements have been determined under transparent water sharing plans;  

 implementation plans have regular reporting requirements; and  

 methods have been agreed on to manage known overallocation or overuse in systems.108  

 

The Namoi Catchment meets each of these conditions by virtue of its transition to the Namoi 

Plan.109 Therefore, if permitted under the WMA 2000, the NWI risk assignment framework will 

oversee future reductions in groundwater availability in the Namoi Catchment. This point 

assumes greater importance when considered contextually, as best available science suggests 

that groundwater users in the Namoi will be subject to future entitlement reductions.110 These 

reductions cannot occur until the end of the Namoi Plan in 2017. This is due largely to the 

                                                 
104 See above Chapter 4 Section 4.2.1. 
105 Council of Australian Governments, NWI, above n 7, 8–9 [46]–[51].  
106 See above Chapter 4 Sections 4.1.6, 4.2.1.  
107 Council of Australian Governments, NWI, above n 7, 8 [47]. 
108 Ibid. 
109 See above Chapter 4 Section 4.1.6.   
110 Ibid Section 4.3.3.   
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continuing transitional measures that forestalled further immediate reductions.111 However, no 

current policy precludes the occurrence of entitlement reductions after 2017.112   

 

The NWI does not assign risk based on any requirement to improve WUE and neither does the 

NSW legislation that implements the NWI principles. This is evidenced through the NWI 

provisions that allocate risk across three scenarios, with entitlement holders bearing either full 

or partial risk in the first two.113 The first scenario exempts governments from compensating for 

reduced access entitlements where the reductions relate to climate change.114 The second sees 

entitlement holders bear the risk of reduced access entitlements up until 2014 where reductions 

arise from improved knowledge of sustainable extraction limits of water systems. The third 

scenario is that, after 2014, the NWI allocates percentages for the sharing of risk amongst 

entitlement holders, state and territory governments and the Federal Government.115 WUE is not 

an explicit factor in any of these scenarios.  

 

Risk assignment under the MDBP 

 

The MDBP will regulate water resources in the Namoi Catchment from 2019. Its risk 

assignment provisions circumvent those contained in the NWI by explicitly acknowledging that 

the Federal Government policy is 100 per cent responsible for adjustments to sustainable 

diversion limits (SDL).116 This effectively signals that changes in SDLs are not the result of new 

knowledge. 117  It is also pertinent to note that the MDBP efficiency measures currently 

supporting reductions in surface water SDLs do not benchmark WUE. 118  The MDBP does 

establish a sustainability limit and will reduce overuse accordingly. 119  As per the above 

discussion, this will drive entitlement holders to increase their WUE, and efficiency measures 

are being introduced as a way to assist increased WUE. But this itself does not benchmark 

WUE. In the context of this chapter’s proposal, benchmarking WUE would require that 

entitlements are then reduced pursuant to a consideration of WUE, which is not the case here.120 

                                                 
111 Ibid Sections 4.3.2, 4.3.3. 
112 Cf, Victoria, Water Bill Exposure Draft (2013), cl 55(3)(b) (requiring a 15 year rest period between 
entitlement reductions in the same water system): Victorian Government, Water Law Review 
<http://www.depi.vic.gov.au/__data/assets/pdf_file/0010/241588/Water-Bill-Exposure-Draft.pdf>.  
113 See generally, Herbert, above n 2 (discussing the interaction with the NWI and the Water Management 
Act 2000 (NSW)).  
114 Council of Australian Governments, NWI, above n 7, 8 [48]. 
115 Ibid [49].  
116 Basin Plan cl 6.13(4), made in accordance with Water Act 2007 (Cth) s 75(1)(b). 
117 Basin Plan cl 6.13(5), made in accordance with the Water Act 2007 (Cth) s 75(1)(c). 
118 See above Chapter 4 Section 4.2.4. 
119 See above Section 6.2 (investigating how monitoring and evaluating water use can achieve these 
points). 
120 Benchmarking WUE could, foreseeably, be used as a limit on public subsidy investment, but this 
possibility is not explored here. 

http://www.depi.vic.gov.au/__data/assets/pdf_file/0010/241588/Water-Bill-Exposure-Draft.pdf
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The result is that – much like under the Namoi Plan – no incentive exists for entitlement holders 

to improve WUE beyond the financial support provided to increase efficiency measures or trade 

opportunities. Financial measures may also prove to be a limited incentive given that 

entitlements remain protected regardless of whether efficiency has been improved. For example, 

a high level of baseline efficiency was not a criterion of the subsidies applied to supporting 

improved WUE measures in the MDB.121 Hence, there is no incentive to improve WUE, nor 

penalty for not doing so. The result is that WUE remains an aspiration in legislation and policy, 

but it is not administered as a duty, meaning that there is no duty of WUE in the Namoi 

Catchment. 

 

6.3.3 Risk assignment in Colorado 

 

Risk assignment for tributary groundwater in Colorado is similar to the concept of licence 

security in the Namoi Catchment. However, Colorado diverges from the Namoi system through 

the operation of the prior appropriation system. The highest security licences in Colorado are 

determined based on seniority of right (according to time of appropriation) and are considered 

private property rights the variation of which must come under strictly defined terms.122 The 

Colorado Constitution nevertheless contains a measure similar to the statutory priorities found 

in the WMA 2000 in that it assigns specific priorities to different entitlements, although their 

practical purpose is for authorising a higher preference user to compensate a lower preference 

user for the use of that right.123  

 

The constitutional priorities are not strictly followed, and do not address the issue of WUE.124 In 

part, this is due to the risk management principle that is an inherent part of the prior 

appropriation system. The system is established to protect those who first made a beneficial 

appropriation, and proceeds to protect each entitlement holder in hierarchy to their adjudicated 

position in the system. By virtue of this, appropriators ‘share the risk of scarcity…in order of 

their adjudicated priorities’.125 This helps the system accomplish its goal of creating a measure 

                                                 
121 Email from Dr Andrew Weavers to Madeleine Hartley, 28 February 2014. 
122James N Corbridge Jr, ‘Historical Water Use and the Protection of Vested Rights: A Challenge for 
Colorado Water Law’ (1998) 69 University of Colorado Law Review 503, 505. It should be noted, 
however, that many propositions central to Colorado water law exist to protect the security of a junior 
right given the insecurity it faces pursuant to the priority system; see generally, above Chapter 3. See also 
below Chapter 7 Section 7.1.2. 
123 Colorado Constitution art 16 § 6. See generally, Stephen N Bretsen, ‘Rainwater Harvesting Under 
Colorado’s Prior Appropriation Doctrine: Property Rights and Takings’ (2011) 22 Fordham 
Environmental Law Review 159, 181.  
124 See above Chapter 3 Section 3.1.9. 
125 Justice Gregory J Hobbs Jr, ‘Protecting Prior Appropriation Water Rights Through Integrating 
Tributary Groundwater: Colorado’s Experience’ (2011) 47 Idaho Law Review 5, 18.  
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of distributive fairness that also stems from its capacity to permit appropriations away from 

riparian lands, but does not innately standardise efficiency.126 

 

The duty of water requirement is the closest that Colorado comes to assigning risk based on a 

benchmark level of WUE, and creating a duty of WUE. The requirement attempts to ensure that 

appropriators do not waste water beyond what would be considered ‘reasonable’ to their 

needs.127 In theory, water excess to need is considered waste, and so violates the requirement. In 

practice, however, determinations of wasteful use are benchmarked against customary practice, 

rather than contemporary standards of reasonableness of use. Furthermore, individual 

appropriators have near total discretion to determine what use constitutes reasonable.128 The 

cumulative effect is that the duty of water requirement also falls well short of benchmarking 

WUE, because it does not mandate increased efficiency levels and its development is restricted 

by embedded legal rules relating to the economic capacity of senior appropriators to increase 

their efficiency.129  As there is no risk assignment in terms of permanently reducing water 

entitlements in line with a sustainability limit, this jurisdiction also contains no duty of WUE.  

 

Two further points of contrast exist between NSW and Colorado. The first is in how licence 

security is determined: statutorily and administratively in NSW, and by seniority of right in 

Colorado. The second distinction is that the amount of water made available for entitlement 

holders in Colorado is determined by the physical availability of water each year, and the 

seniority of entitlements in the system. Junior appropriators must wait until all senior 

entitlements are satisfied. 130  Conversely, the bulk access regime in the Namoi Catchment 

requires an administrative seasonal determination of water availability. After this, the volume of 

water allocated is proportionate to each licensee’s entitlement.131 All users are guaranteed at 

least part of their water right in this system of consumptive – or shared – pool management, but 

the amount that they receive depends on seasonal water availability. This system is not based on 

a standard of WUE, although it does drive efficiency through limiting water allocations.   

 

                                                 
126 See especially, David Schorr, The Colorado Doctrine: Water Rights, Corporations, and Distributive 
Justice on the American Frontier (Yale University Press, 2012) 136 (observing that distributive justice 
and ‘the Lockean ethic of use-based property rights’ was key to the development of Colorado water law).   
127 Farmers Highline Canal & Reservoir Co. v City of Golden, 272 P 2d 629, 634 [13]–[14] (1954); see 
above Chapter 3 Section 3.2.1. 
128 The Brief for Nw. Colo. Council of Gov’t. et al. as Amici Curiae Supporting Respondents at 18, State 
Eng’r v City of Golden, 69 P 3d 1027 (Colo, 2003) (No. 01SA252), 2002 WL 32357118; see above 
Chapter 3 Section 3.3.1. 
129 See above Chapter 3 Section 3.3.2. 
130 See, eg, Christine A Klein, ‘Water Bankruptcy’ (2012) 97 Minnesota Law Review 560, 569; Teresa 
Rice, ‘Nontributary, Nondesignated Groundwater: The Huston Decision’ (1985) 56 University of 
Colorado Law Review 135, 135. 
131 Gardner, Bartlett, and Gray, above n 12, 477 [21.6]–[21.7]. 
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One similarity between the two systems is clear. Neither the Namoi Catchment nor Colorado 

base licence security or risk assignment on benchmarked levels of WUE. The focus on 

efficiency measures for surface water SDLs in the MDBP sees NSW come the closest, but it is 

ultimately hampered by its neglect of key requirements. The NSW system ensures that a portion 

of saved water is reallocated to environmental purposes, but that too stops short of 

benchmarking WUE because it does not assign risk based on levels of efficiency. Colorado 

similarly fails to assign risk based on standards of WUE, despite the potential for the duty of 

water requirement to provide a formative basis for this approach.  

 

6.3.4 Risk assignment in the Gnangara Mound 

 

Risk assignment on the Gnangara Mound does not occur in a manner comparable to either the 

Namoi Catchment or Colorado. This is with the broad exception that the RiWIA empowers the 

Minister to reduce licences or completely curtail extraction and use of groundwater under 

specific circumstances. 132  Even within this, however, there are differences between the 

Gnangara Mound and the Namoi Catchment. These are that WA does not restrict licences to a 

seasonal extraction limit beyond the general restriction of their total allocation limit,133 and 

licences are granted for a period of ten years, and so are not perpetual in nature.134   

 

Two broad powers relate to licence variation: the first relates to permanent variation,135 whereas 

the second relates to temporary variations (which include during times of water shortages).136 

They both include measures that, to some extent, invoke considerations of SD or WUE. The 

circumstances under which licences may suffer permanent variation (the first power) are broad 

(and all encompassing).137 Licence volumes can be varied, or have conditions and restrictions 

added.138 This power is generally limited to licences that are detrimentally affecting another 

person, causing unacceptable damage to a water resource or its associated environment, or 

where the conditions or restrictions will prevent serious damage to life or property.139 The 

second of these reasons clearly invokes principles of SD because safeguarding environmental 

health is a central proposition of sustainability.    

 

                                                 
132 Rights in Water and Irrigation Act 1914 (WA) ss 26G, 26GC, 26GD, sch 1 cl 24.  
133 See above Chapter 5 Section 5.1.6. 
134 Gardner, Bartlett, and Gray, above n 12, 497 [22.16]; Rights in Water and Irrigation Act 1914 (WA) 
sch 1 cl 12. 
135 Rights in Water and Irrigation Act 1914 (WA) sch 1 cl 24.  
136 Ibid s 26G.  
137 Gardner, Bartlett, and Gray, above n 12, 497 [22.16] (discussing the operation of the Rights in Water 
and Irrigation Act 1914 (WA) sch 1 cl 24).  
138 Rights in Water and Irrigation Act 1914 (WA) sch 1 cl 24(1).  
139 Ibid sch 1 cl 24(2)(b)(i)–(iii), (c).  
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Licences may be permanently amended in situations where a water resource is unable to meet 

current or expected demand.140 Similarly, licences may be suspended or cancelled where doing 

so is ‘necessary or desirable in the public interest’.141 Both of these go to the heart of arguments 

for improving WUE. Efficient use of water is one way in which resource use can be maximised 

to meet demand. In order to do this sustainably and avoid the paradox of WUE, net consumptive 

use must be capped. This cap drives licensees to become more efficient.142 Furthermore, in 

situations such as groundwater overallocation or overuse, it is undoubtedly in the ‘public 

interest’ to reduce licences and have licensees increase their efficiency. Suspending or 

cancelling licensees’ on this basis – that is, on the basis of efficiency in order to achieve 

sustainability – addresses the proposal of reducing licences based on benchmarked levels of 

WUE. Although it arguably imposes a duty of sustainability rather than a duty of WUE on the 

licensee, its use could be adapted to the benchmarking scenario based on the provisions 

examined next. 

 

The second power concerns temporary variations and is of most interest in the present 

discussion. It permits the Minister to issue directions to address waste and severe water 

shortages and can be revoked at any time. Although its use does not cover permanent reductions 

of a group of licences (which is the issue at hand in this chapter), it presents another useful 

example of a power aimed at reducing licence volumes based on efficiency standards. This 

power permits the Minister to limit or curtail water extraction and use in situations where it is 

causing harm, or if a licensee is not taking reasonable steps to minimise the degradation of a 

water resource.143 On one interpretation, the Minister may also issue a blanket direction for all 

groundwater users in an aquifer system to stop pumping in order to ‘regulate the quantity of 

water’ being taken.144 This direction is also used to regulate wasteful use of the resource, and so 

is generally addressed to individuals rather than the whole group of users. Although ‘wasteful’ 

use invokes the idea of WUE – because waste is the antithesis of efficiency – this provision is ill 

defined and there is limited information surrounding its use.  

 

An extension of the second power exists for times of water shortages. The provisions here 

permit the Minister to limit extraction after determining that there is, or is likely to be, 

insufficient water to meet both consumptive and non-consumptive water requirements. 145 

Additionally, the provisions enable the Minister to limit individual water use if it is being 

improperly used, wasted, is proving harmful, or not being used to the ‘best advantage’.  
                                                 
140 Ibid sch 1 cl 24(2)(e)(ii). 
141 Ibid sch 1 cl 25(e).  
142 See above Section 6.2.1; below Chapter 7 Section 7.2.1. 
143 Rights in Water and Irrigation Act 1914 (WA) s 26G. 
144 Ibid s 26G(2).  
145 Ibid s 26GD (1)(a); see generally, More v Water and Rivers Commission [2006] WASAT 112; Kirwin 
v Department of Water [2011] WASAT 137.  
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It is notable that the RiWIA provisions provide for licence entitlement reductions in situations 

where the water is not being used to the ‘best advantage’, although the power can be revoked.146 

This provision clearly invokes measures of WUE and is, arguably, analogous to Colorado’s 

beneficial use principle and duty of water requirement. Specifically, both principles require a 

subjective determination of what constitutes ‘best advantage’. In Colorado, the duty of water is 

restricted by the requirement of reasonableness of use, which is nebulous because of its reliance 

on customary practices and the limited incentives that exist to update these practices through 

improvements to WUE.147 By contrast, the provision that enables licences to be restricted based 

on the ‘best advantage’ stipulation has not been tested in WA. This creates an uncertain 

standard of WUE in relation to what constitutes the ‘best advantage’ and how water use might 

be limited through this provision.148 Nevertheless, it creates the prospect of a duty of WUE in 

this jurisdiction. The fact that it relates to temporary rather than permanent licence adjustment 

does, however, limit the extent of any possible duty of WUE that this provision might create.  

 

There is one final way that risk assignment and licence security in WA contrasts to that in the 

Namoi Catchment. In general terms, there is no risk to assign in a system where all licensees are 

essentially guaranteed largely unfettered access to their full licensed amount. Although the 

DOW has set a sustainability limit on groundwater extractions for the Mound, relaxed 

compliance enforcement of individual licences increases the likelihood that the sustainability 

limit is being breached. While this may not be problematic in water rich jurisdictions, the 

Gnangara Mound does not fit this category.149 Instead, the overallocation and increased stress 

witnessed on the Mound increases the importance of considering a system that subjects its 

licensees to a form of risk assignment.  

 

6.4 Risk assignment through benchmarked WUE: the Gnangara Mound opportunity    

 

The Western Australian Government has proven hesitant to reduce licences on the Mound to a 

sustainability limit. 150  Accordingly, risk assignment has not been a live issue in the past 

management of the Gnangara Mound.151 This is not withstanding that WA has arguably the 

                                                 
146 Rights in Water and Irrigation Act 1914 (WA) s 26G(1)(d).     
147 See above Chapter 3 Section 3.3.2. 
148 Re O’Neil and Department of Environment [2004] WAICmr 10 (21 April 2004) concerned a failed 
licence application under sections 26G, 26GC, and 26GD of the Rights in Water and Irrigation Act 1914 
(WA). While the case examined matters of aquifer sustainability and water availability, it did not consider 
the best advantage principle.  
149 See above Chapter 5 Section 5.1.6. 
150 Ibid Section 5.3.1.   
151 Department of Water (WA) Position Paper 2013, above n 44, 23. 
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broadest provisions for licence reductions of all three case studies, and so could reduce 

entitlements within its current framework.152  

 

Consequently, and for several reasons, the Gnangara Mound presents a useful case to test the 

novel approach of assigning risk based on benchmarking WUE. The first of these reasons is that 

reducing entitlements to a sustainability limit is a process that must be undertaken on the 

Gnangara Mound. While Colorado aquifers also require this, the Mound has the advantage of 

also needing to become NWI compliant.153  A critical first step in this process is reducing 

entitlements in order to return groundwater resources to a sustainability limit.154  

 

Second, entitlements on the Gnangara Mound have historically been granted under a system 

similar to prior appropriation.155 The first in time, first in right principle has seen entitlements 

granted administratively with little consideration of their use or productive and efficiency 

capacities.156 However, WA is moving towards implementing an NWI-compliant consumptive 

pool management regime.157 This will necessitate administrative recoupment and reallocation of 

all entitlements, at least in some management areas, although the process through which this 

will occur remains unclear.158 A considerable amount of flexibility is thus provided to reallocate 

groundwater resources according to benchmark levels of WUE.  

 

The third and final reason promoting the Gnangara Mound as an appropriate test study for risk 

assignment based on benchmarking WUE pertains to the above provisions that help read a duty 

of WUE into the RiWIA. The ‘best advantage’ stipulation for temporary licence variations 

would clearly create the strongest duty of WUE if it pertained to permanent rather than 

temporary reductions. This is because it unequivocally permits the reduction of water licences 

based on the principles of waste and efficiency.159 Hence, the framework is clearly established 

to promote this measure, although it is thus far untested, and only relates to temporary 

reductions. Conversely, the provisions relating to reducing licences because of an aquifer’s 

inability to meet current or expected demand, or where it is in the public interest, can be 

extended to create a duty of WUE, but more likely create a duty of ensuring sustainability.   

                                                 
152 Department of Water (WA) Statement of Response, above n 101, 6; see above Section 6.3.4.  
153 Sinclair Knight Merz, above n 39, 21–22; Department of Water (WA) Position Paper 2013, above n 
44, 4.  
154 See above Chapter 4 Section 4.2.1 (discussing that reducing licences in the Namoi Catchment was a 
critical first step to ensuring sustainability of the Namoi groundwater resources). 
155 See generally, Department of Water  (WA) Discussion paper Review of first-in first-served policy 
(2011).   
156 Ibid 16.  
157 Department of Water (WA) Position Paper 2013, above n 44, 15.  
158 Madeleine Hartley, ‘Submission to the Department of Water in response to Securing Western 
Australia’s water future, Position Paper – reforming water resource management’ (2013) 5 [22]–[28]; 
Department of Water (WA) Position Paper 2013, above n 44, 23–24.  
159 Rights in Water and Irrigation Act 1914 (WA) s 26GD(2)(b)(d).  
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It is important that provisions for permanent licence reduction are updated in the new 

legislation.160  These could be drawn in a way that creates a duty of WUE, following the 

example of the provisions and stipulations examined here. The best advantage or waste 

provisions could be adopted to encompass situations involving the permanent cancellation or 

suspension of licences, which would provide a legal underpinning to benchmarking WUE and 

assigning risk accordingly. To some extent, these provisions already contain the beginnings of a 

duty of WUE. 

 

Support for this idea can be drawn from both the RiWIA objects and WA water policy.161 The 

latter, in particular, presents a definition of WUE that focuses on increasing productivity, and 

must be read within the constraints of SD that the RiWIA mandates.162 Although this is contrary 

to previous WA water allocation policy (based on first in time and right), several aquifer 

characteristics place WA in a strong position to play guinea pig for this novel form of risk 

assignment. Specifically, these are the cumulative effect of the conditions of the Gnangara 

Groundwater System’s aquifers, the increased population that they are straining to support, and 

further projections of water scarcity.163  

 

In 2009, Sinclair Knight Merz (SKM) argued against the implementation of an idea analogous 

to reducing licences through improving WUE. The report contended that the externalities 

involved in this process would be too great and uncertain, and that overall the idea would be 

‘unattractive to landholders’. 164  In terms of the externalities, it was noted that ‘the main 

difficulty would be in determining a fair volume [of water] to be returned, and [problems arising 

if] measures failed to deliver the expected volume’. 165  The report instead suggested that 

efficiency incentives aimed at improving WUE and ensuring continued productivity with less 

water could be provided after licence entitlements were reduced.166 Significantly, this would be 

supported by the current policies already promoting WUE in WA.167   

 

Yet, three factors support the use of a risk assignment approach based on WUE in the Gnangara 

Mound, notwithstanding its rejection in the 2009 SKM report. First, the RiWIA contains traces 

of a duty of WUE. This interpretation is reached based on a broad reading of RiWIA provisions 

                                                 
160 See generally, Department of Water (WA) Position Paper 2013, above n 44.  
161 See especially, Rights in Water and Irrigation Act 1914 (WA) s 4(1)(b); Department of Water (WA) 
WCEP Policy, above n 30, 1.  
162 Rights in Water and Irrigation Act 1914 (WA) s 4(1)(a)(i).   
163 See above Chapter 1 Section 1.5.3; see below Chapter 5 Section 5.1.9. 
164 Department of Water (WA) Statement of Response, above n 101, 90.  
165 Ibid.  
166 Ibid.  
167 See generally, above Chapter 5 Section 5.2. 
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aimed at temporary and permanent licence reductions,168 combined with the RiWIA object of 

promoting efficient water use.169 Second, the Murray-Darling Basin Authority (MDBA) will 

have to consider similar issues to those at the heart of the SKM hesitancy to support this 

proposal. In particular, the MDBA will have to measure the difference between water used prior 

to the implementation of efficiency measures and that used after their implementation in order 

for the Murray-Darling Basin Plan to be effective. This means that issues arising from the 

delivery of less water because of efficiency improvements will require specific attention at the 

federal level. Arguably, any model developed federally to address this issue will have the 

potential to be mirrored in WA, reducing the threat of this concern.  

 

Third, and most importantly, Chapter 5 illustrates a clear operational failure of the policies 

facilitating WUE in WA. In an analogous way to Colorado, the intricately developed framework 

in WA is theoretically able to provide for the robust regulation of WUE. Ultimately, however, it 

suffers shortcomings at the implementation and enforcement levels.170 Hence, SKM’s assertion 

that the current programs could support later development of WUE in WA is questionable, 

paving the way for a new approach to risk assignment in that jurisdiction.  

 

6.5 Conclusion  

  

Assigning risk based on benchmark levels of WUE would represent a ‘game changer’ for any of 

the studied jurisdictions. In the case of the Gnangara Mound, benchmarking WUE would first 

require that sustainability levels be established and enforced in order to drive the process, after 

which it could be implemented on the basis that WA already contains the beginnings of a duty 

of WUE. A broad duty of WUE can be found in the RiWIA, where its ‘best advantage’ 

stipulation permits temporary licence reductions in circumstances where water is not being used 

to a pre-determined standard. This stipulation – like many DOW policies – has seemingly been 

neglected in practice. Permanent reductions can be made based on the inability of an aquifer to 

meet current demand or where it is in the public interest to do so, which also has the hallmarks 

of a duty of WUE (albeit that it perhaps more naturally describes a duty of SD).  

 

Metering and compliance enforcement have been revealed in this chapter to be critical ways in 

which to reach and maintain sustainability limits. Metering in itself stops short of benchmarking 

WUE, but is critical to the process of aquifer sustainability. In particular, metering can help 

avoid the paradox of WUE by monitoring the consumptive use of water that arises as a 

                                                 
168 Rights in Water and Irrigation Act 1914 (WA) s 26G(1)(d).     
169 Ibid s 4(1)(b).  
170 See above Chapter 5 Section 5.3. 
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consequence of efficiency gains, and ensuring that the cumulative level of water use in an 

aquifer does not exceed the overall sustainability limit. However, this chapter has not examined 

the connection between metering and benchmarking WUE, which would require data that 

metering water use does not provide. This includes information regarding individual crops, land 

idiosyncrasies, and aquifer characteristics such as water availability. Additionally, the chapter 

has not addressed the technical requirements involved in actually setting the benchmark level, 

or how water gained through efficiency improvements could be reserved for non-consumptive 

environmental purposes. In answering the first research question,171 this chapter flags these 

three areas as requiring further research for the purposes of the benchmarking concept.  

 

The purpose of risk assignment is, arguably, to eliminate overallocation and return extraction to 

a sustainability limit. It was undertaken in the Namoi Catchment for this purpose, and was – at 

least, initially – effectuated by the implementation of the Namoi Plan. The proposal in this 

chapter has the same goals, but employs a method that focuses on reducing entitlements through 

emphasising WUE. The difference may be minute, but it is pivotal; whereas improving WUE 

was a forced consequence of reductions effectuated through the Namoi Plan, it is the driving 

force in the method proposed in this chapter. Chapter 7 will now consider the broader toolbox 

measures that should be used to regulate WUE in situations where there is no duty of WUE, or 

where a duty exists but is not enforced.   

 

 

                                                 
171 See above Chapter 1 Section 1.3. 



 

 

Chapter 7 

 

Water use efficiency for sustainable development: the case study analysis  

 

Introduction  

 

Several conclusions can be drawn from the preceding analysis of the Colorado, Namoi 

Catchment, and Gnangara Mound case studies. At their heart, the conclusions regard the 

necessity of considering water use efficiency (WUE) and sustainable development (SD) as 

intertwined concepts where the latter is the ultimate goal of water law. This chapter presents the 

core analysis of the research in this thesis, and ties together the lessons learned from the case 

studies. It also answers the final four research questions set out in the Introduction (Chapter 1),1 

identifies future research opportunities, and offers conclusions on this research. As 

distinguished from Chapter 6, this chapter examines WUE measures for a toolbox that can be 

applicable in situations where there is no duty to benchmark WUE, or where that duty is not 

followed.  

 

It is important to acknowledge at the outset that each case study revealed different measures that 

both facilitate and constrain WUE. This is to be expected in water law frameworks that exist 

within distinct jurisdictional and regional contexts. Nevertheless, it is possible to broadly 

identify principles that facilitate WUE, and their impact on securing the SD of groundwater 

resources. Of these, the capping of net consumptive use allocations is discussed as a continuing 

theme throughout this chapter – because the goal of SD cannot be achieved in water law 

frameworks that operate in water-poor jurisdictions without its effective implementation.   

 

This chapter has six sections, the first four of which answer research questions 2 to 5.2 Section 

7.1 considers the incorporation of SD principles in proprietary groundwater interests, and how 

they integrate with the concept of WUE (thus answering research question 2). Section 7.2 

examines the lessons learned from the experiences of Colorado, the Namoi Catchment, and the 

Gnangara Mound about the role that legal measures can play in WUE regulation (research 

question 3). This assists with the identification in Section 7.3 of a set of management measures 

                                                 
1 See above Chapter 1 Section 1.3.  
2 See above Chapter 6 (answering the first research question).  
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for WUE regulation that is consistent with the goal of SD (research question 4). These measures 

are: 

 

 strict definitions of ‘waste’; 

 proprietary interests in groundwater rights and capped entitlements; 

 metering and compliance enforcement;  

 anti-speculation measures coupled with saving incentives;  

 carryover provisions; and 

 trade provisions. 

 

Section 7.4 involves the application of these management measures (and attendant lessons) for 

WUE regulation on the Gnangara Mound context (research question 5). The lessons learned are 

particularly relevant there given the imminent regulatory reform. The Mound also serves as the 

‘reform’ case study in this thesis. The importance of the measures there will increase if WA 

does not pursue the existing potential for a duty of WUE on the Mound, or consider the 

possibility of introducing one in its proposed water legislation.3  

 

Finally, sections 7.5 and 7.6 highlight future research possibilities, and offer conclusions on the 

present research. Ultimately, this chapter secures the threads running through the thesis – the 

paradox of WUE, the measures that facilitate and constrain WUE, and their inherent connection 

with SD principles – and presents opportunities for improved regulation of WUE in 

groundwater resources. The paradox of WUE, as explained throughout the thesis, is the idea that 

WUE may result in increased consumptive water use beyond sustainability limits (and, 

therefore, unsustainable use) unless net consumptive use allocations are capped.  

 

7.1 Property interests in groundwater for WUE and SD  

 

The second research question in this thesis concerns the legal foundations of water law. The 

‘framework’ sections of each case study chapter outline a set of nine core components central to 

water law frameworks in a drying climate.4 Foundational property interests are fundamental to 

each framework, and this section examines the extent to which they interact with concepts of 

WUE and the goal of SD.  

 

                                                 
3 Ibid Sections 6.3.4, 6.4. 
4 See above Chapter 3 Section 3.1, Chapter 4 Section 4.1, Chapter 5 Section 5.1. These are: definitions, 
objects, vesting provisions, licensing requirements, allocation methods, water entitlement transactions, 
environmental water allocations, and water availability and climate variability.  
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Notable water scholar Frank Trelease observed in 1965 that ‘ideal water law’ is based on a 

system of proprietary rights that are ultimately subject to ‘regulation in the public interest’.5 He 

propounded that the system should ‘reward initiative’ and ‘promote…reliable planning and 

decision making’.6 Together, these ideals showcase elements of WUE and SD, through their 

emphasis on licensee creativity and the public interest. They can also be interpreted as 

emphasising the connected nature of the two concepts, and highlighting that WUE must be 

undertaken in concert with SD in order to promote this as an end goal.   

 

A central notion of Trelease’s paradigm is that the proprietary interests of groundwater rights 

should be regulated in the public interest. In the contemporary water resources context, this 

encapsulates the goal of SD, to ensure that current and future generations retain access to 

sufficient water supplies of good quality. By reference to Tarlock’s ‘game changer’ criteria 

introduced in Chapter 2,7 SD also means that the proprietary interests:  

 

1. secure water supplies for consumptive and non-consumptive purposes;  

2. do so equitably;  

3. encourage conservation and restoration of ecosystems; and  

4. promote effective adaptation to the problems presented by climate change.8  

 

As further explained in Chapter 2, the third requirement is a consequence of the other three, and 

the fourth is an outcome of improving WUE.9 Trelease’s paradigm and Tarlock’s requirements 

can be united to highlight the importance of WUE being buttressed by principles of SD. 

Understanding the interaction of those concepts in each case study is founded on an 

understanding of the property law foundations of their water law frameworks.     

 

7.1.1 Ownership of groundwater resources 

 

No analysed jurisdiction permits ownership of groundwater resources. In each jurisdiction, a 

water decree, entitlement, or licence (broadly described here as a ‘right’) is usufructuary10 –

meaning that the right is to access and use but stops short of legal ownership of the resource in 

                                                 
5 Frank J Trelease, ‘Policies for Water Law: Property Rights, Economic Forces, and Public Regulation’ 
(1965) 5 National Resources Journal 1, 8–9.    
6 Justice Gregory J Hobbs Jr, ‘Colorado Water Law: An Historical Overview’ (1997) 1 University of 
Denver Water Law Review 1, 2. 
7 See above Chapter 2 Section 2.1.3. 
8 Dan Tarlock, ‘Do Water Law and Policy Promote Sustainable Water Use’ (2011) 28 Pace 
Environmental Law Review 642, 644 (‘Sustainable Water Use’). 
9 See above Chapter 2 Section 2.1.3. 
10 A Dan Tarlock, ‘Prior Appropriation: Rule, Principle, or Rhetoric?’ (2000) 76 North Dakota Law 
Review 881, 897.  
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situ.11 The Australian High Court has described groundwater as a ‘fugitive resource’, itself 

incapable of being reduced to possession in its natural state.12 This does not prevent the right of 

access and use from being proprietary, however, upon the satisfaction of criteria specific to each 

jurisdiction (examined below). Hence, the right can be both usufructuary and proprietary.13  

 

The ownership of groundwater in the Colorado and Australian jurisdictions is analogous. 

Tributary groundwater in Colorado is considered water of the ‘natural stream’. It is thus 

regulated under the Constitutional provision that stipulates public ownership of the water until 

appropriation, after which rights to its use are considered private property. 14  Its public 

‘ownership’ resembles the result of the crown vesting in NSW and WA,15 in that it involves 

control of the resource rather than ownership of the resource in situ.16 The right has been 

described as asserting ‘sovereign rather than proprietary interests’.17 It ‘establish[es] a state’s 

power and duty to regulate appropriation of water by individuals’.18 Similarly, the seminal 

Australian water law case of ICM Agriculture v Others (ICM)19 confirmed that the statutory 

vesting in the Crown of rights to the flow, use and control of water resources in NSW abolished 

common law rights of landholders to access water.20 Groundwater in WA is also controlled 

rather than owned by the Crown.21  

 

Hence, tributary groundwater in Colorado is public property until appropriated, and the state 

Crowns in NSW and WA control all water, including groundwater, until an entitlement or 

licence is conferred (NSW) or granted (WA). The usufructuary nature of these rights means that 

the appropriator will never own the resource in-situ, but will still obtain a proprietary right to 

access and use upon perfecting an appropriation or receiving the entitlement or licence.22 

                                                 
11 Christine A Klein, ‘Water Bankruptcy’ (2012) 97 Minnesota Law Review 560, 566. 
12 ICM Agriculture Pty Ltd v Commonwealth (2009) 240 CLR 140 [145] (Hayne, Kiefel and Bell JJ) 
(ICM Agriculture). 
13 Samantha Hepburn, ‘Statutory verification of water rights: the ‘insuperable’ difficulties of propertising 
water entitlements’ (2010) 19 Australian Property Law Journal 1, 3. 
14 Board of County Com'rs of County of Park v Park County Sportsmen's Ranch, LLP 45 P 3d 693, 706 
(Colo, 2002), citing Empire Lodge Homeowners’ Ass’n v Moyer, 39 P 3d 1139 1146-47 (Colo, 2001). 
15 See above Chapter 4 Section 4.1.3, Chapter 5 Section 5.1.3.  
16  Board of County Com'rs of County of Park v Park County Sportsmen's Ranch, LLP 45 P 3d 693, 707 
[10] (Colo, 2002). 
17 David Getches, Water Law in a Nutshell (Thomson/ Reuters, 4th ed, 2009) 86. 
18 Ibid. 
19 (2009) 240 CLR 140.  
20 Ibid 177 [71]–[73] (French CJ, Gummow and Crennan JJ), 191–192 [116] (Hayne, Kiefel and Bell JJ), 
217–218 [194]–[196] (Heydon J). See also Douglas Fisher, ‘Water Law, the High Court and Techniques 
of Judicial Reasoning’ (2010) 27(2) Environmental and Planning Law Journal 85, 92. 
21 See Alex Gardner, ‘Water Resources Law Reform in Western Australia – Implementing the CoAG 
Water Reforms’ (2002) 19(1) Environmental Planning and Law Journal 6, 9 (concluding that the vesting 
provisions of the Rights in Water and Irrigation Act 1914 (WA) confer control rather than ownership of 
the resource onto the Crown, despite language that specifies ‘Ownership and control of waters’ (emphasis 
added)) (‘Law Reform in WA’). 
22 See above Chapter 4 Section 4.1.5, Chapter 5 Section 5.1.5. 

https://a.next.westlaw.com/Document/Ia71766d4f53911d99439b076ef9ec4de/View/FullText.html?originationContext=docHeader&contextData=(sc.History*oc.Search)&transitionType=Document&docSource=df7a25dce7a041d190ef7c399560b09a
https://a.next.westlaw.com/Document/Ia71766d4f53911d99439b076ef9ec4de/View/FullText.html?originationContext=docHeader&contextData=(sc.History*oc.Search)&transitionType=Document&docSource=df7a25dce7a041d190ef7c399560b09a
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7.1.2 Colorado, WUE and SD   

 

The nature of the respective right, discussed above, is relevant for the authority it gives 

administrative agencies to regulate for WUE and SD of groundwater resources and to generate 

Trelease’s ‘ideal water law’. The Colorado Doctrine is credited with establishing a ‘property-

rights-based allocation and administration system’, at the heart of which lies the requirement of 

beneficial use of water resources.23  Thus, applying tributary groundwater to beneficial use 

creates an exclusive property right to the use and control of the volume of the appropriated 

resource.  

 

Within this, a water right remains a defeasible interest even once vested.24 This means that 

Colorado water rights contain an inherent risk of curtailment similar to that in the Namoi 

Catchment, but that the character of the risk differs between Colorado and the Namoi 

Catchment.25 It materialises in Colorado through the hierarchical structure established under the 

prior appropriation system, which determines who retains access to the available water during 

times of water shortages. 26  It can also materialise through the rules applicable to transfer 

proceedings such as historical beneficial use.27 The Supreme Court has determined that vested 

water rights do not confer actual ownership of water, but, simultaneously, that the usufructuary 

right is legally protected.28  

 

An expectation of appropriators in Colorado is that they use water rights efficiently for 

sustainability and optimum use.29 The property rights framework permits wide discretion in how 

this occurs because of the protection afforded individual rights. To the Australian water lawyer, 

the practical application of the Colorado water law framework for WUE and SD therefore 

contains an inherent contradiction. On the one hand, the Colorado Supreme Court has linked 

‘sustainability’ with the optimum use and the no injury rules as a goal of Colorado water law.30 

This is in furtherance of the goal of efficiency already expected under the priority system.31 On 

                                                 
23 Board of County Com'rs of County of Park v Park County Sportsmen's Ranch, LLP 45 P 3d 693, 706 
(Colo, 2002), referencing Empire Lodge Homeowners’ Ass’n v Moyer, 39 P 3d 1139 1146-47 (Colo, 
2001). 
24 Lawrence J MacDonnell, ‘Public Water – Private Water: Anti-Speculation, Water Reallocation, and 
High Plains A&M, LLC v Southeastern Colorado Water Conservancy District’ (2006) 10 University of 
Denver Water Law Review 1, 5. 
25 See below Section 7.1.3. 
26 Kobobel v State of Colorado, Department of Natural Resources, Division of Water Resources, 249 P 3d 
1127 [19] (Colo, 2011). 
27 See above Chapter 3 Section 3.2.4. 
28 Strickler v Colorado Springs 26 P 313, 316 (Colo, 1891). 
29  See especially, San Antonio, Los Pinos & Conejos River Acequia Preservation Ass’n v Special 
Improvement District No 1 of the Rio Grande Water Conservation District (Rio Grande Subdistrict No. 1) 
270 P 3d 927, 941 (Colo, 2011).   
30 Ibid [19]. 
31 Santa Fe Trail Ranches Property Owners Ass’n v Simpson, 990 P 2d 46, 54 [17]–[18] (Colo, 1999). 

https://a.next.westlaw.com/Document/Ia71766d4f53911d99439b076ef9ec4de/View/FullText.html?originationContext=docHeader&contextData=(sc.History*oc.Search)&transitionType=Document&docSource=df7a25dce7a041d190ef7c399560b09a
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the other hand, individual use of water is protected to such an extent that its use will usually not 

be questioned until court adjudication is required to facilitate a transfer of the rights. Even then, 

the perimeters of what is considered efficient, and its corollary of waste, have only been vaguely 

drawn.32 Thus, the proprietary status of rights to tributary groundwater might be at loggerheads 

with achieving SD of groundwater resources through WUE measures.  

 

The principle of maximum utilisation evidences a key way in which Colorado water law has 

sought to dissolve the conflict between WUE and SD. The benefit of this principle is that it 

encourages WUE within a broad boundary of SD, although it is not expressed in such terms. 

Rather, it is expressed as balancing an appropriator’s vested right within a broader limitation 

that restricts unfettered use.33 First, it requires the maximum use of all connected resources – 

surface and tributary – before a junior appropriator’s use can be curtailed. This protects the 

proprietary water right within the priority system.34 Second, and simultaneously, it invokes 

considerations of the public interest and sustainability by limiting water use. It does this by 

clarifying the scope of the principle to optimal use. The optimal use of water resources has 

specific regard for both environmental requirements and economic factors, which in turn also 

underpins considerations of the public interest.35 Consequently, the principle connects Colorado 

water law to both Trelease’s paradigm of ‘ideal water law’, and Tarlock’s requirements of 

sustainability. However, other regulatory measures may continue to impede its full realisation, 

including the failure to introduce sustainability limits on aggregate existing appropriations.36    

 

7.1.3 The Namoi Catchment, WUE and SD   

 

The experience of the Namoi Catchment provides a neat illustration of how proprietary interests 

in groundwater rights can exist concurrently with measures facilitating WUE for SD. Water 

rights in NSW are also subject to legislative defeasibility, but their susceptibility arises in a 

different way to that associated with groundwater entitlements in Colorado. In ICM, the 

Commonwealth contended that the licences (held under the old Water Act 1912 (NSW), not the 

current Water Management Act 2000 (NSW) (WMA 2000)) could not be characterised as 

property because they were inherently susceptible to particular actions by the State, primarily 

the variation of allocations. This argument was based on the largely unfettered right that the 

State has to impose conditions and exercise powers to reduce water allocations. The 

Commonwealth suggested that this right did not manifest merely as a result of water shortages, 
                                                 
32 See above Chapter 3 Section 3.3.1. 
33 Ibid Section 3.2.3. 
34 Fellhauer v People, 447 P 2d 986, 994 (Colo, 1968); see above Chapter 3 Section 3.2.3. 
35 Alamosa-La Jara Water Users Protection Ass’n v Gould, 674 P 2d 914, 935 (Colo, 1983); see above 
Chapter 3 Section 3.2.3. 
36 See generally, above Chapter 3 Section 3.3. 
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the need to distribute water among users fairly, or ‘environmental considerations’. Instead, it 

authorised the State to reduce allocations ‘at will’.37 

 

The implications of this argument go to the core of the proprietary status of entitlements under 

the WMA 2000. Justices Hayne, Kiefel and Bell in their joint judgment, and Justice Heydon in 

his dissent, held that the inherent susceptibility of the licences was not detrimental to the finding 

that the licences were a species of property. It is possible that, had they found otherwise, the 

analogous susceptibility of entitlements under the WMA 2000 could have jeopardised their 

proprietary status too. Conversely, it may be that there could be no further implications for the 

WMA 2000 because the statutory water sharing plans have the effect of reducing the 

susceptibility of licences to arbitrary administrative change. On this interpretation, the 

provisions of the water sharing plan limit the extent of executive discretion to reduce licences.38 

 

The statutory defeasibility of entitlements under the WMA 2000 materialises through the 

circumstances in which licences can be reduced or varied – including by amendment to water 

sharing plans and through the seasonal availability of water. The capacity to allocate according 

to water availability is inherent in consumptive pool management, and ensures that a cap is 

placed on the use of water resources so that net consumptive use allocations do not exceed 

sustainability limits. As explained earlier, 39  non-consumptive water requirements are 

theoretically allocated prior to consumptive requirements in order to ensure that groundwater 

extraction does not affect the long-term sustainability of the aquifer. This management system is 

central to the allocation of water resources in the Namoi Catchment and materialises through the 

bulk access regime.40  

 

The proprietary nature of groundwater entitlements in the Namoi Catchment thus meets the 

separate but mutually reinforcing threshold requirements of ideal water law and SD proffered by 

Trelease and Tarlock. The operation of the bulk access regime ensures that groundwater 

resources are allocated to consumptive uses with consideration of non-consumptive uses, such 

as environmental flows. The public interest is accounted for by securing the sustainability of the 

aquifer, and consideration is given to both present and future generations.   

 

The importance of this for WUE is found in the operation of the Namoi Plan and the bulk 

access regime. The reductions suffered in the Namoi Catchment necessitated a move to 
                                                 
37 ICM Agriculture (2009) 240 CLR 140, 222 [208] (Heydon J).  
38 Alex Gardner, ‘Water Reform and the Federal System’ in Paul Kildea, George Williams, and Andrew 
Lynch (eds), Tomorrow’s Federation: reforming Australian government (Federation Press, 2012) 269, 
283.  
39 See above Chapter 4 Section 4.1.6. 
40 Water Sharing Plan for the Upper and Lower Namoi Groundwater Sources 2003 (NSW) cl 24; see 
above Chapter 4 Section 4.2.1.  



Chapter 7 – The Conclusions 
 
 

 214 
 

increased WUE, in order to ensure that productivity could remain stable despite the loss of 

water entitlements. Hence, the focus on WUE in the Namoi has developed organically as a 

response to the imposition of regulatory reform. Although the statutory Namoi Plan now 

provides a measure of stability against entitlement susceptibility, the Murray-Darling Basin Plan 

will see further reductions made in the quest to secure the SD of the Basin’s water resources. 

This means that – within restrictions and subject to subsidies – users will again be required to 

increase their WUE in order to offset reduced entitlements.41 Thus, WUE and SD are at the core 

of regulatory change, but have to operate within a system of proprietary rights (defined as 

secure and long-term tradeable rights) to access a share of the available water.  

 

7.1.4 The Gnangara Mound, WUE and SD   

 

The Gnangara Mound case study illustrates a weaker type of proprietary interests in 

groundwater rights. A statutory right to take and use most groundwater is required in WA as a 

result of the resource being vested in the Crown.42 Although there is some debate regarding the 

possible survival of common law interests in non-artesian groundwater outside management 

areas, the Gnangara Mound is not one such area.43  

 

Licences under the Rights in Water and Irrigation Act 1914 (WA) (RiWIA) have some 

recognisable core indicia of property attached to them. They attach an element of duration and 

security in that the RiWIA permits their granting for ‘a fixed period’ or ‘an indefinite 

duration’.44 In reality, however, they are granted for a maximum duration of ten-years, but often 

less.45 Moreover, although a licence specifies a maximum annual allocation, this is not subject 

to seasonal variation pursuant to water availability. A precise specification of what the right 

actually confers is arguably a core criterion of any property right so that the particulars of the 

right are identifiable;46 therefore, neglecting it thus calls into question the proprietary strength of 

the water licences.47  

                

The objects of the RiWIA express aspirational notions of the public interest. Water resources 

are to be managed with the twin goals of ensuring their sustainable use and development to 

                                                 
41 See above Chapter 4 Sections 4.2.4, 4.3.1.  
42 Rights in Water and Irrigation Act 1914 (WA) s 25A.  
43 Gardner, ‘Law Reform in WA’, above n 21, 11; Stephanie Scott, ‘The Impact of ICM Agriculture v The 
Commonwealth in Western Australia: Returning the Gnangara Groundwater System to a Sustainable 
Level of Extraction’ (Honours Thesis, The University of Western Australia, 2010) 13–16.  
44 Rights in Water and Irrigation Act 1914 (WA) sch 1 cl 12(1).  
45 Alex Gardner, ‘The Legal Basis for the Emerging Value of Water Licences – Property Rights or 
Tenuous Permissions’ (2003) 10 Australian Property Law Journal 1, 10.   
46 Gardner, ‘Law Reform in WA’, above n 21, 28. 
47 Ibid. 
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meet the needs of current and future users, and the protection of ecosystems and environments.48 

The separation of ‘sustainable use’ and ‘development’ is arguably beneficial to the object’s 

capacity to mandate outcomes promoting SD. Gardner, for example, has suggested that it is 

particularly useful for administrative purposes. This is because it permits the concepts embodied 

in the terms ‘sustainable use’ and ‘development’ to be balanced, rather than creating a 

potentially unattainable ‘substantive statement of any level of sustainability that is to be 

achieved’.49   

 

Despite this, at least four factors may mean that the proprietary interests of groundwater rights 

stop short of being regulated for SD through the public interest. The first three are that a 

sustainability limit has not been implemented on the aquifer system with public consultation 

and explanation; that it is not enforced; and that the Gnangara Mound groundwater resource is 

not allocated pursuant to statutory planning mechanisms. The fourth concern is an extension of 

these challenges. It is that the resource is not dealt with under consumptive pool management. 

As the Namoi Catchment demonstrates, consumptive pool facilitates SD by limiting seasonal 

allocations to available water determinations. It concurrently encourages WUE by requiring 

licensees to be efficient in order that they get the most ‘bang for their buck’ under potentially 

reduced allocations. The result of the challenges experienced on the Gnangara Mound has been 

a relaxed effort to reduce overallocation, which has combined with inadequate monitoring of 

consumptive use of the resource.  

 

The overall effect of these issues is that the property interests of groundwater licenses in WA 

are regulated essentially to maximise consumptive use. The experience of the Gnangara Mound 

is thus in direct conflict to both Trelease’s ideal water law and Tarlock’s requirements of 

sustainability, which require a balance between non-consumptive and consumptive use of water, 

as well as encouragement for conservation and WUE.50 The impact for the Gnangara Mound on 

WUE is also that there has been little impetus to increase efficiency. This is evidenced primarily 

through the limited instances of administrative reductions in licences, despite the Minister’s 

authority to so act.51 Specifically, reductions may be made on the basis of non-compliance with 

licence conditions, and applications to enlarge a licence may be rejected.52 However, the broad 

challenges with compliance enforcement,53 and the detailed merits review process that applies if 

the DOW rejects licence applications, lend support to the contention that these provisions are 

                                                 
48 Rights in Water and Irrigation Act 1914 (WA) ss 4(1)(a)(i)(ii). 
49 Gardner, ‘Law Reform in WA’, above n 21, 15.   
50 Tarlock, ‘Sustainable Water Use’, above n 8, 644; see above Chapter 2 Section 2.1.3. 
51 Rights in Water and Irrigation Act 1914 (WA) ss 26G, 26GC, 26GD, sch 1 cl 24.  
52 More v Water and Rivers Commission [2006] WASAT 112 [7]–[15] (rejecting a claim for an enlarged 
water application on the basis that the aquifer was already recognised as overallocated and stressed).  
53 See above Chapter 6 Section 6.2.3. 
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likely underutilised.54   

Giving stronger proprietary force to groundwater rights of access and use arguably provides 

licensees with greater impetus to use the resource efficiently. An essential element of a 

proprietary water interest is a defined maximum limit. The relevance of this to WUE is that 

users will work to increase the scope of their property right when it is limited in size, through 

the placing of a cap for instance. This has been the experience in the Namoi Catchment. In order 

to increase efficiency, however, the groundwater licence must be limited in volume and 

complemented by strong enforcement measures that ensure compliance, both of which continue 

to present demonstrable challenges for the Gnangara Mound.55  

 

In summary, Colorado demonstrates the difficulties that may arise when prescribing measures 

of SD on fixed volumetric water rights is left to individual case circumstances and judicial 

determination. This is despite the promotion of WUE within the Colorado framework because, 

ultimately, WUE cannot promote SD without a limitation on net consumptive use allocations, 

which serves to restrict further consumptive use of the resource. Conversely, the Gnangara 

Mound demonstrates that WUE for SD is difficult to achieve with water licence rights that have 

a tenuous proprietary character in the absence of enforced sustainability limits on those rights. 

Ultimately, the Namoi Catchment demonstrates the benefits of an overarching regulatory 

system that is capable of reducing entitlements in furtherance of established legislative goals 

such as WUE and SD. It does this primarily by placing sustainability limits on further 

consumptive use of the resource pursuant to proprietary water access rights. A key point from 

this comparative analysis is that the NSW water access licences (used in the Namoi) are 

characterised as proprietary rights, even though they confer only a variable volumetric share of 

the available water. This is in contrast to the appropriation water licence rights in Colorado, and 

the traditional water licence rights in WA, both of which confer a fixed annual maximum 

volume. The difference in assigned rights becomes particularly relevant for the later discussions 

of carryover provisions.56  

 

7.2 The role of legal measures in WUE regulation: Lessons learned from Colorado, the 

Namoi Catchment, and the Gnangara Mound 

 

Three primary lessons can be learned from a synthesised analysis of the case studies. These 

relate to: 

                                                 
54 Alex Gardner, Richard Bartlett, and Janice Gray, Water Resources Law (LexisNexis Butterworths, 
2009) 292 [14.39]; More v Water and Rivers Commission [2006] WASAT 112 [7]–[15]. 
55 See above Chapter 6 Section 6.2.3. 
56 See below Sections 7.3.5, 7.4.4. 
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1. the role that SD plays in WUE regulation;  

2. the importance of regulating for WUE despite the operation of a market; and  

3. the use of groundwater ‘save and trade’ incentives in securing sustainable outcomes.  

 

These lessons answer the third research question, which concerns the role of legal measures in 

WUE regulation to effectuate a sustainable outcome. Although the theme of capping net 

consumptive use allocations is discussed above, the following discussion presents a neat 

summary of what the three case studies teach us about the implementation of this.  

 

7.2.1 WUE for SD: capping net consumptive use allocations 

 

The first point of difference between the three case studies is in the role of SD in WUE 

regulation. SD undoubtedly plays a role in the regulation of water use in each; however, it 

materialises in distinct ways, and the weight of its role varies. The primary difference is found 

in respect of the idea of placing a sustainable cap on net consumptive use appropriations or 

allocations. 

 

Existing tributary groundwater rights in Colorado are not limited by a sustainability limit that 

aims to restrict cumulative use of the resource. This means that there is no overall cap on 

entitlement limits, and hence no measures in place to limit unsustainable consumptive use. The 

rule against enlarging upon a water right protects return flow that junior appropriators rely on, 

so that senior appropriators cannot gain an increased appropriation by increasing their WUE.57 

Efficiency improvements can occur through a less wasteful application of water or via a senior 

appropriator externalising the cost of WUE improvements to a junior appropriator, and then 

gaining the benefit of selling the saved water to that junior appropriator. Ultimately, however, 

these measures stop short of achieving SD, because the total consumptive use in a system 

remains uncapped. Capping the consumptive use of groundwater rights could be used in 

Colorado to establish sustainable limits on water use. 58  Setting these caps could also help 

provide consistency in the use of regulatory measures facilitating WUE (such as the beneficial 

use principle or the requirement to have reasonably efficient diversion means) by setting a 

maximum limit on net consumptive use.59   

 

Furthermore, the use of tributary groundwater is largely at the discretion of the individual 

appropriator. In theory, use remains limited by propositions regarding beneficial use, waste, and 

                                                 
57 Orr v Arapahoe Water & Sanitation Dist., 753 P 2d 1217 (Colo, 1988). 
58 MacDonnell, above n 24, 17. 
59 See below Section 7.2.2. 
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optimum use.60 Appropriators must also have a reasonable means of diversion before curtailing 

another appropriator’s use in order to satisfy their stronger right. The reality, however, is that 

courts appear to curtail only water use that breaches the principle of beneficial use, or its 

historical consumptive use right. Propositions facilitating WUE are simultaneously constrained 

by barriers that frustrate their effectuation. The challenges faced by the duty of water are a 

primary illustration of this structural deficiency, where the courts are hesitant to provide 

determinative standards of waste. 61  The result is that waste has not been aligned with 

inefficiency of use, and the legal capacity to regulate for WUE for the purposes of SD has 

faltered.  

 

Conversely, the Namoi Catchment operates under a management system that looks to SD at 

every stage of the management process. Groundwater access entitlements are capped at a 

sustainability limit that is specified in the statutory Namoi Plan. Water allocations are then 

limited to the volume that is seasonally available while capable of being shared proportionally 

amongst all users in the system in accordance with their right. Where Colorado water law might 

have the effect of discouraging appropriator creativity,62 the Namoi Plan encourages it within 

the boundaries of a sustainability limit through WUE measures such as carryover and trade 

provisions (although their importance arises mostly as a result of the system of seasonal 

allocations to share entitlements, which reduces certainty in allocation volumes).63 Hence, the 

law regulates for SD and, concurrently, caps the use of any efficiency gains through the 

imposition of a sustainability limit. This also prevents the paradox of WUE from unfolding so 

that increased WUE does not exceed sustainable limits.   

 

The experience of the Gnangara Mound sees water use regulated to increase its use for 

consumptive purposes with limited consideration of SD. This is despite SD forming an object of 

the RiWIA, but is a natural consequence of the administrative shortcomings witnessed in WA’s 

water management.64 The net effect of this system is that the measures that facilitate WUE do so 

without a legally entrenched limitation of SD (where ‘SD’ represents an enforceable cap on 

consumptive use). The adoption of legally binding plan limits could help realign the objects of 

WUE and SD.  

 

The Namoi Plan illustrates the use of a statutory plan to entrench a binding sustainability limit 

that net consumptive entitlements must not exceed. Its use is also beneficial to the decision-

making process, as the statutory allocation limit provides legal backing to the future restriction 

                                                 
60 See above Chapter 3 Sections 3.2.1, 3.2.3. 
61 Ibid Section 3.3.1. 
62 See especially, above Chapter 3 Section 3.3.3. 
63 See below Section 7.2.3. 
64 See generally, above Chapter 5 Section 5.3. 
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or reduction of entitlements.65  In the Gnangara Mound context, there is little incentive for 

individual licensees to improve their WUE in the absence of a plan because there is limited 

movement towards enforcing caps on consumptive extractions. Hence, the capacity to achieve 

WUE for SD is hampered. 

 

7.2.2 Interaction between markets and regulatory measures  

 

The second point of distinction between the three jurisdictions concerns the interaction between 

markets and regulatory measures. It is specifically concerned with how market structures in 

groundwater trade interact with the regulatory measures examined in Chapters 3 to 6, such as 

the beneficial use principle, statutory planning, and metering.66 Groundwater rights in each case 

study can be temporarily or permanently transferred.67 Hence, each case study showcases a 

water market intertwined with regulatory measures facilitating WUE. The limitation on this is 

that the market structure in Colorado is not a ‘free market’ in the traditional sense of the word.68 

Rather, transactions in Colorado are all adjudicated through water courts, meaning that they are 

inherently regulatory in nature and the transaction costs are high.69   

 

The relevance of the distinction between the market structures and the regulatory measures 

examined in this thesis lies in what it means for facilitating WUE with the end goal of SD. The 

Namoi Catchment demonstrates that markets and regulatory measures can join forces to 

facilitate WUE while operating within broader limitations of SD. This is particularly important 

in answering critics who believe that legal structures should not be used to facilitate WUE. 

WUE is driven in the Namoi by the legally entrenched sustainability limit that the Namoi Plan 

places on access rights, and so markets are utilised to move water around within this limit. 

Hence, the regulatory measures that facilitate WUE in this Catchment do so while operating 

concurrently with a well-developed market structure, meaning that the Namoi Catchment 

demonstrates the use of both regulatory measures and market forces. The full operation of a 

groundwater market on the Gnangara Mound could produce similar results if accompanied by 

an enforced capped limit on consumptive use. To achieve the same outcome as in the Namoi 

Catchment, regulatory measures such as metering would need to be effectively implemented 

and monitored so that WUE could be improved with the goal of SD.   

 

                                                 
65 Gardner, Bartlett, and Gray, above n 54, 292 [14.39]. 
66 See, eg, above Chapter 3 Section 3.2.1, Chapter 4 Section 4.2.1, Chapter 5 Section 5.2.1. 
67 See above Chapter 3 Section 3.1.7, Chapter 4 Section 4.1.7, Chapter 5 Section 5.1.7. 
68 Mark Squillace, ‘Water Transfers for a Changing Climate’ (2013) 53 Natural Resources Journal 55, 
68. 
69 See above Chapter 3 Section 3.3.4. 
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The experience of the Namoi Catchment also holds an important lesson for Colorado, where 

limits of ‘sustainability’ are increasingly highlighted in water law judgments. 70  WUE in 

Colorado is driven by the physical limitations of resource availability, but existing rights are not 

capped by an overall sustainability limit. However, WUE and SD could be combined in similar 

fashion to that in the Namoi Catchment because Colorado water law now upholds them as 

principal propositions of prior appropriation.71 The result could be a reduction in groundwater 

rights to sustainability limits, contingent on factors such as efficiency of use and level of over-

appropriation experienced in an aquifer. One way to achieve this could be through transfer 

proceedings, although this proposition requires an extension of current principles that serve to 

limit the transferable quantity such as the historical consumptive use restriction. It also requires 

the capping of net consumptive use appropriations,72 and a more active approach to WUE 

regulation by the water courts than currently undertaken through transfer proceedings.73 This 

approach would simultaneously help develop Colorado water law in a fashion that expressly 

utilises two fundamental principles purportedly guiding the law: WUE and SD.  

 

However, it is important to note that the operation of the prior appropriation doctrine in 

Colorado, combined with the State Constitution, create severe roadblocks for the practical 

realisation of the above-proposed solution. The Constitution creates a right to appropriate water 

of the natural stream for all Colorado citizens. As described, all natural stream water (including 

tributary groundwater) has been appropriated and is now subject to stringently guarded water 

rights. Introducing a system of sustainability caps with the aim of reducing existing water rights 

would be met with large opposition and could face legal challenges regarding its 

constitutionality. This overarching context is critical to understanding the likely limitations of 

such a proposal, although it is beyond the scope of the current research to unpack the resulting 

issues. 

 

7.2.3 Groundwater save and trade incentives 

 

The third lesson that can be learned from a combined analysis of the three case studies concerns 

incentives to save and trade water, which in part furthers the above discussion. Regulatory 

measures facilitating WUE in each case study all contain incentives to save water. The 

                                                 
70 See especially, In re Rules Governing New Withdrawals of Ground Water in Water Division No. 3 
Affecting the Rate or Direction of Movement of Water in the Confined Aquifer System, No. 04-CW-24, 
slip. op. at 41 (Dist. Ct. Colo. (Water Court) Water Div. No. 3, Nov. 9 2006) 2006 WL 4037484; Rio 
Grande Subdistrict No. 1 270 P 3d 927 (Colo, 2011). 
71 See especially, Justice Gregory J Hobbs Jr, ‘Reviving the Public Ownership, Antispeculation, and 
Beneficial Use Moorings of Prior Appropriation Water Law’ (2013) 84 University of Colorado Law 
Review 97 (contending that sustainability is now a fundamental proposition guiding Colorado water law).  
72 See above Section 7.2.1. 
73 See above Chapter 3 Section 3.2.4. 
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conserved water statute in Colorado is the primary measure encouraging water saving in that 

jurisdiction.74 Its recent introduction comes at a critical time for Colorado’s water resources, and 

the effects of continued drought were a prime reason for its development. The statute provides 

an incentive to save water – which also means it discourages wasteful application of water – by 

permitting appropriators to undertake conservation measures without fear of losing their water 

rights. It interacts with trade measures by permitting the trade of saved water to the Colorado 

Water Conservation Board.75 The further effect of this measure is that water can be redistributed 

for environmental flow purposes during water shortages, in circumstances where its 

consumptive use would fail to yield productive results. The conserved water statute also 

overrides the ‘use it or lose it’ principle (where unused water is lost from the remaining water 

right), which unequivocally provides an incentive to save water without fear of suffering partial 

loss of a water right.76   

 

The incentives materialise in the Namoi Plan through the capacity to trade groundwater share 

entitlements and annual allocations. In addition, there are regulatory measures facilitating WUE 

and limiting use to sustainability limits, and these provide incentives to trade the water. The 

primary facilitating measure in the Namoi Plan is the capacity to trade carryover (that is, water 

surplus to seasonal use).77 Carryover provisions facilitate WUE through the flexibility that they 

provide to entitlement holders planning their water use. In their most basic form, these 

provisions help safeguard against the wasteful application of water in attempts to circumvent 

the old ‘use it or lose it’ rule. The provisions were introduced exactly for this purpose, meaning 

that this mindset no longer operates in the Namoi Catchment. 

 

The incentives exist on the Gnangara Mound in the capacity to trade water that has been saved 

pursuant to specified methods such as irrigation control.78 They facilitate WUE by discouraging 

wasteful water use, while concurrently counter-balancing anti-speculation measures by 

providing an outlet for unused water. Hence, rather than facing the financial loss of a reduced 

water right, these incentives offer a financial gain in the form of profit for traded water 

entitlements. These incentives prioritise WUE improvements, but do not do so within 

sustainable limits. Again, the essential element is an enforced cap on net consumptive use, so 

that there is an explicit method of avoiding the paradox of WUE. This is particularly important 

                                                 
74 Ibid Section 3.3.3. 
75 Colo Rev Stat § 37-92-305(3)(c) (West, WestlawNext, effective through 7 August 2013). 
76 Lindsey Middleton and MaryLou Smith, ‘Senate Bill-019 Brings Out Discussion About Agricultural 
Water Conservation’ (2013) 30 Colorado Water: Newsletter of the Water Center of Colorado State 
University 32, 33. See also Marianne Goodland, Water issues flow in this year’s legislative stream (29 
April 2013) The Colorado Statesman <http://www.coloradostatesman.com/content/994128-water-issues-
flow-year%3Fs-legislative-stream>.     
77 See above Chapter 4 Section 4.2.3. 
78 See above Chapter 5 Sections 5.2.2, 5.2.3. 

http://www.coloradostatesman.com/content/994128-water-issues-flow-year%3Fs-legislative-stream
http://www.coloradostatesman.com/content/994128-water-issues-flow-year%3Fs-legislative-stream
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in the context of the Gnangara Mound where the saved water is traded to further consumptive 

use, rather than for any express environmental purpose such as can now occur in Colorado. 

Although the carryover provisions in the Namoi Plan operate in a similar way, the aggregate net 

consumptive use is capped within a basin-wide sustainability limit.  

 

7.3 WUE regulation: toolbox measures 

 

Discussing each WUE measure separately might lead to them being assessed for their short-

term and singular benefit, devoid of the larger purpose for which WUE is being increased. This 

broader purpose is to improve WUE with the end goal of promoting the SD of groundwater 

resources, which ultimately necessitates a cap on overall consumptive use. The benefit of the 

toolbox approach is that it provides an integrated basis for the WUE measures examined in the 

case study chapters to connect to the end goal of SD. The measures are arguably less effective at 

engaging with SD principles on their own than they are when combined in a toolbox approach. 

This is particularly so given that some individual measures – such as the anti-speculation 

doctrine – do not inherently facilitate WUE nor promote sustainability in groundwater use, but 

can do so when coupled with other regulatory measures.  

 

The toolbox approach is also useful in achieving WUE in situations where there is no duty of 

WUE, or where that duty is not followed.79 The following measures reflect those that this thesis 

advocates are the most suited to a toolbox approach to regulated WUE where the further goal is 

to promote the SD of groundwater resources. The discussion of some measures is shorter where 

attention has been drawn to them previously in this chapter. This section thus answers the fourth 

research question, which asks what these measures are. In short, they are: 

 

 strict definitions of ‘waste’; 

 proprietary interests in groundwater rights and capped entitlements; 

 metering and compliance enforcement;  

 anti-speculation measures coupled with saving incentives;  

 carryover provisions; and 

 trade provisions. 

 

 

 

                                                 
79 See above Chapter 6 Sections 6 3.4, 6.4. 
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7.3.1 Strict standards of ‘waste’ 

 

The first measure that should be incorporated into a toolbox is a definition or, at least, a 

statement of standards for what practices constitute ‘waste’. This is more definitional than 

regulatory, but is important in circumstances where water law frameworks – such as in 

Colorado – base fundamental principles and rules on the premise of ‘waste’. It is precisely 

because it is definitional that it should be the first tool in the regulatory box. Its use again 

demonstrates the importance of an integrated toolbox approach to regulating for WUE. In 

Colorado, the concept of waste is of fundamental importance to the beneficial use principle and 

duty of water requirement.80 It could also prove determinative in WA’s little explored provision 

permitting the Minister to limit individual water use in circumstances where it is either wasteful 

or not to the ‘best advantage’, which could be construed as a duty of WUE but one that triggers 

only temporary licence reductions.81 Furthermore, ‘waste’ and ‘efficiency’ are correlative terms, 

despite their distinguishing features; recognising this connection could help establish standards 

for the first term, and thus facilitate the second.  

 

Colorado highlights the hesitancy that legal structures may have in establishing legal boundaries 

around the term waste. In place of this, the executive could be authorised to establish these 

parameters, which could also help determine standards of WUE. The experience of the Water 

for the Future program (which subsidised efficiency improvements for irrigators on the Murray-

Darling Basin) was such that current efficiency levels were not a determinative factor in the 

application process. This means that projects were not necessarily assessed according to their 

capacity to return a predetermined volume of water back to the environment. 82 Hence, the 

executive did not establish clear parameters for the terms waste or efficiency. 

 

The WA framework uses an approach that does have the makings of executive intervention. The 

Department of Water (DOW) requires that users extracting over 500 ML/ year operate under 

water conservation/ efficiency plans. These plans specifically detail ways in which water is 

being saved and its efficiency increased.83 Although the licensee retains discretion in what 

savings methods to use, the DOW assesses the plans to ensure that the information provided is 

satisfactory for the purposes of saving water via efficiency means. 84  A major regulatory 

                                                 
80 See above Chapter 3 Sections 3.2.1, 3.3.1. 
81 Rights in Water and Irrigation Act 1914 (WA) ss 26G(1)(b)(d), 26GD(2)(b). See also above Chapter 6 
Sections 6.3.4, 6.4. 
82 Email from Dr Andrew Weavers to Madeleine Hartley, 28 February 2014. 
83 See above Chapter 5 Section 5.2.3. 
84 Department of Water (WA) Operational policy no. 1.02 – Policy on water conservation/ efficiency 
plans (2009) 11. 
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shortcoming, however, regards the ‘best advantage’ stipulation in the RiWIA.85 Significantly, 

there is little guidance as to what use, by contrast, would constitute ‘not the “best advantage”’ 

and potentially, therefore, waste.  

 

7.3.2 Proprietary interests in groundwater rights and capped entitlements 

 

The second measure for the toolbox is that usufructuary rights to access and use groundwater 

should be confirmed as proprietary. As explained above, proprietary interests in groundwater 

rights can facilitate WUE by encouraging user creativity within capped limits. However, the 

proprietary interest only limits the individual property rights holder, meaning that it needs to be 

balanced with a system that caps net consumptive use to a sustainability limit in order to ensure 

that both individual and basin-wide extractions do not exceed that limit. The benefit to WUE 

comes through the limitation that the cap places on individual users, which necessarily 

encourages improved WUE so that productivity levels are not affected by the restrictions placed 

on individual use. Proprietary interests in groundwater rights are also useful to encourage water 

trade because they ensure that the right is identifiable and contains a defined volume. This 

proprietary character of groundwater access rights is a necessary component in a toolbox 

approach to WUE regulation.    

 

7.3.3 Metering and compliance enforcement 

 

The third toolbox measure is that, in high use areas, all groundwater resources must be metered 

and compliance enforced. Metering facilitates WUE by helping users and administrators alike to 

monitor resource use against allocation limits. Further, compliance with allocation limits must 

be enforced in order for metering to be effective in facilitating WUE, and metering can help 

uncover non-compliance. These points are also crucial to safeguarding the SD of groundwater 

resources, because exceeding allocation limits in full or over-appropriated groundwater 

resources both precludes other lawful use of water and places further stress on surrounding 

ecosystems. Metering is a fundamental requirement in any water-scarce jurisdiction. Thus, it is 

a measure that must be in place from the outset in order to secure WUE regulation that has SD 

as the end goal. 

 

 

                                                 
85 Rights in Water and Irrigation Act 1914 (WA) ss 26G(1)(d), 26GD(2)(d). See also above Chapter 6 
Sections 6.3.4, 6.4.   
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7.3.4 Anti-speculation measures coupled with saving incentives  

 

The fourth toolbox measure is that, if used, anti-speculation measures must exist concurrently 

with incentives to save water. Rules against speculation are a central management tool in water-

poor jurisdictions because they prevent the hoarding of a precious resource, the immediate use 

of which would benefit others.86 Their use in water law frameworks is widespread,87 and their 

existence is important in situations where there is no effective market regulation to prevent 

manipulation and misuse of a scarce resource.88 Such measures are found in Colorado and the 

Gnangara Mound, but have been removed from the Namoi Catchment in line with the 

implementation of its statutory plan and water market. The Gnangara Mound in particular has 

three key anti-speculation measures still in place. These are:  

 

 a landholder eligibility requirement for holding a water licence;  

 limited term licences subject to development conditions before renewal is granted; and 

 a unilateral power of the Minister to vary the terms of a licence (for example to reduce 

its term or volumetric allocation) if the quantity of water that may be taken under the 

licence has consistently not been taken.89 

 

By themselves, anti-speculation measures neither facilitate WUE nor further the objective of 

SD. Rather, they require continued use of the resource and can often result in a ‘use it or lose it’ 

mentality as regards the water right.90 However, their ideal use is to encourage flexibility and 

non-wasteful but maximum water use, rather than to encourage wasteful use.91 Hence, as anti-

speculation is aimed at ensuring maximum water use, it must be coupled with measures that 

ensure the use is both efficient and sustainable.  

 

These measures have critical links to WUE through their capacity to fit in with other key laws 

and policies aimed at facilitating WUE. Their concurrent operation with measures that provide 

incentives to save water or improve WUE is particularly critical to counterbalancing the 

                                                 
86 Sandra Zellmer, ‘The Anti-Speculation Doctrine and Its Implications for Collaborative Water 
Management’ (2008) 8 Nevada Law Journal 994, 998. 
87 Miguel Solanes and Fernando Gonzalez-Villarreal, ‘The Dublin Principles for Water as Reflected in a 
Comparative Assessment of Institutional and Legal Arrangements for Integrated Water Resources 
Management’ [17] (Global Water Partnership Technical Advisory Committee – Background Papers No 
3, 1999). See also Water and Rivers Commission (WA) Statewide Policy No 11: Management of Unused 
Licensed Water Entitlements (2003); Derek L Turner, ‘Pagosa Area Water & Sanitation District v. Trout 
Limited and an Anti-Speculation Doctrine for a New Era of Water Supply Planning’ (2011) 82 University 
of Colorado Law Review 639. 
88 Zellmer, above n 86, 998. 
89 Rights in Water and Irrigation Act 1914 (WA) sch 1 cls 3, 24(2)(d).  
90 Arlene J Kwasniak, ‘Water Scarcity and Aquatic Sustainability: Moving Beyond Policy Limitations’ 
(2010) 13 University of Denver Water Law Review 321, 332.  
91 Zellmer, above n 86, 104. 



Chapter 7 – The Conclusions 
 
 

 226 
 

requirement of continued water use. The Gnangara Mound framework highlights this, as it 

excludes water conserved through specific water-saving practices from the operation of anti-

speculation prohibitions.92 Furthermore, this measure then teams up with trading capacities to 

actively encourage saving measures. The recent introduction of Colorado’s conserved water 

statute also highlights this approach, as it too precludes water saved through stated conservation 

methods from the operation of Colorado’s anti-speculation measures.93 Colorado’s statute goes 

one step further than the Gnangara Mound in promoting SD, because it permits water to be 

traded to a non-consumptive purchaser in the form of the Colorado Water Conservation Board.94  

 

In effect, anti-speculation measures must be accompanied by other measures before they can 

facilitate WUE in a way that promotes the SD of groundwater resources. Conversely, these 

measures have great potential to facilitate inefficient use when operating alone in a way that 

ensures all water rights are utilised, as opposed to being utilised efficiently with opportunities to 

conserve water. This outcome is particularly problematic in areas such as the Gnangara Mound 

where consumptive use extraction limits are not capped by an enforced sustainability limit and 

the resource is overallocated.   

 

7.3.5 Carryover provisions  

 

Carryover provisions are the fifth toolbox measure that should be implemented in a framework 

regulating for WUE for SD. They ensure flexibility in water use over a period of years, which in 

turn prevents users from engaging in wasteful water use in attempts to safeguard their licences 

from reduction. Carryover is also beneficial to securing SD of groundwater resources for similar 

reasons to its benefit to WUE, in that it permits increased flexibility of water use within a 

capped limit. 

 

However, the applicability of carryover provisions might be limited to contexts where periodic 

available water determinations reduce certainty in the seasonal allocation volume, such as 

occurs in the Namoi Catchment. In this context, carryover is important for entitlement holders 

who are unable or reluctant to use their full allocation in a wet year, but fear further water 

insecurity in a dry year. In essence, the capacity to carry excess water allocations over from one 

year to the next mitigates the impacts of the system of variable seasonal allocations. This makes 

the provisions uniquely applicable to this (NWI-compliant) context. The result is that carryover 

                                                 
92 See above Chapter 5 Section 5.2.4. 
93 See above Chapter 3 Section 3.3.3. 
94 Ibid. 
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provisions may be inapplicable to the Colorado context, where appropriations are fixed 

volumetric entitlements. 

 

It is also important to note the challenges that carryover provisions can face in terms of 

environmental and third-party impacts, and physical limitations. First, environmental flows are 

in many ways reliant on water being left in the system on an annual basis rather than being 

captured and stored for future purposes. This may mean that entitlement holders who choose to 

store a portion of water that may otherwise have been left untouched may be at loggerheads 

with the environmental water requirements.95 Permitting carryover of seasonal allocation water 

is one way that this challenge is managed, as it ensures that water for environmental purposes 

has already been reserved prior to the allocations being made. 

 

Second, third-party impacts arising from carryover provisions are generally a result of carryover 

arrangements being ‘too generous’ and having consequential impacts on entitlement holders 

reliant on seasonal water availability. 96  The result can be similar in its effect to the 

environmental issues described above; in both circumstances, the user without carryover water 

(either the entitlement holder or the environment) suffers from less water availability. An 

alternative risk is that of storage overflows, which may cause damage to other users through 

flood events.97 NSW has combatted these challenges by limiting the maximum carryover to 

twice a licensee’s seasonal allocation, rather than the perpetual entitlement, which creates water 

security for all users and reduces the risk of storage overflow by placing a physical limit on 

carryover.  

 

The third challenge – physical limitations – is connected to the risk of storage overflow and also 

that there must be actual capacity to store carryover water in a way that does not affect other 

users either during storage or its later release and use. 98  In many ways, this is a more 

cumbersome challenge to address because it can be largely dependent on the physical 

geography and hydrogeology of an area. As with the first two challenges, jurisdictions 

considering carryover provisions should be aware of the potential for physical constraints to 

limit this measure’s effectiveness. 

 

                                                 
95 FHS Chiew, SL Zhou, and TA McMahon, ‘Use of seasonal streamflow forecasts in water resources 
management’ (2003) 270 Journal of Hydrology 135, 141. 
96 National Water Commission, Current issues influencing Australian water markets (2013) 7. 
97 Australian Government, Productivity Commission, Market Mechanisms for Recovering Water in the 
Murray-Darling Basin: Productivity Commission Research Report (2010) 147. 
98 Ibid. 
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7.3.6 Trade 

 

Following on from the above, the sixth and final toolbox measure for WUE regulation is to 

facilitate groundwater trade. It is often argued that the use of markets eliminates the need for 

regulatory forces to be involved with regulating for WUE. 99  However, markets can only 

facilitate WUE for SD if water use is ultimately capped at sustainable limits, which is achieved 

through regulatory forces. Hence, while trade facilitates WUE by enabling water to migrate to 

the most valued uses, it also requires regulatory oversight to ensure that WUE is facilitated for 

the end goal of SD. The experience of the Namoi Catchment is particularly pertinent to this 

point, as described above.100  

 

7.4 Reforming water law on the Gnangara Mound  

 

This section answers the fifth and final research question concerning the extent to which the 

water law framework for the Gnangara Mound engages with the toolbox measures in regulating 

for WUE for SD. It also examines the strategies that should be considered here in order to avoid 

succumbing to the paradox of WUE. The measures are presented in outline form in places 

where they have been previously discussed. 

 

This thesis comes at a pivotal time for the WA government and the DOW as the administrative 

agency regulating water use. After years of debate and undeveloped reform suggestions, the 

State is in the preliminary stages of much needed reform of its RiWIA and water resources 

management.101 The DOW might consider the above measures in its reform agenda, in order to 

ensure that the new framework facilitates WUE within the limitation of SD. Four measures in 

particular should be strengthened or implemented:  

 

1. proprietary interests in groundwater;  

2. statutory planning instruments to cap net consumptive use entitlements and provide for 

variable allocations that reflect periodic water availability;  

3. metering requirements to enforce the plan allocations; and  

4. carryover provisions. 

                                                 
99 Gardner, Bartlett, and Gray, above n 54, 512 [23.5], 521 [23.30]; Squillace, above n 68, 56.  
100 See above Section 7.2.2.  
101 See above Chapter 5 Section 5.3.1. 
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7.4.1 Proprietary interests  

 

The first point that WA must look to is strengthening proprietary interests in groundwater 

access rights. This was recognised in the Water Resources Management Bill 2009, where the 

introduction of a system of water entitlements more capable of facilitating trade was labelled as 

one of the Bill’s ‘most significant reforms’.102 The introduction of an entitlements-based system 

is seen to improve the security of water rights as property rights for several reasons previously 

discussed.103 The WA framework does not currently utilise this toolbox measure.  

 

Most importantly, perhaps, proprietary water interests are conferred with perpetual tenure, 

which establishes the framework that permits the following benefits. First, proprietary water 

interests clearly specify the long-term volume of water allocated to an entitlement holder, which 

may be subject to seasonal water availability when integrated with a statutory water sharing 

plan.104 Second, they reflect an exclusive right of use for the entitlement holder, which also 

increases their security in terms of susceptibility to cancellation or amendment. Whereas the 

current licence system permits broad Ministerial discretion to suspend or cancel a licence or 

vary a licence condition, proprietary water rights can only be varied or cancelled where an 

entitlement holder has breached a responsibility or obligation. 105  Third, strengthening 

proprietary interests in groundwater increases their tradability. A concurrent requirement of an 

entitlement-based system is that it be unbundled from land ownership, which increases the 

flexibility within which water can be traded through a system.106 Strengthening proprietary 

interests will advance the objectives of both WUE and SD for reasons aforementioned.107 It will 

thus help effectuate the interconnected water policy framework that WA has established in line 

with the RiWIA objects but struggles to implement and enforce.  

 

7.4.2 Statutory planning instruments to cap net consumptive use entitlements 

 

Strengthened proprietary interests in groundwater will also permit the second measure, which is 

the introduction of statutory water sharing plans in accordance with the National Water 

Initiative (NWI). WA has long recognised that it must establish statutory planning mechanisms 

                                                 
102 Department of Water (WA) Western Australia’s achievements in implementing the National Water 
Initiative: progress report (2008) 8.  
103 See above Section 7.1.3. 
104 See, eg, above Chapter 4 Section 4.1.6. 
105 Government of Western Australia, Western Australia’s Implementation Plan for the National Water 
Initiative (2007) 15–16 (Implementing the NWI in WA); Gardner, Bartlett, and Gray, above n 54, 222–223 
[12.12].  
106 Government of Western Australia, Implementing the NWI in WA, above n 105, 17. 
107 See above Sections 7.1, 7.3.2. 
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in order to be NWI-compliant.108 Statutory plans are important because they create a legally 

binding and enforceable sustainability limit, which has the effect of capping cumulative 

groundwater entitlements and facilitating periodic allocations of available water. The process 

also facilitates administrative efficiency by allowing the decision-maker to decline a licence 

application if it would conflict with the plan. This circumvents the need to provide a lengthy 

explanation of the reasons for declining a licence application, and facilitates defence of the 

determination against merits review of any appealed decision.  

 

The Gnangara Mound does not have an effective cap on net consumptive use entitlements. Its 

allocation plan is non-statutory, it does not allocate water seasonally based on available water, 

and it suffers from relaxed metering and enforcement. Hence, it does not incorporate this 

toolbox measure. Improving WUE on the Mound without a statutory water sharing plan limits 

the possibility of ensuring the SD of the Mound. Instead, it increases the susceptibility of 

regulation on the Mound succumbing to the paradox of WUE, where increased WUE results in 

increased consumptive use without the limitation of an overall sustainability limit.  

 

7.4.3 Strengthen metering requirements 

 

The third measure regards metering requirements. The 2013 DOW Position Paper on water 

reform noted that metering requirements would be changed as follows: use ≥500 ML/year ‘will 

have conditions to ensure compliance with current policy to have metering or measurement’ 

between mid 2014 and mid 2016; and use ≤500ML/year will include licence conditions for 

measurement within five years from mid 2014.109 In theory, these present a healthy commitment 

to metering water use, the benefits of which include increasing the capacity to trade water and 

ensuring compliance with allocation limits.  

 

Yet, the reality is concerning. The first category of users (≥500 ML/year) should already have 

mandatory metering requirements and be monitored for compliance accordingly. 110  That 

threshold exists in recognition of the potential harm that unmonitored water use at such a high 

extraction rate can have on groundwater resources and their dependent ecosystems. The second 

category of users (≤500ML/year) is a recycled proposal from a previous, but unimplemented, 

policy initiative.111 It is not the recycled nature of the proposal that is concerning, because users 

extracting ≤500ML/year in an overallocated or stressed area should, arguably, have their use 

                                                 
108 Government of Western Australia, Implementing the NWI in WA, above n 105, 17. 
109 Department of Water (WA) Securing Western Australia’s water future: Position paper reforming 
water resource management (2013) 20. 
110 Department of Water (WA) Strategic policy 5.03 – Metering the taking of water (2009) 1.  
111 Ibid 2; see above Chapter 5 Section 5.3.2. 
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metered to facilitate WUE and compliance with allocation limits. The concern is that the 

proposal in the Position Paper displays vague regulatory objectives. There is no stated 

minimum extraction volume for users extracting ≤500ML/year; it is thus unclear whether users 

as low as ≥5ML/year would require monitoring, or whether the minimum level would be use 

closer to ≥50 ML/year.112 Both standards have been subject to past proposals.113 

 

The DOW should reconsider its position on this measure. Groundwater extraction on the 

Gnangara Mound occurs in the context of a continually drying climate, expanding population, 

and the centrality of metering requirements to advancing efficient and sustainable water use. At 

the same time, the DOW has increased its efforts to prosecute non-compliance with allocation 

limits, and this should be recognised.114 However, as metering and compliance enforcement are 

necessarily interdependent, the DOW should re-evaluate its position on the former in order to 

increase its success in the latter. 

 

7.4.4 Carryover provisions 

 

Carryover provisions are the fourth requirement that should be implemented as a toolbox 

measure on the Gnangara Mound. This would help counterbalance the operation of the ‘use it or 

lose it’ adage that results from the operation of anti-speculation measures.115 It would also 

complement the saving incentives and trade principles already integrated into the WA water law 

framework. If – as should happen – the new framework requires a reduction of allocations on 

the Mound, carryover provisions can also help users better manage their reduced volumetric 

entitlement by ensuring continued productive but efficient use of water. However, for these 

provisions to apply, WA first needs to become NWI-compliant and introduce a system of 

variable seasonal allocations based on periodic available water determinations.     

 

The Namoi Plan permits the saving of unused water for an unlimited period of time, and the 

water carried over can be traded at any point during this time. Conversely, the legal framework 

regulating groundwater use on the Gnangara Mound does not incorporate carryover provisions, 

primarily because it fixes annual maximum entitlements. However, these provisions should be 

heavily considered in reform discussions so that licensees can continue to survive with optimum 

levels of productivity under a new NWI-compliant system that bases allocations on seasonal 

availability of water. Although water cannot be carried over, WA’s trade incentives 
                                                 
112 Madeleine Hartley, ‘Submission to the Department of Water in response to Securing Western 
Australia’s water future, Position Paper – reforming water resource management’ (2013) 9 [55]–[56]; 
see above Chapter 5 Section 5.3.3.  
113 See above Chapter 5 Section 5.3.3 ‘Review of metering standards’.  
114 See above Chapter 6 Section 6.2.3. 
115 See above Chapter 5 Section 5.2.4. 



Chapter 7 – The Conclusions 
 
 

 232 
 

theoretically help limit the wasteful application of water to avoid its loss through the anti-

speculation measures. A major shortcoming with the system on the Gnangara Mound is that the 

trading market remains largely undeveloped, so this otherwise important measure is unable to 

be realised effectively for the purpose of limiting wasteful use.  

 

It is important to acknowledge that the water policy framework in WA has several notable 

measures that constitute best practice in regulating for WUE with the end goal of SD. These 

specifically include the concurrent operation of anti-speculation measures with the capacity to 

save and trade water pursuant to WUE measures. These measures are challenged in their 

capacity to assist in the SD of the groundwater resources because net consumptive use 

allocations are not effectively capped and enforced, and saved and traded water can be 

reallocated to further consumptive uses. The adoption of the reforms listed in this section would 

not override the applicability of the save and trade measures, although the operation of an 

effective market may reduce the need to regulate for anti-speculation so explicitly. A further 

broad challenge is that WA’s water law framework and relaxed policy implementation and 

enforcement ultimately outweigh the potential benefits of the framework. Implementation of the 

above reform suggestions in a new water law framework could help overcome these issues, and 

prove a game changer in promoting the SD of the Gnangara Mound groundwater resource.  

 

7.5 Future research  

 

This thesis has identified measures that help regulate for WUE with the goal of SD of 

groundwater resources. Further to the suggestions at the end of Chapter 6,116 future research 

might focus on five emergent issues.   

 

The first worthwhile exercise would be to examine legal definitions of WUE beyond the three 

case studies examined here. Tracing legal approaches to regulating for WUE in other 

jurisdictions will help secure the role of law in this endeavour. This is important because of the 

interdisciplinary nature of the work, and the peripheral attention to this issue in legal research in 

some water-poor jurisdictions, such as Australia.  

 

The second worthy exercise would be to examine more comprehensively the relationship 

between the law and market forces in relation to WUE. Research in this area would help clarify 

the role that law plays in regulating for WUE to avoid the paradox because of the inextricable 

connection between WUE and SD. This is particularly important given the opposition that legal 

                                                 
116 See above Chapter 6 Section 6.5. 
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frameworks meet when attempting to regulate for an inherently complex and interdisciplinary 

notion such as WUE.  

 

A related third area for future research is to examine the role of water pricing in WA. The DOW 

Position Paper does not address this issue; however, requiring more than a one off 

administrative fee for a licence application may greatly improve WUE on the Gnangara Mound. 

The work of James Skurray broadly examines this issue, and is an important contribution to this 

contentious issue on the Gnangara Mound.117  

 

Further analysis of the two preceding points may result in some reconceptualisation of the role 

that regulatory measures continue to play beyond the implementation of an effective market. 

The experience of the Namoi Catchment demonstrates that anti-speculation measures in 

particular are not required when a market exists to facilitate water use, because fluctuations of 

demand and price act to sanction speculation.  

 

The fourth point for future research concerns Colorado. Much would be gained by extending the 

above analysis to the other categories of groundwater in Colorado: non-tributary, designated, 

and not non-tributary. This research could also connect in with the first point above, and 

provide a deeper understanding of the role that law plays in WUE regulation, and its 

relationship with securing SD of groundwater resources. 

 

Finally, the fifth point for future research is based on the proposal in Chapter 6 of this thesis. 

Western Australia has a unique opportunity to reduce groundwater licences pursuant to levels of 

WUE attained. Although a similar idea has met with past opposition, it is a possibility worth 

considering.118 This may not reflect a ‘necessary measure’ in WUE regulation to the extent of 

those examined in Section 7.3 above, particularly if a jurisdiction – such as the Namoi 

Catchment – is amending an NWI-compliant water sharing plan rather than seeking to create 

one (as in WA). The distinction is important because NWI-compliant plans have already 

reduced licence entitlements in line with defined sustainability limits, whereas licences on the 

Gnangara Mound are yet to undergo this process. Further examination of the proposal in 

Chapter 6 could, therefore, provide an interesting extension of current risk assignment 

provisions.  

 

                                                 
117 See especially James H Skurray, Ram Pandit, and David J Pannell, ‘Institutional Impediments to 
Groundwater Trading: The Case of the Gnangara Groundwater System of Western Australia’ (2012) 56 
Journal of Environmental Planning and Management 1046.  
118 See above Chapter 6 Section 6.4. 
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Future research on each of these points would help to develop an area of law that is becoming 

increasingly important as population growth and climate change place further stress on valuable 

groundwater resources.  

 

7.6 Conclusion 

 

In 2003, renowned freshwater conservationist Sandra Postel reasoned that ‘fundamental change’ 

was required to actively address the challenges facing water resources.119 As this thesis has 

demonstrated, a relevant 'fundamental change' is reconceptualising the role that law plays in 

WUE regulation. The connection between WUE and SD must be explicitly acknowledged in 

water law and policy so that practices increasing efficiency do so within sustainable limits. 

Doing so will help avoid the paradox of WUE, where increased consumptive use of water saved 

through efficiency gains exceeds a sustainable limit and thus results in unsustainable use.  

 

Hence, this thesis has filled a substantial gap in legal scholarship by examining the role of law 

in the pursuit of WUE, and the relationship of WUE with the promotion of SD in groundwater 

resources. It has focussed on the experiences of three key water jurisdictions: Colorado, the 

Namoi Catchment, and the Gnangara Mound. Each is significant for its growing population and 

water demands, as well as the concurrent projections of future declines in groundwater recharge.  

 

A primary conclusion of this work is that law plays a fundamental role in WUE regulation when 

the desired outcome is SD. Markets remain relevant to facilitating WUE and allocative 

efficiency, but the law must play an overarching regulatory role in order to ensure a sustainable 

outcome. This can be achieved in part by capping net consumptive use allocations, and 

enforcing allocation limits of individual users. Furthermore, law plays a role in facilitating the 

development of nascent market structures, although the experiences of Colorado and the 

Gnangara Mound also illustrate that administrative shortcomings or too much prescriptive 

administrative involvement can hamper the effectiveness of markets.   

 

The law also requires flexibility in WUE regulation. Flexibility is crucial to any legal 

framework, but is particularly significant when advancing non-static concepts such as WUE and 

SD. The toolbox approach to regulating for WUE offers this flexibility within the broader 

confines of strict water law frameworks. It also ensures that the measures used to regulate for 

WUE promote SD by advancing both concepts together and consistently. A further benefit is 

that the use of some regulatory measures – such as those concerning speculation – may become 

                                                 
119 Sandra L Postel, ‘Securing water for people, crops, and ecosystems: New mindset and new priorities’ 
(2003) 27 Natural Resources Forum 89, 97. 
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obsolete when there is an effective trading market. Alternatively, some measures – such as 

carryover – are not practical or required in situations where entitlements are fixed maximum 

annual allocations, such as the Colorado appropriation rights. The flexibility permitted by the 

toolbox approach is, importantly, the ability to pick and choose regulatory measures as 

necessary. 

 

A toolbox approach to WUE regulation would also greatly improve the regulation of 

groundwater resources on the Gnangara Mound. However, the legal framework requires 

significant amendment before all measures can be both introduced and operate effectively. 

Ultimately, the toolbox remains relevant beyond this jurisdiction, and its use cements the central 

role that law assumes in WUE regulation that is aimed at promoting the SD of groundwater 

resources and, hence, avoiding the paradox of WUE. This is one of the great challenges facing 

water law in a changing, and drying, world – the ideas presented in this thesis provide a litmus 

test for the law’s capacity to respond to that challenge.   
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Appendix: Empirical Research Methodology  
 

Justification for Empirical Research  
 
The doctrinal research methodology used in this thesis is complemented by a small ‘law in 

context’ empirical research approach. This approach was utilised to ascertain how certain 

aspects of legal regulation and policy management were unfolding on the ground in the Namoi 

Catchment. The justification for this approach was that consumptive pool management has 

nearly ten-years of operating experience in the Namoi Catchment and the research was focused 

on how this methodology could be improved and implemented in a groundwater-only resource 

like the Gnangara Mound. It is important to note that the empirical research methodology was 

only utilised in the Namoi Catchment for the specific purpose of deciphering the challenges 

associated with groundwater management, including monitoring, compliance, access to 

information and data, and reform suggestions. There was a substantial shift in research focus 

after the interviews, in part because of results from the interviews, which meant that the 

empirical methodology was not utilised again. Instead, the focus returned to doctrinal research 

to analyse the measures facilitating or constraining groundwater use efficiency for 

sustainability.  

 

Nature of Empirical Research and Interviewee Sampling Methodology  
 
The empirical research was undertaken through interviews with government employees working 

as water managers or hydrogeologists with the NSW Office of Water. The interviewees were 

selected on the basis of their substantial knowledge and/or contribution to groundwater 

resources management in the Namoi Catchment over the period from just prior to the year 2000 

(when water reform began in earnest in the Catchment) to 2011 when the interviews took place. 

A current industry knowledge of groundwater regulation was essential to their being selected as 

participants in this research. Interviewees were also selected based on the researcher’s prior 

working knowledge of the Catchment, having undertaken some work there in 2010. Four 

interviews were conducted in total each for a duration of approximately 60 minutes. The small 

number of interviews reflects the pointed nature of the interviewee selection and the 

understanding that further empirical research would follow, which did not eventuate. The 

interviewee’s answers were hand recorded and transcribed into a word document following the 

interviews.  
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Ethics Approval  
 
The empirical research was undertaken with ethics approval from the researcher’s home 

institution, The University of Western Australia. Pursuant to this approval, an invitation to 

participate was sent to the regional director, who then notified employees of the researcher’s 

proposed interviews. Notifying the employees through these means ensured that the employer’s 

consent had been granted, which eliminated the need for employees to seek it separately. The 

form asked the regional director to decide, and notify employees accordingly, whether 

employees could respond to the interviews either from an official position affiliated with the 

department or in their capacity as professionals with expert knowledge. The employer could 

approve either or both options and notify the employees accordingly. Interview participation 

was voluntary and participants could withdraw consent at any time. 

 

Interviewees were asked to choose one of the following three consent form options as 

appropriate to their situation:  

 

1. remain entirely anonymous and sign only the consent form for ‘non-identifying 

information’; [Please note that despite not identifying you in the research, the 

researchers cannot guarantee that the statements you make will not be attributable to 

you by your work colleagues, including your employer] 

2. provide information pertaining to your professional expertise or place of employment 

that may be ‘individually identifying information’; or  

3. provide information pertaining to your name and professional expertise, but not place of 

employment.  

 

Interview Questions 
 

Each interview asked 27 questions that were broken into seven topics. These are transcribed 

below: 

 

Topic 1: Monitoring resource condition and metering groundwater extraction 

1. Do you find stakeholders are generally willing to provide both mandatory and non-

mandatory information relating to metering of groundwater extraction to NoW officers? 

2. Are you satisfied with the processes requiring metering? What improvements would 

you recommend? 

3. Are you satisfied with how resource conditions are monitored in the Namoi catchment? 

4. In your experience, are there adequate measures in place to ensure ecosystem health is 

maintained during times of water shortage? Explain. 
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5. What improvements would you recommend? 

 

Topic 2: Enforcing compliance and dealing with non-compliance of water allocation 

1. Do you feel that the Office of Water enforces the rules and regulations of the Water 

Management Act and the Namoi Groundwater Sharing Plan through having sound 

measures in place to respond to instances of non-compliance with water allocations? 

2. Can you explain your interpretation of these measures? 

3. Do you feel that the threat of enforcement measures aimed at non-compliance limits its 

occurrence? 

 

Topic 3: Comparative analysis of other NSW groundwater catchments 

1. Are you in a position to comment on where, in your opinion, the Namoi catchment is 

placed in terms of compliance and enforcement measures, in relation to the other 5 

major inland groundwater systems? 

2. Specifically, in relation to these other catchments, do you feel the Namoi region 

provides an example of best practice in terms of metering, monitoring and enforcing 

groundwater allocations? 

3. What evidence do you have for this? 

 

Topic 4: Accessibility of information and data relating to groundwater use 

1. Do you think it would be useful to have information relating to groundwater use, 

specifically live metering records, publicly available on the Office of Water's 'Registers' 

website? 

2. Do you think it would be useful to have information relating to groundwater use, 

specifically individual allocation limits, publicly available on the Office of Water's 

'Registers' website, in a form not limited to licence access number? 

3. Do you think amending the current system so as to give it a 'Torrens Title' type 

guarantee would benefit the system? 

4. Is this kind of system foreseeable in your opinion? Explain. 

5. Do you think such a publicly transparent system would assist levels of compliance 

relating to groundwater allocations? 

 

Topic 5: Consumptive pool management 

1. In your opinion, (despite already being implemented), does the hydrogeology of the 

Namoi aquifers make them suitable for the implementation of a bulk access regime as a 

management tool? 
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2. Do you think aquifer hydrogeology is significant in determining an area's suitability for 

a bulk access regime or do you think categories of users plays a bigger role in such a 

determination? 

3. In your opinion, what are the key elements necessary in order to determine an area's 

suitability for bulk access regime management? 

4. What challenges has the Namoi catchment faced operating under this management 

regime? 

 

Topic 6: Reform suggestions 

1. In your opinion, is the current framework for responding to breaches of allocation limits 

strong enough to ensure compliance? 

2. Alternatively, in your opinion, does the current framework for responding to breaches 

of allocation limits lack strong practical enforcement measures? 

3. What could be done to improve this framework to reduce instances of non-compliance 

with water allocations? 

 

Topic 7: Water Use Efficiency  

1. What is your best definition of 'water use efficiency'? 

2. In your job, do you work within a perimeter of 'water use efficiency'? 

3. In practical terms and for management purposes, do you see a relevant distinction 

between 'water use efficiency' and 'irrigation efficiency'? 

4. Do you think it possible for law-makers to incorporate the concept of 'water use 

efficiency' into a framework established to compensate more 'efficient' users over less 

'efficient' users? 


