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ABSTRACT 
 

In the arid western United States securing water resources in times of drought include 
increased reliance on pumping from the groundwater aquifers when snow-pack does 
not fill the storage reservoirs. This added strain on groundwater resources impacts 
surface sources as well, but unless the existing legal system regulates surface and 
groundwater conjunctively, water managers have little control on aquifer exhaustion. 
Legal avenues for securing water must include looking at a water system as a whole 
and not administering surface water separate and apart from groundwater systems.  
 
Unfortunately, Nevada’s legal system in the past has not considered the 
interconnection between the groundwater and surface water systems. Thus, the state 
has allowed continued appropriations of groundwater that have effectively drawn 
water away from the Humboldt River System, the system that would traditionally fill 
the irrigation District’s reservoir. To add to this problem, there are several mines in the 
Humboldt River Basin. Nevada has allowed the mining industry to create large open-
pits in pursuit of silver, gold and other valuable minerals, which pits intercept the 
aquifer discharge to the Humboldt River system. During this process, the mine must 
run constant de-watering pumps to keep the pits free from water. The de-watering 
water is either dumped on the ground a few miles away or sometimes piped to new 
agriculture production to the detriment of the prior appropriators. This pit water is not 
taken into account in water basin budgets.  
 
The first step for Nevada is better water management, and managing the 
groundwater and surface water systems as one. If the total system is in balance 
through conjunctive management, and the system properly regulated, arguably the 
once drought-resilient system may come back to support agricultural production in 
northern Nevada. 
 
Keywords: Drought resilience, legal assistance, groundwater, surface water, water 
laws, United States. 
 

1. INTRODUCTION 
 
Nevada has the driest climate in the United States, meaning water management is 
critical to the future of agriculture in the state. In the most recent drought, famers in 
some districts were given only 20% of their annual water volume with the irrigation 
season ending in June.2 This meant an average farmer received one and a half 
irrigations for the whole year.3 Other districts received zero allocation in 2014 and 
2015. The legal and regulatory structure makes it difficult to quickly react to weather 
conditions and adjust water distribution, or recognize the unintentional recharge of the 
aquifer by irrigation infrastructure. 
 

                                                
1  E-mail : t.ure@water-law.com 

2  Steve Puterski. 2015. Valley Water in Short Supply. Nevada Appeal. March 3, 2015. (Available at: 
http://www.nevadaappeal.com/news/lahontanvalley/15280552-113/valley-water-in-short-supply#). 
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Drought resilience can only be achieved with a legal system tailored to the physical 
reality of the hydrologic cycle. Unlike other states, Nevada’s water management laws 
do not recognize the interaction between surface and groundwater. The legal 
distinction between surface and groundwater has prevented a comprehensive 
approach to water management and led to waste of the precious resource in an arid 
climate prone to reoccurring drought. For example, a legal distinction between 
surface and groundwater can lead to “hydro schizophrenia,” where water managers 
and regulations ignore interaction between the two sources of water.4When the 
groundwater users continue to pump full amounts of water while the surface water 
users have no water, something is wrong.  
 
While Nevada is only starting to adjust its water laws, other states and countries have 
reevaluated their legal structures to achieve a more efficient and sustainable water 
management system. By introducing conjunctive management, Nevada could achieve 
a more efficient system protecting and reforming water rights to ensure the historical 
rights of use are protected. In addition, aquifer recharge and recovery (“ASR”) 
technology and a hybrid approach to reviewing Australia’s experimentation with water 
shares and unbundling water rights might provide further insights into better water 
management. The days of relying only upon above-ground storage are over. 
 

2. NEVADA’S SURFACE AND GROUNDWATER LAW 
 
Nevada, like many states in the western United States, uses the prior appropriation 
doctrine to allocate water.5 The doctrine developed in reaction to the needs of the arid 
West and irrigating land adjacent to as well as a distance away from surface water 
sources. Prior appropriation doctrine prioritizes the first, or senior water user, over 
later junior users. Nevada affirmatively adopted this system in 1885, upon adoption by 
the Nevada Supreme Court.6 Today, Nevada is under a permitting system wherein 
new water users must apply for a permit or otherwise change a current permit from 
one existing use to another use.7 These administrative actions are publically posted 
providing for objections and possible hearings on the objections.8A new request, or a 
transfer of an existing water right of use, cannot conflict with other existing 
rights.9Prior appropriation applies to both surface and groundwater, and may or may 
not be managed together. 
 
Nevada has not officially adopted conjunctive management of surface and 
groundwater. While the law does imply that a new or transferred right cannot interfere 
with an existing right, many administrative rulings have not recognized the impact 
groundwater pumping can have on surface water users.10 For example, a water user 
wished to move a well closer to a river, increasing the probability of the well 
intercepting water from the river.11While the agency admitted there was a potential for 
an increase in flow between the river and the well, the agency ruled that the 
interaction was adequately mitigated by the sealing of the bore hole to a depth of 100 

                                                
4 Todd Jarvis, Mark Giordano, Shammy Puri, Kyoko Matsumoto, Aaron Wolf. 2005. International Borders, 

Ground Water Flow, and Hydroschizophrenia. Ground Water. 43(5):765. (Available at: 
http://www.transboundarywaters.orst.edu/publications/abst_docs/Jarvis_etal_2005.pdf).  

5  Nev. Rev. Stat. § 533.335 through § 533.340. There are exemptions from this requirement. See, e.g., 
Nev. Rev. Stat. § 534.013. 

6 Jones v. Adams, 19 Nev. 78, 84-88, 6 P. 442 (1885). 

7  Nev. Rev. Stat. § 533.335 through § 533.340. 

8  Nev. Rev. Stat. § 533.360, 533.365. 

9  Nev. Rev. Stat. § 533.370(2). 

10 Nevada State Engineer Ruling No. 5823 (2003). 

11 Nevada State Engineer Ruling No. 5823, 13-15 (2003). 
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ft. required by rule.12While the aquifer and the river are likely hydrologically linked, the 
agency did not address the negative impact to downstream surface water users, 
disregarding the probable conflicts with existing surface rights. 
 
The above example is taken one step further. This system in Nevada creates 
perverse outcomes in relation to the effects of mining upon the Humboldt River Basin. 
Open pit mining requires constant dewatering from groundwater seeping into the 
portion of the pit below the water table.13 Under Nevada law, groundwater pumping 
per hydrographic basin is not supposed to exceed natural recharge from 
rainfall.14However, mine dewatering is allowed to exceed this perineal yield rule of 
thumb as the dewatering is merely “temporary” in nature.15The rationale is that the 
pumping will only last as long as the mine is in operation. In the Humboldt River 
Basin, the water table has dropped 1,000 ft. in some places due mainly to mine 
dewatering.16 Studies estimate the aquifer will not recover for 60 to 100 years after 
dewatering ceases.17Due to the draw down and cone of depression created, the mine 
dewatering begins to pull water from the Humboldt River, thereby reducing river flow 
and completely drying up some tributaries.18 This translates to a significant reduction 
in water available to downstream surface irrigators for almost a century after mine 
dewatering stops. 
 
Examples like these show that conjunctive management can led to efficient water use 
while protecting the senior water rights holders. 
 

3. INNOVATIVE REFORMS TO BUILD DROUGHT RESILIANCE 
 
For Nevada, the introduction of conjunctive management is a simple first step 
allowing the current legal doctrine to protect surface water rights. For places that 
already recognize surface and groundwater interactions, other kinds of reforms can 
be introduced to make water use more efficient, sustainable, and resilient. Growing 
technologies, like artificial storage and recovery, can enable aquifers to become 
reservoirs where the terrain does not allow for the construction of dams. The 
introduction of legal tools, like water shares and unbundling water rights, can allow 
dynamic market-based access to water. Combining these reforms and tools could 
allow for a more robust water management system. 
 
3.1 Artificial Storage and Recovery 
 
ASR technology uses injection wells to refill aquifers.19ASR technology allows an 
aquifer to become an underground reservoir storing large amounts of water using 
relatively conventional technologies.20Aquifer Recovery (“AR”) projects are similar, 
but are designed only to restore water levels, not utilize the aquifer for storage like a 

                                                
12 Id. See also, Nev. Admin. Code § 534.390. 

13  Robert Glennon. 2002. Water Follies: Groundwater Pumping and the Fate of America’s Fresh Waters. 
175-76. 

14 Id. at 178. 

15 Id. at 179. 

16 Id. at 177. 

17 Id. at 179. 

18 Id. 

19  Cat Shrier. 2010. Aquifer Storage and Recovery: New Federal Guidance & EPA to Develop Guidance. 
The Water Report. 74: 1. 

20 Id. 
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reservoir. In 2010, thirteen of the seventeen western states in the United States had 
operating ASR facilities.21 
 
While ASR projects have great promise for creating a sustainable water strategy, 
agencies need to devote more resources into developing guidance on its use. 
Permitting can sometimes involve multiple agencies at the local, state, and federal 
level.22 
 
ASR provides a key element in drought resilience: underground storage. By storing 
water when it is plentiful and creating easy access to it during droughts, this 
technology builds water supply resilience without the need for dam projects that bring 
evaporation and environmental impacts. 
 
While ASR projects are ideal for confined aquifers, Nevada must explore this aquifer 
storage or recovery option in relation to the Humboldt River Basin. Even if water is not 
accounted for in an ASR project, the mine dewatering water could be reinjected in an 
AR project along the river corridors allowing to offset surface water capture. 
 
3.2 Australian Water Shares and Water Right Unbundling 
 
Water shares and unbundling are concepts attempting to create a dynamic system of 
water management rather than the heavily administrative one seen in the western 
United States. Water shares represent a redefinition of water rights, whereby water 
rights are separated into component parts based ona share of the water available for 
use rather than a maximum volumetric quantity.23Water unbundling is a similar 
concept, separating the different aspects of water rights, like the perpetual right of 
access to water, the actual delivery of the water, and the time of use.24 The shares 
and allocations are managed and counted separately.25 
 
The goal of the system is to create a more fluid water trading system, removing the 
high costs associated with the transfer process.26 As seen above, administrative 
hearings and studies may be required before water can be moved around, which only 
increases the costs of each transfer. Additionally, the transaction can lead to litigation, 
further delaying the transfer and increasing costs.27 
 
In this system, a share represents a long-term, perpetual interest in the water right.28 
This share is distinct from the seasonal allocation, which is a physical volume of water 
available in a particular season.29 Each season, a shareholder will be given 
allocations of water based on the number of shares in possession.30Both shares and 

                                                
21 Id. at 2. 

22 Id. 

23  Alice Piure. Markets, Water Shares and Drought: Lessons from Australia. 1. (Available at: 
http://www.anglianwater.co.uk/about-us/statutory-reports/markets-water-shares-and-drought-lessons-
from-australia.aspx). 

24  Michael Young. 2015. Unbundling Water Rights: A Blueprint for Development of Roust Water Allocation 

Systems in the Western United States. Nicholas Institute for Environmental Policy Solutions. 9. 
(Available at: https://nicholasinstitute.duke.edu/water/publications/unbundling-water-rights-blueprint-
development-robust-water-allocation-systems-western). 

25 Id. at 11. 

26 Id. at 10-11. 

27 Id. 

28 Id. at 11. 

29 Id. 

30 Id. 
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allocations can be traded.31 Trading of shares promotes the efficient management of 
risk and investment, and allocation trading permits water in a given year to go to the 
best economic use.32 
 
With regard to drought, the share system could allow water to be delivered to the 
higher economically beneficial use while prioritizing water deliveries. In some cases, it 
may not require large changes to a states’ water laws to implement this system for 
drought resilience.33Public water agencies likely already have authority to implement 
a hybrid of this system during drought, especially in regions of groundwater over-
appropriation.34 Water shares and unbundling provide a time sensitive tool to allow 
immediate change in times of water scarcity. 
 

4. A SOLUTION FOR NEVADA INSPIRED BY ARTIFICAL STORAGE 
AND RECOVERY AND THE AUSTRALIAN EXPERIENCE 

 
While Nevada may not wish to adopt the Australian system in its entirety, some 
significant lessons can be applied to state water law. A hybrid of the Nevada prior 
appropriation system and the share system could improve water management without 
revolutionizing water distribution in the state. The positive aspects of the Australian 
system include flexibility and transaction speed, security for water shareholders, and 
integrated surface and groundwater management. Nevada would likely have to 
maintain some aspects of the priority system, protection of environmental concerns, 
tribal rights, and integrate with Nevada’s multiple interstate compact obligations. 
 
The largest contribution of the Australian experience is the streamlining of transfers. 
However, transfers between different classes of uses, like a transfer from domestic 
use to agricultural use, may require a more formal process to protect important public 
interests. Water allocations could be fungible and transferred quickly between 
agricultural, environmental, and industrial uses, but require a full administrative 
process when transferring to another class, like domestic use. With a hearing and 
protest period when moving between classes, public interests can be addressed and 
carefully considered. 
 
A hybrid system could prioritize classes of uses, rather than mixing all water shares 
into the same system. For example, this system could create three classes of shares. 
The first class could be domestic uses would be the highest priority. These class of 
shares would be the last to be restricted in a drought. This ensures human needs are 
met before other economic uses of water. The second class could consist of 
livestock, agricultural, industrial, and environmental uses (beyond those required by 
law). Because these uses are highly dependent on a reliable source of water, but do 
not concern human life and sanitation, these would be a lower priority. The lowest 
uses could be non-productive aesthetic and recreational uses, like landscaping, 
outdoor swimming pools, and fountains. Because these uses are only indirectly 
economically beneficial and could be easily sacrificed in a drought, they would be in 
the lowest class of uses. There would be no priority dates within each class, allowing 
the free exchange of allocations within each class. 
 
The share system could also be used to recognize the water stored in the aquifer 
incidentally due to the surface water deliveries. Instead of attempting to increase 
water delivery efficiency and reduce conveyance losses, the system could recognize 

                                                
31 Id. 

32 Id. at 12. 

33 Id. at 34. 

34 Id. 
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the beneficial storage of water and allow for its use. Surface water shares could trade 
shares with groundwater users based on the estimated contribution of their 
infrastructure to the aquifer, turning a problem into a benefit. 
 

5. CONCLUSION 
 
The recent drought period harmed Nevada’s economy, communities, and irrigators. 
The state needs to address water management as a legal issue in the future. First, it 
can address the scientific reality of the interconnection between surface and 
groundwater. Additionally, advances in technology, like ASR, will require adjustments 
in water law to encourage their development and utilization for drought resilience. 
While the Australian share system has some encouraging benefits, it may not fit the 
western United States legal and social environment. Instead, a hybrid system should 
be developed that respects classes of use, fits with federal and interstate 
requirements, and allows water to transfer more easily and quickly when the next 
drought period arrives. These legal reforms would build resilience without the need for 
expensive construction of new storage infrastructure. Legal changes like these can be 
as important to drought resilience as any new engineered solution or conservation 
effort. 
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