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1. INTRODUCTION 
 
 The West is the nation’s “energy breadbasket.” It is home to both renewable and non-
renewable resources that provide the majority of the nation’s energy. All energy activities 
require water to some extent, including water needed to cool power plants and extract oil, gas, 
coal, and other fuels, among other uses.   
 

At the same time, much of West is arid and those water supplies that do exist are often 
limited, already appropriated for other uses, or located away from where it is needed for 
energy purposes. This raises questions about the interaction between energy and water as well 
as how access to water will impact energy development in the West, particularly in light of 
drought, growing populations, and other factors that have placed significant demands on the 
region’s limited water resources.  
 

The Western Governors’ Association (WGA) commissioned the Western States Water 
Council (WSWC) to prepare this report on the legal and institutional issues associated with 
securing water for energy generation and development in the West. The WGA has long 
supported the effective management of the West’s water resources, as well as an “all of the 
above” energy approach that includes the development a clean, diverse, reliable and affordable 
energy supply consisting of both traditional and renewable energy resources.1 

 This report, which was funded in part with grant assistance from the U.S. Department of 
Energy, is intended to help inform the WGA’s water and energy goals. To this end, the report 
will analyze the legal and administrative issues associated with new permits or transfers of 
water for energy development in Texas and the states of the Western Interconnection, namely 
Arizona, California, Colorado, Idaho, Montana, Nevada, New Mexico, Oregon, South Dakota, 
Utah, Washington, and Wyoming. It also includes two case studies, one in Arizona and the 
other in Texas, that provide state-level examples of how waters supplies are being provided or 
may be acquired for new energy  projects and on how energy development is affecting water 
supply and management in the West.    

This report may also help inform the WGA’s Drought Forum, which Chairman Brian 
Sandoval of Nevada initiated in 2014 to foster a regional dialogue in which states and industry 
can share case studies and best practices on drought policy, preparedness and management, 
including management efforts related to energy. To date, the Drought Forum has carried out a 
number of activities to better understand drought and its impacts, including a September 2014 
meeting in Norman, Oklahoma that brought together experts from around the West to discuss 
how to manage drought in the energy sector. This paper will support the WGA’s Drought Forum 
as it considers drought impacts to energy and other sectors of West’s economy.2   
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2. OVERVIEW OF WATER WITHDRAWALS AND CONSUMPTION IN THE WEST  
 
 About 70% of the freshwater that is withdrawn in the 17 contiguous western states is 
for irrigation, followed by public supply/municipal (12%), energy (11%), aquaculture (3%), 
industrial (2%),  domestic (0.83%), livestock (0.77%), and mining (0.40%). However, irrigation 
with reuse of return flows accounts for about 90% of water consumption in the West. 3   
 

 Across the West, proposed traditional and renewable power plants are projected to be 
a major driver of new water demand in the coming decades. In many parts of the West, oil 
companies are also acquiring senior irrigation water rights for a number of energy-related 
activities.  In particular, oil-shale development and hydraulic fracturing – or “fracking” – in 
which water and chemicals are injected underground to extract trapped hydrocarbons, have 
generated significant discussion about the practice’s potential impacts on water supplies and 
water quality.  Colorado’s 2012 water use for fracking was miniscule at less than a tenth of a 
percent, but was projected to rise by 35% over five years in a 2012 study by that state. 4 These 
and other growing energy demands will likely mean that the amount water withdrawn and 
consumed for energy purposes will increase, which raises questions about what such an 
increase means for other water uses and about how to supply water for these growing 
demands. 
 
 It is also important to note that there many different types of water that can be used, or 
are otherwise related to energy production and extraction.  These include: 
 

 Freshwater: Naturally occurring water located on the Earth’s surface in rivers, 
streams, lakes, ponds, and underground as groundwater in aquifers and in 
underground streams. Freshwater is generally characterized as having low 
concentrations of dissolved salts and other total dissolved solids. Freshwater can be 
used for potable and non-potable uses with minimal treatment.  
 

 Brackish Groundwater: Groundwater that has more salinity than freshwater but is 
often less saline than seawater. Despite its salinity, brackish groundwater is 
becoming an increasingly important source of new water supply in certain parts of 
the West. For instance, Texas has an estimated 2.7 billion acre-feet of brackish 
groundwater. If used for potable purposes, brackish groundwater needs to be 
treated (desalinated) or blended with other waters to reduce the concentrations of 
total dissolved solids and other compounds.  However, brackish groundwater can be 
directly used for a number of energy purposes, including providing cooling water for 
power generation, with pre-treatment, as well as for drilling and hydraulic 
fracturing. 5 

 

 Reclaimed Water and Effluent: Former wastewater that is treated to remove solids 
and certain impurities. Within an energy context, reclaimed water can be used for 
power plant cooling purposes and energy extraction, often providing a reliable, 
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drought-resistant water supply for municipalities in arid parts of the West where 
freshwater supplies are limited.  

 

 Produced Water: Produced water is a byproduct in oil and gas development. 
Because produced water has been in contact with hydrocarbon-bearing formations, 
it typically has some of the chemical characteristics of the formation and the 
hydrocarbon itself. It may also include chemicals added during the drilling, 
production, and treatment processes. Historically, produced water has been 
considered an industrial waste disposed of in large evaporation ponds. However, 
environmental concerns about this disposal method and increasing demands on 
available freshwater supplies have created incentives to find uses for produced 
waters, such as direct reuse of untreated water for non-potable purposes and 
treatment to a higher standard before discharging the treated water into a surface 
water source. Direct reinjection also represents a possible, or even common, 
disposal method. 

 
As discussed below, the laws and regulations that govern the use of these water 

resources for energy and other purposes vary from state to state and different provisions often 
apply to each source of water.  
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3. STATE LEGAL AND REGULATORY FRAMEWORKS 
 

Congress and the U.S. Supreme Court have consistently recognized the primacy of state 
water law in the allocation and administration of water rights, which means that states play the 
primary role in administering the laws and institutional programs that govern the allocation and 
appropriation of water for energy development.6 

 
Water also holds a unique place in western law, being both a commodity subject to 

private ownership and a form of community property that no one can fully own.7 In the West, 
state constitutions declare water to be a common resource that the states hold in trust for the 
public. At the same time, state laws provide mechanisms for the private use of water, including 
methods to secure a property interest through new water rights and transfers of existing water 
rights. While interests in water are considered to be private property, states retain ownership 
of the water itself and such rights are usually a usufructuary right, or a private right to the use 
of a public resource.  

 
 3.1 The Prior Appropriation Doctrine 
 
 Western water law relies on the doctrine of prior appropriation to allocate privately held 
water rights. While states may define and utilize this doctrine somewhat differently, three 
elements are common to all western states: (1) an intent to apply the water to a “beneficial 
use” (e.g., energy, agricultural, domestic, mining, industrial, commercial, and other uses); (2) an 
actual diversion of water from its source to the place of use; and (3) timely application of the 
water to a beneficial use.8   
 

Prior appropriation also subjects water rights to a number of conditions , including the 
principle of “first in time, first in right,” in which the date a water right is established (priority 
date) determines who receives water in times of shortage. Under this concept, users with 
senior priority dates will receive their full apportionment while junior users who may have 
sufficient water in a normal year may receive no water at all.   
 
 Another key condition is the concept of “use it or lose it,” which requires right holders 
to use water as prescribed or lose the right to its use through abandonment, forfeiture, or 
prescription. 9 After water has been lost, it returns to the public domain to be appropriated for 
another’s use. These requirements are intended to encourage maximum beneficial use of water 
by limiting speculation and avoiding the granting of rights that would otherwise be unused. 
 

Further, since water often returns to a river, stream, or aquifer, the next appropriator 
can “reuse” the water. State laws prohibit waste and require that water be returned in good 
condition. This allows scarce water resources to be used and reused multiple times and also 
means that changes in water rights can impact other users.    
 
 It is also important to note that most western states use similar processes under the 
prior appropriation doctrine to regulate both surface and groundwater, which means that those 
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seeking to appropriate surface or groundwater for energy purposes must first obtain a water 
right from the state.   
 

A few states, however, use other doctrines to allocate and administer groundwater 
resources. For instance, the rule of capture governs groundwater allocation in Texas, meaning 
that groundwater is private property over which the state has limited control compared to 
other states. 10 Moreover, not every state regulates groundwater on a statewide basis as 
evidenced by Arizona, where the state only issues groundwater rights and permits in certain 
designated areas known as active management areas (AMAs). Nevertheless, this does not mean 
that groundwater is unregulated in these states and some controls do exist, including 
groundwater control districts in Texas that provide some local limitations on the means of 
extracting groundwater to provide accountability and avoid conflicts between pumpers.    

 
3.2 State Appropriation Processes 

 
In most cases, those seeking to appropriate water must file an application with the 

proper state authority, typically a state engineer or a water court in Colorado, which will 
process the application pursuant to formal or informal procedures. These procedures involve 
the consideration of a number of factors in evaluating the application. The most common 
require that water be available for appropriation and that new uses “not injure” other existing 
water rights.   

 
Most states will also issue public notice of a proposed appropriation and provide the 

public with opportunities to voice objections to the proposed use. If an application satisfies the 
necessary criteria, a state will issue a permit specifying the amount of water an appropriator 
can use, where he or she can withdraw the water (the place or point of diversion), where the 
water is applied (the place of use), and the purpose of the use.   

 
When applications are approved, the applicant must provide the state with proof that 

the water has been put to beneficial use before the state will issue a certification of 
appropriation, thereby completing the appropriation process. Such applications are then often 
referred to as “certified,” “perfected,”  “vested,” “absolute,” or some other similar term.11 Once 
a use or right is perfected, it is considered to be a constitutionally protect private property right 
that can be bought, sold, leased, bequeathed, or otherwise transferred.     

 
Some states also recognize different types of rights to distinguish between rights that 

have been and have not been perfected. For example, Colorado recognizes “absolute” or 
“conditional” water rights. An absolute right refers to water that has been diverted and put to a 
beneficial use. A conditional right is a means of obtaining a right that will be developed in the 
future while maintaining its priority until the project is complete. Upon completion of the 
project, the owner of a conditional water right can then go to a Colorado water court and file 
for an absolute water right, obtaining the appropriation date for which the conditional right 
was awarded “by relation back.”12 
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In those cases where the state denies a water right application, most states allow the 
applicant to request that the applicable state agency reconsider the application. After 
exhausting administrative remedies, applicants may appeal the state agency’s decision to a 
state district court. 

 
3.3 Water Transfers 
 
In many parts of the West, most water is fully appropriated, unappropriated water is 

unavailable, or the water that is available is too junior in terms of its priority to provide a stable 
and certain supply of water for energy development and power plant operations. Therefore, 
those seeking water for energy and other purposes must often secure an existing water right 
with a senior priority date. In most cases, this entails purchasing senior water right through a 
process known as a “transfer” or “change application,” depending on the state in question. As 
noted previously, agriculture accounts for the vast majority of water withdrawals and 
consumption in the West, and agricultural water rights are often the most senior, which means 
that those seeking water for new uses – including energy – often seek to transfer agricultural 
water to satisfy their needs.  

 
While the sale or lease of a water right itself is a free market transaction not subject to 

state regulation, states do require those wanting to change the point or place of diversion, 
place of use, or purpose to which an existing water right is put to use to file an application and 
obtain approval from the appropriate state authority. These authorities will then review the 
application to ensure that it satisfies a number of conditions. Although these conditions vary 
considerably across the West, most transfer processes must make many of the same 
determinations used to review applications for a new appropriation, requiring that changes of 
water rights must not injure other vested water rights with the added condition only the 
amount of water consumptively used, not the amount withdrawn can be transferred.13  

 
States may also employ different mechanism or requirements to regulate permanent 

and temporary transfers. In Colorado, temporary and permanent water right changes are 
typically accomplished through the state’s water courts. However, under some circumstances, 
the State Engineer may approve a water rights transfer for one year or less.14 Although the 
majority of western states utilize the same state agency to review and approve both permanent 
and temporary transfers, this is not always the case.   
 
 Some state laws may also provide additional provisions or conditions for temporary 
transfers. In Montana, a temporary transfer must meet the criteria of a permanent change, but 
can be made for a period of 10 years. If the transfer is not renewed at the end of the term, the 
underlying water right will automatically revert back to the permanent purpose, place of use, 
point of diversion, or place of storage.15 In other states, the duration of a temporary transfer is 
often much shorter. Such is the case in New Mexico where water right owners can apply for 
temporary changes of no more than one year and no more than three acre-feet per year to a 
different location or to a different use, or both. New Mexico’s State Engineer will approve the 
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proposal if it will not “permanently impair any vested rights of others.” If the change might 
result in impairment, the State Engineer will provide notice and conduct a hearing.16  
 
 3.4  Other Factors Affecting the Appropriation and Transfer of Water Rights  
 
 In addition to the above factors and procedures, state appropriation and transfer review 
processes typically include consideration of a number of other factors. While most of these 
factors are not specific to energy, they may still affect the availability of water for energy 
activities in the West.   
 
  3.4.A  Public Interest Reviews 
  
 Most western states prohibit the appropriation of water and the transfer of an existing 
right if doing so will be detrimental to the public interest. What states consider to be in the 
public interest varies considerably, with some states lacking a definition of what qualifies as the 
“public interest,” while others follow detailed statutory, administrative, or judicial definitions of 
what qualifies as being in the “public interest.”17    
 

Nebraska, although not part of the Western Interconnection, provides a notable 
example of how western water laws define the public interest. Specifically, Nebraska law lists 
eight factors that must be considered when determining whether a transfer is in the public 
interest, including considerations related to the economic benefit of the proposed use, effects 
on interstate compacts or decrees, and the availability of alternative sources of water, among 
others.18 The legal frameworks of other states may not provide specific criteria on how to 
determine whether a transfer is in the public interest, leaving this determination to state courts 
and water agencies.19    
 
  3.4.B  Environmental Protections 
 
 The legal frameworks for most states provide protections for environmental values. For 
example, the California Water Code requires that temporary transfers must not “unreasonably 
affect fish, wildlife, or other instream beneficial uses.” 20 Oregon will also deny a transfer 
application if the Oregon Department of Fish and Wildlife  cannot issue a “consent to injury” for 
upstream point of division transfers that occur within reach of an instream water right.21 With 
respect to instream flows, Texas has the ability to mitigate impacts to environmental values by 
placing flow restrictions on interbasin surface water transfers22 and on amendments to changes 
in use, place of use, or diversion location if the amendment would cause a greater adverse 
impact on the environment than the current permit when fully exercised.23  
 
  3.4.C  Area-of-Origin Protections  
 
 Western states vary considerably with respect to protections for areas-of-origin, or 
those areas where the water in a transfer originates. States that do consider such impacts 
utilize a range of approaches for various types of transfers. For instance, in Texas, surface water 
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interbasin transfers require an evaluation of the projected economic impact of the transfer in 
the basin of origin and the receiving basin. Transfer authorizations in Texas can also include 
mitigation or compensation requirements for basins of origin.24   
 

Other examples of area-of-origin protections include:  
 

 Long-standing statutes in California to protect designated water source areas from 
the effect of out-of-basin exports;25  

 

 Provisions in Nevada law that allows the county of origin to impose an annual fee of 
$10 per acre-foot on certain transfers; and26 

 

 Considerations in Wyoming regarding the economic loss posed by a transfer to the 
community and the state, the extent to which the new use will offset this loss, and 
whether other water sources are available for the new use.27 

  
  A number of western states do not have specific area-of-origin statutes or regulations.  
Instead, many of these states often rely on public objections, the influence of local water 
districts, and requirements limiting transfers to historic consumptive use to protect areas-of-
origin.  For instance, New Mexico allows acequia28 or qualifying ditch companies to adopt 
bylaws requiring their approval as a condition to surface water transfers.29 Likewise, Arizona 
requires the written approval of a water users’ association, agricultural improvement district, or 
irrigation district for the transfer of surface water rights from lands within their boundaries.30  
Arizona also maintains that no right to the use of water on or from any watershed or drainage 
area that supplies or contributes water for the irrigation of lands within the boundaries of such 
organizations can be transferred without the consent of their governing bodies.31 Thus, under 
these frameworks, it is unlikely that water transfers will receive the consent of potentially 
impacted parties without minimizing or mitigating impacts.   
 

3.4.D   Use Preferences  
 

Most western states delineate priorities for certain uses. Generally, these preferences 
are applied as a factor in weighing competing applications for appropriative rights when there is 
insufficient water to support all applied-for uses.  

 
However, some states also utilize these preferences to determine priority among actual 

uses, allowing a higher use to condemn an existing use even if the existing use has an earlier 
priority date.32 For instance, Article XV Section 3 of the Idaho Constitution states “…priority of 
appropriation shall give the better right as between those using water; but when the waters of 
any natural stream are not sufficient for the service of all those desiring the use of the same, 
those using the water for domestic purposes shall have the preference over those claiming for 
any other purpose.”   
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While use preferences vary from state to state, there are two general observations that 
appear to apply in most states. First, domestic and municipal uses are generally preferred over 
other uses, while agricultural and manufacturing uses also tend to have fairly high preferences 
compared to other uses. Second, uses like power generation, navigation, and recreation tend to 
have relatively lower preferences.33  

 
However, there are a number of differences in how states utilize their preferences.  For 

instance, Nevada’s use preference only applies to groundwater and does not apply to surface 
water.34  Other states have provisions specifying that certain transfers can only be made for 
equal or higher uses,35 such as South Dakota, which does not have a use preference list but 
specifies that an irrigation water right may only be transferred to domestic use or use within a 
water distribution system.36 Moreover, some states have preferences that apply only to the 
application process, while others have preferences that apply to both the application process 
and the use of existing rights. States like Utah and Oregon have use preferences that only apply 
in times of drought or shortage.37   

 
Some states specify energy as a use preference. New Mexico law states that water for 

“power generation” has a third tier preference behind domestic and municipal water supplies, 
irrigation, and manufacturing, among other uses.38 In Texas, “hydroelectric power” is fourth in a 
list of preferred uses, behind domestic and municipal uses, agriculture, and mining, but ahead 
of navigation, recreation, and other beneficial uses.39 

 
However, energy extraction or development is often not listed as a use preference. This 

raises questions about how and whether such activities fit within delineated use categories.  
For instance, does water used to grow corn-based ethanol qualify as an agricultural use or does 
it qualify as an industrial or other use?   

 
 3.4.E Effluent 
 
Effluent – or wastewater from municipal wastewater treatment plants – represents a 

relatively reliable source of cooling water for power plants. If a power plant is located near a 
municipal population center, relying on municipal effluent may be one way of avoiding many of 
the social and environmental impacts associated with the use of freshwater supplies for cooling 
purposes. However, when plants are far from human populations, such as many industrial scale 
solar power plants, connecting to wastewater treatment plants can be cost prohibitive. 

While the legal and regulatory structures that govern the use of effluent for energy 
purposes vary by state, most states have provisions that allow for the use of effluent for energy 
purposes, particularly for power plant cooling purposes. For example, the California Water 
Code recognizes cooling for thermal electric power plants as a beneficial water use for 
wastewater.40 Similarly, in Nevada, the appropriation of effluent water for a beneficial use may 
be authorized41 if it does not jeopardize public health, safety, or welfare, and if it does not 
interfere with federal obligations to deliver water of the Colorado River.42   
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In Arizona, effluent is a specific type of water, recognized under state law. Further, the 
use of effluent belongs to the entity generating the wastewater until it is discharged to a public 
waterbody, such as a perennial or ephemeral stream.43 

3.4.F Miscellaneous Permitting Requirements 
 
In addition to the above, some states also have other requirements regarding the 

appropriation of water or the transfer of a water right that may apply to energy-related 
activities.    

 
For instance, in Utah, the State Engineer must consider whether there is “reason to 

believe” that a water right or change application is physically and economically feasible, and 
whether the applicant has the financial ability to complete the proposed works.44  In 2012, the 
State Engineer considered these factors in approving an application to transfer water rights for 
a proposed nuclear power plant from two agricultural irrigation districts.45  

 
A Utah district court later upheld the decision in a case that addressed the State 

Engineer’s consideration of these factors, finding: (1) that the project is physically feasible 
because its proposed site “meets all of the criteria necessary for the construction of the 
proposed works;” (2) notwithstanding high construction costs, that there is reason to believe 
the plant will be economically feasible once operational based on energy demands in the area, 
the availability of other energy technologies, and future cost projections, among other 
considerations; and (3) that the project developer is not required to have “the entire project 
financed to completion” and had shown that it has the financial ability to complete the 
proposed power plant by  demonstrating an ability “to secure funding and capital as needed, on 
a step-by-step basis to capitalize the project and has a plan to continue capitalizing the 
project.”46 

 
3.5 Interstate Authority 
 

 There are 26 interstate agreements, or compacts, that allocate water resources 
between multiple states and involve at least one western state. Water allocation compacts 
typically divide interstate waters pursuant to a variety of mechanisms, including long-term 
delivery obligations, storage maximums, a specified percentage or volume of water, or 
minimum flows. Each of these mechanisms has the potential to affect the amount of water 
available for energy purposes in the West.47  
 
 For example, upstream states with delivery or minimum flow requirements typically 
must allow a specified amount of water to flow downstream to satisfy their compact 
obligations. Thus, it is possible for some rivers to have a significant amount of flow but have 
little, if any, water available for energy or other uses because the flows are needed to satisfy a 
state’s delivery obligations, or senior downstream water rights.48   
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Each compact’s structure is unique to the states involved. Circumstances vary with 
respect to how each compact affects water allocation, although there are a few common 
principles across the existing western agreements. First, states enter into compacts pursuant to 
the Compact Clause of the U.S. Constitution, which requires Congressional approval. Once 
Congress has approved a compact, the agreement becomes federal law and binds the signatory 
states to its terms and conditions. 49  

 
Second, fifteen of the compacts involving western states have created some form of 

commission to help regulate the waters at issue. The structure and degree of control these 
commissions have over water availability varies, but they typically include an equal number of 
representatives from each signatory state and a federal representative, who typically does not 
have a vote.50   

 
Third, the federal government can play a significant role in some compacts. In particular, 

the Boulder Canyon Project Act of 1928 ratified the Colorado River Compact of 1922, but also 
allocated water in the Lower Colorado River Basin between Arizona, California, and Nevada. 
The Secretary of the Interior serves as the water master in the Lower basin, which creates a 
different set of requirements than the process typically used to secure water rights for 
beneficial uses. For instance, in Arizona, the Arizona Department of Water Resources (ADWR) 
will make a recommendation to the Secretary regarding the allocation of water from the 
Colorado River, including transfers of mainstream Colorado River water delivery contracts.  The 
Secretary will then make the final decision regarding whether to approve the use after 
considering ADWR’s recommendation.51  

 
Lastly, because ratified compacts are federal law, most related disputes between the 

signatory states must be resolved through the federal court system. The U.S. Supreme Court 
has original jurisdiction to hear such disputes and usually assigns a “special master” to take 
evidence and prepare a recommendation for the Court. These legal disputes can affect a 
compact’s interpretation and, in turn, the amount of water a state receives under the compact, 
including water for energy purposes.   

 
3.6 State Energy Commissions 
 
State public utility commissions can affect the water availability for certain power 

projects.  While these entities do not have the authority to approve applications to appropriate 
water or transfer existing water rights, they may have authority to implement statewide 
policies involving the types of water available for power plant cooling purposes or require 
certain water-related conditions in approving a specific power plant. 

 
For example, the California Energy Commission (CEC) is California’s primary energy 

policy and planning agency, and is the lead agency responsible for overseeing the siting of new 
power plants that are 50 megawatts or larger.52 In determining whether to approve proposed 
power plants, the CEC staff will analyze a number of factors, including the effects of the energy 
project’s proposed use of water on the environment and other water users, a plant’s access to 
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water supplies throughout the life of the project, and the impacts on the proposed water 
source.53 Among other things, staff will also review: (1) the feasibility of alternative water 
sources and cooling technologies; (2) the impacts on water quality and wastewater disposal; 
and (3) the granting of required water supply agreements.54 After completing these reviews, 
staff may recommend water use mitigation measures if necessary.55  

Similarly, in Arizona, the state’s public utility commission, the Arizona Corporation 
Commission (ACC), will take a number of considerations into account when determining 
whether to approve a proposed power plant. Among other things, it strives to balance the 
state’s need for energy with the environmental impacts of the project, including impacts to 
water supply, water quality, wetlands, and ecological values. It places the burden on the 
applicant to prove that the proposed water supply is sustainable and also to establish how the 
project will mitigate the water quality impacts, if any. 56 As discussed in greater detail in the 
case study section below, the ACC has on at least one occasion required a proposed power 
plant to rely on effluent for its cooling water purposes and denied the use of groundwater.  

 
3.7 State Policies Affecting Water Use for Energy 
 
In some cases, states may enact policies regarding the use of water for energy purposes, 

particularly for power plant cooling needs and technologies. These policies can apply to a 
specific region or statewide and often pertain to the type of water that can be used.  

 
This is particularly true in California where the regulatory climate has shifted away from 

using freshwater sources for power plant cooling purposes to dry cooling and wastewater. In 
1975, California’s State Water Resources Control Board (SWRCB) adopted Resolution No. 75-58 
regarding the use and disposal of inland waters used for power plant cooling. The resolution 
encourages the use of wastewater for power plant cooling purposes and sets forth the 
following order of preferences: (1) wastewater being discharged to the ocean; (2) ocean water; 
(3) brackish water or irrigation return flows; (4) inland waste water of low total dissolved solids; 
and (5) other inland waters. The CEC later reiterated certain principles from Resolution No. 75-
58 as part of its 2003 Integrated Energy Policy Report, which states that it will approve the use 
of fresh water for cooling purposes only where alternative water supply sources, alternative 
cooling technologies, and “zero-liquid discharge” technologies are “environmentally 
undesirable” or “economically unsound.”57  

Additionally, in 2008, California and the Department of Interior formed a Renewable 
Energy Action Team (REAT) to facilitate permitting issues with specific renewable energy 
projects, such as concentrated solar.58 REAT ultimately issued a best management practices and 
guidance manual in 2010 that said that renewable energy power plants “will use air-cooling 
technologies for thermal power plant cooling.”59 The document further stated that if this and 
the other recommendations were not addressed, “it is very likely that environmental review 
and decision-making will take additional time.”60  
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In some cases, a state may not necessarily adopt a statewide policy, but may indicate a 
preference for certain technologies through regulatory decisions and other actions.  This 
appears to be the case in Nevada, where the State Engineer has expressed an increasing 
preference for solar powered plants to use dry-cooling technologies that use significantly less 
water for power plant cooling purposes than wet-cooled power plants, denying applications for 
wet-cooled power plants or expressing reservations over the use of groundwater for cooling 
purposes.61 In one notable decision, the State Engineer stated: 

   
Technology is available which can produce significant amounts of electricity 
using air-cooled systems. This technology uses significantly less quantities of 
waters. The State Engineer…does not believe it is prudent to use substantial 
quantities of newly appropriated ground water for water-cooled power plants in 
one of the driest places in the nation, particularly with the uncertainty as to what 
quantity of water is available from the resources, if any.62 
 
The State Engineer’s office has further indicated that it will likely rely on the precedents 

established in these rulings when determining whether to grant new water rights for solar 
energy plants in southern Nevada.63 
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4. FEDERAL LAWS RELEVANT TO WATER ALLOCATION FOR ENERGY     
           PURPOSES 
 
 In addition to state laws and regulations, there a number of federal laws that can affect 
the availability of water for energy purposes. While these laws typically defer to state water 
rights and water allocations, they nevertheless impose a number of requirements that may 
affect the availability or feasibility of using certain water supplies for energy purposes. The 
following section describes these laws. 
 

4.1 Clean Water Act 
 
 The Federal Water Pollution Control Act, commonly referred to as the Clean Water Act 

(CWA), creates the primary legal framework for the regulation of the nation’s surface water 
quality. The CWA establishes a system of cooperative federalism, in which the states work as 
co-regulators with federal agencies, namely the Environmental Protection Agency (EPA) and the 
U.S. Army Corps of Engineers (“the Corps”), to administer the CWA.64  

 
4.1.A CWA Jurisdiction  

 
The CWA applies to “navigable” surface waters, which it defines as the “waters of the 

United States [WOUS], including the territorial seas.”65 Federal regulations further define this 
term and have historically asserted an almost unlimited interpretation of CWA’s authority to 
regulate surface waters. However, the U.S. Supreme Court’s decisions in SWANCC v. U.S. Army 
Corps of Engineers and Rapanos v. U.S. have narrowed the CWA’s reach, finding that the extent 
of its jurisdiction is not without limit. At the same time, the Court’s plurality decision in Rapanos 
set forth two differing jurisdictional tests without a clear majority for either test, creating 
confusion regarding the full extent of the CWA, particularly with respect to its authority to 
regulate activities affecting isolated wetlands, ephemeral and intermittent streams, and certain 
headwaters and their associated wetlands.66 

 
States, federal agencies, and stakeholders have diverging perspectives regarding the 

true extent of the CWA and the Court’s Rapanos decision. Some believe the Court correctly 
curtailed the extent of the CWA’s jurisdiction while others believe the Court incorrectly 
narrowed the reach of the act. A number of bills to “restore” the CWA’s jurisdiction to its 
previous “status quo” have been introduced, as has opposing legislation to prevent an 
“expansion” of jurisdiction beyond the limits set by the Supreme Court. So far, neither of these 
strategies has been successful.67  

 
Notably, the EPA and the Corps are pursuing rulemaking as of the date of this report to 

clarify the extent of CWA jurisdiction under the Court’s SWANCC and Raponos decisions. A final 
rule is expected in 2015, although it will likely be challenged in court following its promulgation. 
Legislation to prevent or alter the rulemaking is also expected.  
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Notwithstanding the uncertainty regarding the extent of CWA jurisdiction over surface 
water, the CWA does not apply to groundwater, the regulation and protection of which is left to 
the states.  
 

4.1.B Section 402 – National Pollutant Discharge Elimination System 
 
The CWA prohibits the discharge of a pollutant from a point source, or a discrete 

conveyance of pollution such as a pipe, into waters subject to CWA jurisdiction without a 
National Pollutant Discharge Elimination System (NPDES) permit under Section 402. 68  To date, 
a total of 46 states and 39 federally-recognized tribes have delegated authority to administer 
their own NPDES permits. Nearly every western state has NPDES permitting authority, with the 
exception of Idaho and New Mexico, where EPA is the permitting authority.69   

 
The CWA requires NPDES permits for a range of industrial activities, including 

thermoelectric generation plants that discharge wastewater to surface waters. In most cases, 
energy-related dischargers must secure individual NDPES permits, which are subject to notice 
and comment requirements. However, EPA has elected in some situations not to require 
individual permits for certain types of widespread activities that have similar characteristics.  In 
these instances, EPA will issue a “general permit” that sets forth terms and conditions that 
satisfy individual permitting requirements without an application and review process, so long as 
the underlying terms and conditions are satisfied.70  

 
Technology-based effluent limitations for discharges from point sources provide the 

basis for state or EPA-issued NPDES permits.71 With respect to energy activities, EPA has 
established specific effluent limitations for oil and gas exploration and extraction, coal mining, 
petroleum refining, and steam electric power generation for fossil fuel and nuclear 
thermoelectric plants, among other activities. These limits do not require the use of specific 
technologies, but set forth the pollutant limits that can be achieved by best available control 
technology, and require the permit to reflect these limits. In certain cases, these requirements 
can impact water quantity, including effluent limits that require water recycling and closed-loop 
technologies.72 

 
Notably, the CWA specifies that NPDES permits are not required for discharges from 

stormwater runoff from “mining operations or oil and gas exploration, production, processing 
or treatment operations or transmission facilities” where the discharge is comprised entirely of 
flows that are not “contaminated” with or in contact with raw materials, overburden, products, 
byproducts, or waste products. 73 The 2005 Energy Policy Act further specified that this 
provision applies “whether or not” the oil and gas field activities could be considered 
“construction activities.”74 

 
4.1.C Section 404 – Permit Program 

 
Section 404 of the CWA creates a permitting program that is separate and apart from 

the NPDES program to regulate the discharge of “dredge and fill” materials to jurisdictional 
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waters. Administered by the U.S. Army Corps of Engineers under EPA guidance, the 404 
program applies to dredge and fill activities, including activities associated with the 
construction of thermoelectric generating facilities if such facilities involve dredge and fill 
activities that impact jurisdictional waters. In general, Section 404 regulations require the 
avoidance of unnecessary fills, minimization of the remaining impacts, and compensatory 
mitigation for unavoidable impacts. Section 404 determinations apply to rivers, streams, lakes, 
and adjacent wetlands, as well as other bodies of water found to be jurisdictional. 75  

 
 Although the CWA authorizes states to assume 404 permitting authority, only Michigan 
and New Jersey have done so. Therefore, the Corps is the sole 404 permitting authority in the 
West.   
 

Similar to EPA’s issuance of Section 402 general permits, the Corps has adopted 
“nationwide permits” that set forth standard conditions for frequently occurring activities that 
it has determined are “similar in nature, will cause only minimal adverse environmental effects 
when performed separately and will have only minimal cumulative adverse effects on the 
environment.”76 

 
4.1.D Designated Uses and Water Quality Standards 

 
Water quality standards are important for energy activities under the CWA, and are 

established by states with federal guidance to protect water quality within their borders. These 
standards identify designated uses or uses to be made of certain waters, such as drinking water, 
recreation, or fisheries. They also create an “anti-degradation” policy to protect waters that 
currently meet or exceed levels needed to cover designated uses. With respect to energy, 
particularly wastewater discharged from power plants, water quality standards include thermal 
criteria that must be sufficient to ensure the “protection and propagation of a balanced, 
indigenous population of shellfish, fish, and wildlife.” Such standards also consider heat and 
head loadings and consider normal water temperatures, flow rates, seasonal variations, existing 
sources of heat input, dissipative capacity of the identified waters, and a margin of safety.77   

 
4.1.E Section 303(d) – Impaired Waters 

 
Section 303(d) of the CWA requires states, territories, and authorized tribes to prepare 

lists of waters that do not meet water quality standards, and to periodically submit lists of 
“impaired waters” to EPA. These lists, commonly known as “303(d) lists,” also characterize 
waters as being “fully supported” or “threatened” for beneficial uses.78  

 
Impaired waters are too polluted or otherwise degraded to meet the water quality 

standards that states, territories, or authorized tribes have established. Under the CWA, these 
jurisdictions must establish priority rankings for waters on 303(d) lists and develop Total Daily 
Maximum Loads (TMDLs) for these waters. A TMDL is a calculation of the maximum amount of 
a pollutant that a waterbody can receive and still safely meet water quality standards.79  If EPA 
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disapproves the TMDL or the state fails to submit one, the CWA authorizes EPA to develop the 
TMDL.80 

 
As applied to energy, waters that are categorized as “impaired” on a 303(d) list could be 

off limits for certain types of discharges from energy activities, including wastewater discharges 
from power plants. Moreover, if a state develops a new or revised TMDL for a water body 
where a power plant is located, the plant may face more restrictive limits when it seeks to 
renew its NPDES permit. In some cases, a plan may need to modify its wastewater treatment 
practices and technologies or employ new ones to achieve compliance.81   

 
  4.1.F Section 401 – Water Quality Certification 
 
 Section 401 of the CWA requires applicants for a federal license to secure state 
certification that potential discharges from their activities will not violate state water quality 
standards. Until states have certified the action, no federal license or permit may be issued, 
though there are some provisions for waivers.82   
 

States may rely on this tool in their efforts to work with federal agencies and private 
partners to address a number of environmental needs, including Endangered Species Act (ESA) 
requirements, or develop TMDLs for pollutant discharges into state waters in order to bring 
them into compliance with federal water quality standards. States have used certification 
conditions to require minimum bypass flows restricting water diversions or storage. States 
coordinate their 401 review actions with the Corps of Engineers’ 404 permit program 
activities.83 

 
The states’ mandatory 401 conditioning authority plays a particularly important role in 

the licensing of hydropower projects. Specifically, the Federal Energy Regulatory Commission 
(FERC) requires applicants for non-federal hydropower facilities licenses to first acquire Section 
401 certification from the state. Any related terms and conditions are then included without 
change in the FERC license.84  

 
It is also worth noting that the states’ mandatory conditioning authority has been a 

point of contention with FERC and the hydropower industry, and the U.S. Supreme Court has 
twice addressed FERC hydropower licensing and state authorities.85 In 1990, the Court issued its 
decision in California v. FERC (also known as the “Rock Creek Case”), unanimously affirming 
FERC’s exclusive jurisdiction to determine minimum bypass flows for federally licensed 
hydropower projects to protect fish and wildlife, and invalidating California’s claim of authority 
to impose additional requirements under Section 27 of the Federal Power Act (FPA) of 1920.86  
That section states:  

 
Nothing contained in this chapter shall be construed as affecting or intending to 
affect or in any way to interfere with the laws of the respective states relating to 
the control, appropriation, use or distribution of water used in irrigation or for 
municipal or other uses, or any vested right acquired therein.   
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Notably, 49 states provided amicus support for California’s interpretation of 

Section 27 as protecting states’ rights. However, the Court ruled against this 
interpretation and distinguished its reasoning from prior holdings regarding deference 
to state water law in other federal acts, including Section 8 of the Reclamation Act of 
1902, by finding that the FPA envisions a broader and more active oversight role for 
FERC in hydropower development.87  

 
However, in 1994, the Court issued its decision in PUD No. 1 of Jefferson County 

v. Washington Department of Ecology, affirming a Washington Supreme Court holding 
that the anti-degradation provisions of the state’s water quality standards allowed the 
imposition of minimum stream flows, and that Section 401 authorized the stream flow 
condition and delegated to states power to consider all state action related to water 
quality in imposing conditions on 401 certificates. The U.S. Supreme Court agreed, 
finding: “Washington’s minimum stream flow requirement is a permissible condition of 
a Section 401 certification.”88 

 
As it now stands, states must certify that federal actions, including FERC 

licensing, are consistent with their state water quality standards.  States may also 
impose mandatory license conditions, which FERC must include its licenses.89  

 
4.2 Safe Drinking Water Act 
 
The Safe Drinking Water Act (SDWA) aims to protect public drinking water 

supplies against contaminants that pose a risk to human health. Under the SDWA, 
contaminants include “any physical, chemical, biological, or radiological substance or 
matter in water.”90 The law also established regulatory authority over a number of 
activities, including some that pertain to the extraction of oil and gas, and uranium, as 
well as the extraction of oil shale and tar sands. 

 
4.2.A Public Drinking Water Systems  
 

 The SDWA authorizes EPA to regulate contaminants in public water systems, 
which it does by determining those contaminants that raise public health concerns. EPA 
will set safe levels for these contaminants and establish the maximum contaminant 
levels that are allowed in public drinking water supplies.91  
 
 EPA is required to develop “national primary drinking water regulations” for 
contaminants: (1) that may have an adverse effect on human health; (2) are likely to 
occur in public water supplies; and (3) the regulation of which may reduce risks to public 
health.92   
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 4.2.B Groundwater Wellhead Protection Areas 
 

 Under the SDWA, states must submit to EPA a program that protects public 
waters system wellhead areas from contamination that might adversely affect public 
health.  These areas are defined as “the surface and subsurface areas surrounding a 
water well or well field supplying a public water system through which contaminations 
are reasonably likely to move toward and reach such water well or wellfield.”93 State 
wellhead protection area programs are subject to certain minimum standards, including 
identifying contaminant sources, establishing appropriate measures to protect the 
water supply, and determining the protection area for each wellhead. Every western 
state has a wellhead protection program.94 
 
 In 1996, Congress amended the SDWA to create a new “source water assessment 
program” that requires states to identify land areas that provide water to each public drinking 
water source. States must also inventory the existing and potential sources of contamination in 
those areas and determine how susceptible each public water source is to contamination. The 
SDWA’s “sole source aquifer protection program” further authorizes EPA to designate aquifers 
that are the sole or primary source of drinking water for areas and which would create a 
significant health hazard if contaminated.95 After publication of notice in the Federal Register, 
federal financial assistance through a grant, contract, loan guarantee, or other means cannot be 
provided for any project that may contaminate the aquifers through a recharge zone so as to 
create a significant hazard to public health. However, funding may be provided under other 
provisions of federal law to plan or design the project so that it will not contaminate the 
aquifer.96  

  4.2.C Underground Injection Control Program 

 The purpose of the SDWA’s Underground Injection Control (UIC) program is to protect 
groundwater from contamination from injection wells. In particular, the UIC program 
establishes minimum standards for construction, operation, permitting, and closure of injection 
wells that place fluids underground for storage or disposal. Thirty-four states have primacy over 
the UIC program, while another seven share responsibility for the program with EPA, which 
directly administers the program in the remaining states.97  In the West, EPA has shared UIC 
program responsibility with Alaska, California, Colorado, Montana, and South Dakota and 
directly administers the program in Arizona.98 

 States cannot issue permits unless the applicant shows that underground injection from 
an injection well will not endanger underground sources of drinking water. The UIC’s permitting 
provisions also establish five categories of injection wells, with different regulations that apply 
for each class based on its potential to contaminate drinking water sources.99 

 The UIC program applies to a number of injection wells used for oil and gas activities.  
Specifically, in Class II wells, injected fluids may include “waste fluids produced from downhole 
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in connection with primary production of oil and gas, some fluids generated in the field in 
connection with oil and gas production…or fluids used for enhanced recovery of oil and gas.”100  
While fluids that are produced downhole can be injected in Class II wells, unused oil field 
chemicals cannot.101  

However, there are a few important energy-related exceptions to UIC programs. First, 
the 2005 Energy Policy Act specified that the term “underground injection” in SDWA does not 
include the “injection of fluids or propping agents, other than diesel fuels, pursuant to hydraulic 
fracturing operations related to oil, gas, or geothermal production activities.”102 Known as the 
“Haliburton Exemption,” this provision has received criticism from hydraulic fracturing 
opponents for effectively exempting the practice from regulation under the SDWA. 
Consequently, legislation has been introduced in recent sessions of Congress to do away with 
this exemption, but has been unsuccessful so far.103 

 Second, EPA is prohibited by law from prescribing state UIC minimum program 
requirements: 

…that interfere with or impede the underground injection of brine or other fluids 
which are brought to the surface in connection with oil or natural gas production 
or natural gas storage operations, or any underground injection for the 
secondary or tertiary recovery of oil or natural gas unless such requirements are 
essential [to prevent endangerment of a UDSW].104 

In sum, like the CWA, the SDWA can affect energy activities, particularly with 
respect to the disposal of wastewater produced during energy extraction activities.  In 
some cases, the additional effort needed to comply with SDWA requirements may 
increase costs. However, due to the number of exemptions related to oil and gas 
activities, the nature and extent of these impacts will depend on the nature of the 
energy extraction activity in question.  
 

4.3 Endangered Species Act 

The ESA protects and requires the recovery of plant and animal species that the U.S. 
Fish and Wildlife Service (FWS) has determined, or “listed,” as “threatened” or “endangered.” 
Such listings often require actions that can limit the amount of water available for energy 
development.  
 
 Section 9 of the ESA specifies that it is illegal for any person or entity to “take” a listed or 
endangered species.105 Section 7 of the ESA further prohibits federal agencies from funding, 
authorizing, or carrying out any action that could jeopardize a listed species’ existence or result 
in the “destruction or adverse modification” of its “critical habitat.” This requirement directs 
the relevant agency to “consult” with the FWS (or the National Oceanic and Atmospheric 
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Administration for marine species) to ensure that the action in question will not jeopardize a 
listed species or habitat.106  
 
 Many listed species have water needs that include the quantity and temperature of the 
water needed to ensure their survival and the survival of their habitat. When water use – or the 
issuance of a permit for water use – would conflict with a listed species’ needs, result in a take, 
or adversely modify its habitat, the ESA can limit water use, even at the expense of a valid 
state-issued water right. The ESA also may prescribe the exercise of such rights. 107  
 

In some cases, this requirement may impact water availability for energy and other 
uses. For example, if a listed species requires a certain amount of stream flow, the ESA can 
require certain minimum flows to protect the species, and limit the amount of water that can 
be withdrawn from the stream. Further, water infrastructure projects needed to deliver water 
can also be affected if their operations could harm a listed species. This is particularly evident in 
the ongoing disputes in California’s Bay-Delta, where federal court orders have restricted the 
amount of water that can be pumped out of the Delta and delivered to other parts of California 
because the pumping may impinge the needs of the ESA-listed Delta smelt and other species.108   

 
4.4  Federal Land Policy and Management Act 
 
The Federal Land Policy and Management Act (FLPMA) is the principal law that governs 

the management of federal lands, particularly by the Bureau of Land Management (BLM) but 
also the U.S. Forest Service (USFS).  Because the federal government owns large swaths of land 
in the West, many energy-related activities take place on federal land and therefore must 
comply with FLMPA requirements.  

Under the FLPMA, federal land managers must prepare and maintain land-use plans 
pertaining to the protection, management, development, and enhancement of federal lands. 
These plans apply the principles of sustainable yield and multiple uses and consider both 
present and potential uses of federal lands.109 As such, land use plans can allow for a range of 
uses, including energy extraction and the construction of power plants. Industrial-scale solar 
power plants are often sited on federal lands in the desert Southwest due to their requirements 
for large amounts of land and ample sunshine. However, these plans must allow for the use of 
public resources in a way that best meets the current needs of the American people and the 
long-term needs of future generations. When developing land use plans, agencies like BLM 
must consider the value of resources located on federal lands without necessarily promoting 
those uses with the greatest economic return. Importantly, the FLPMA also requires federal 
land managers to ensure the protection of the environmental resources it manages and to 
provide “habitat for fish and wildlife.”110 

In recent years, much of the installation of industrial solar plants has taken place on 
lands the BLM managers. In these instances, BLM authorizes rights-of-way for such projects 
under Title V of the FLPMA. In order to authorize a right-of-way, BLM must determine on a 
case-by-case basis whether the project is consistent with its land use planning priorities, and 
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entities receiving a right-of-way must comply with the terms of the authorization and pay fair 
market value for the use of federal lands.111 BLM also assesses a project’s potential impacts on 
environmental values, including water, in accordance with applicable federal environmental 
laws such as the CWA and the SDWA.112 The FLPMA requires BLM to honor state laws and 
coordinate with applicable state and local governments when authorizing rights-of-way on 
public lands. To this end, BLM rights-of-way must include terms and conditions that: 

[R]equire compliance with applicable air and water quality standards established 
by or pursuant to applicable Federal or State law… [and] State standards for 
public health and safety, environmental protection, and siting, construction, 
operation, and maintenance of or for rights-of-way for similar purposes if those 
standards are more stringent than applicable Federal standards.113 

 
 4.5 Forest Service Organic Administration Act of 1897  
 
 The Organic Act governs the USFS’s administration of the National Forest System (NFS).  
It authorizes the President to establish national forest on public domain lands for the purpose 
of improving and protecting the forest or to secure “favorable conditions of waterflows” and to 
furnish a continuous supply of timber.114  The Act also authorizes the U.S. Department of 
Agriculture to make regulations and establish the services needed to regulate the occupancy of 
NFS lands and preserve them from destruction.115   
 

USFS occupancy and use regulations for NFS lands under the Organic Act allow for NFS 
lands to be used for a number of energy-related activities, such as powerlines and hydropower 
projects.116 However, to use NFS land, one must obtain a special use permit from the USFS 
authorizing the use for a specific period of time. 117  The USFS may also require certain 
conditions or actions, usually to mitigate adverse impacts to the public resources it manages.  

 
The USFS reviews an application for a special use permit to determine how the activity 

will affect the public’s use of NFS land, and permits are generally not authorized if the 
applicant’s overall needs can be met on nonfederal land. Requests for a special use permit must 
also be comply with state and federal law. Thus, to obtain a permit to construct and operate a 
hydropower facility on NFS land, the project’s sponsor would need to obtain the necessary 
state-issued water rights and comply with FERC licensing requirements, among other things. 118    

 
 4.6 National Environmental Policy Act119 

The National Environmental Policy Act (NEPA) requires federal agencies that are 
contemplating a “major Federal action significantly affecting the quality of the human 
environment” to study the possible environmental impacts of its actions. This includes federal 
leases, permits, funding, and other approvals, as well as actions taken by the federal 
government. A number of energy actions can trigger NEPA compliance, including BLM approval 
of a right-of-way application to site a power plant on federal lands, oil and gas or alternative 
energy leases under the Mineral Leasing Act, and the issuance of a CWA Section 404 permit, 
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among other actions. NEPA requires federal agencies to prepare what is known as an 
“environmental assessment”(EA) for proposed actions. If the EA finds that no environmental 
impacts will occur, including impacts to water, it will make a finding of no significant impact 
(FONSI). However, if significant environmental impacts are likely, federal agencies must prepare 
a detailed environmental impact statement (EIS) that considers the environmental impacts of 
the proposed action, as well as social and economic impacts and all reasonable alternatives, 
including a “no action” alternative.120 According to some reports, the cost of completing 
environmental impact studies can reach up to $6 million.121 

Federal agencies may also use NEPA to develop lease stipulations and to provide 
information to carry out requirements set forth in federal regulations regarding leasing fuel 
minerals on federal lands, such as oil, gas, coal, and phosphate under the Mineral Leasing Act, 
or to approve plans of operations under the General Mining Law, for such things like uranium.  
These may affect water use, water withdrawals, and water quality.122 
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5. CASE STUDIES 

This section will describe two case studies that will provide specific examples of how 
legal and institutional considerations can affect water availability for power plants and energy 
extraction. The first case study will discuss efforts to secure cooling water for a concentrated 
solar project in Arizona, while the second will discuss how Texas regulates water used for oil 
and gas activities – particularly hydraulic fracturing – within its borders.  

5.1 The Hualapai Valley Solar Project in Arizona123 

The now-scuttled Hualapai Valley Solar Project in Mohave County, Arizona illustrates 
some of the ways in which public opinion and concerns over water use can impact a proposed 
power plant’s design and ultimate approval. It also shows how state utility commissions can 
affect the availability of water for power plant cooling purposes.124  

The Hualapai project was designed as a concentrated solar project (CSP). CSP plants 
concentrate the sun’s energy to create heat, which they then use to generate electricity. Every 
type of CSP plant requires some amount of water and wet-cooled CSP plants typically require 
more water than most other forms of energy production. A number of CSP plants have been 
proposed in Arizona and other parts of the Southwest due to the region’s ample sunlight.  
However, the direct sunlight that makes the Southwest so appealing also means that many of 
the most profitable locations for CSP sites are some of the most water-scarce areas of the 
country.125  

When originally proposed, the Hualapai project would have been located over 27 miles 
north of Kingman, Arizona and 100 miles south of Las Vegas on approximately 4,000 acres of 
raw, undeveloped private land. It was initially proposed to be a wet-cooled plant that would 
have required 3,000 acre-feet of water per year for all uses, of which 2,400 acre-feet of 
groundwater would have been pumped from the Hualapai Valley Aquifer for cooling purposes. 
Notably, the proposed site is not located within one of Arizona’s Active Management Areas 
(AMAs), which as discussed in greater detail below, means that it did not require the acquisition 
of a groundwater right from the state. Although the proposed project site had not been 
irrigated, the land had previously been designated for agricultural purposes and irrigating the 
land for agricultural purpose could have consumed over 20,000 acre-feet of groundwater per 
year, according to some estimates, or much more than the plant’s proposed use.126  

The project’s developer Hualapai Valley Solar LLC (HVS) wanted the plant to rely on wet 
cooling instead of other less water intensive cooling technologies due to concerns the desert’s 
high ambient temperatures would hinder the efficiency of a dry-cooling system. In proposing 
the project, Hualapai Valley Solar argued that temperatures over 100°F could result in output 
reductions of over 20% and that dry cooling would result in an additional cost between 7% and 
9%.127 

To minimize the project’s groundwater usage, HVS sought an agreement to purchase 
treated wastewater from Kingman and then pipe it to the project site to reduce the plant’s 
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water usage. At the time of HVS’s proposal, the city’s treatment plant was capable of producing 
1,600 acre-feet of water per year. Initial negotiations between HVS and the city centered on a 
possible 10-year contract to provide 900,000 gallons of A+ effluent per day at $0.64 per 
thousand gallons (1,008 acre-feet per year), with the possibility of renewal every 5 years after 
2020.128 The city also estimated that its treatment plant would produce around 2,300 acre-feet 
per year by 2016,129 and hoped to be able to eventually supply all of the plant’s water as the 
city’s population grows and its sewer system expands to connect residents currently relying on 
septic systems.130  

  5.1.A  Arizona Groundwater Law 

Arizona’s Groundwater Code governs the water issues associated with the Hualapai 
project. Under the Code, the extent to which groundwater is regulated depends on the area of 
the state in which the groundwater is withdrawn. The most extensive regulation occurs in the 
five areas of the state designated as Active Management Areas (AMAs). In those areas, with 
certain exceptions, a person generally may withdraw groundwater only if he or she holds a 
grandfathered groundwater right or obtains a new groundwater withdrawal permit from 
ADWR. Groundwater withdrawals outside of an AMA and Irrigation Non-expansion Area (INA) 
do not require a permit from ADWR, but the water use must be reasonable and beneficial.  
AMA’s may also impose increasingly strict conservation requirements need to achieve “safe 
yield.”131   
 

In addition to obtaining the necessary water rights, a CSP project may also need to 
obtain a Certificate of Environmental Compatibility (COEC) from Arizona’s public utilities 
commission, the Arizona Corporation Commission (ACC). The ACC is responsible for approving 
thermal utility scale (<100 MW) power projects.132  For plants located within the service area of 
a city or town in an AMA, the Committee must consider “the availability of groundwater and 
the impact of the proposed use of groundwater on the management plan... for the active 
management area.”133 Although the ACC is not required to evaluate water use for plants 
located outside of an AMA, it generally considers water rights, water availability for the life of 
the power plant, and the environmental effects of groundwater pumping around the plant. The 
Committee may also ask about planned water sources and whether alternative cooling 
technologies or water sources are available for plants located within and outside of AMAs and 
INAs. Based on this information, as well as the plant’s feasibility and potential economic and 
environmental impacts, the ACC will issue a recommended COEC.134   

 
  5.1.B Public Response: Opposition and Support 

In November 2009, HVS filed an application for a COEC with the ACC. The application 
generated a significant amount of opposition, much of which focused on water. Those 
concerned about the project generally supported solar energy development but opposed the 
project’s use of wet-cooling technology due to potential impacts on local water resources. In 
particular, opponents argued that the Hualapai Valley Aquifer was already in a state of 
depletion and that the project would have de-watered local wells. Opponents also cited 
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estimates that depletions at the time totaled 10,000 acre-feet per year while recharge was 
between 2,000 and 2,400 acre-feet.135   

Although opponents generally supported the project’s proposed use of effluent use for 
cooling, they expressed concern over whether HVS would be able to finalize an agreement with 
Kingman for effluent and would ultimately need to rely on groundwater to satisfy all of its 
cooling needs. Many opponents argued that the plant should be dry cooled, noting that similar 
CSP plants proposed for other parts of the Southwest would rely on dry cooling and would 
therefore have the same competitive posture.136  

Conversely, HVS cited groundwater models and studies that indicated that there was 
sufficient available groundwater for the project without impacting other groundwater users. 
HVS further argued that wet cooling was appropriate because both groundwater and effluent 
were available, unlike other CSP plants in the Southwest, and that dry or hybrid cooling would 
represent an unnecessary and significant cost increase that would put the project at a 
disadvantage with other approved wet-cooled power plants in the region.137 Project 
supporters, including the Mayor of Kingman, other city officials, the Kingman Downtown 
Merchants Association, and the Kingman/Golden Valley Association of Realtors, argued that the 
project would provide significant contributions to the local economy.138  

 5.1.C ACC Provisional Approval  

In April 2010, the ACC granted a provisional COEC that approved the project as being in 
the public interest and found that its “contribution to meeting the need for an adequate, 
economical and reliable supply of renewable electric power” outweighed its environmental 
impacts. With respect to water, the certificate limited the total water use for the project to 
3,000 acre-feet per year from all sources and to 2,400 acre-feet of groundwater per year for 
cooling purposes. Condition No. 4 of certificate also required HVS to “make all reasonable 
efforts” to minimize the use of groundwater during the construction and operation of the 
project, and to use effluent for cooling and all other non-potable water uses “to the extent it is 
made available by the City of Kingman … and can be transported at [HVS’] expense to the 
Project site.” Moreover, Condition No. 4 gave HVS two years to enter into a contract with 
Kingman to supply effluent to the project and authorized the plant to use groundwater when 
effluent was not available from Kingman or when transmission from the treatment plant to the 
project site is interrupted. 139    

5.1.D Public Reaction to ACC Provisional Approval  
 
Opponents objected to the provisional certificate, arguing that Condition No. 4 did not 

provide a fail-safe means of ensuring that the project would use effluent because it only 
required HVS to make a “reasonable effort” to minimize groundwater use and only mandated 
the use of effluent to the extent that it is available from Kingman’s treatment plant. Some 
members of the community also expressed concerns about the possibility that Kingman’s 
projected population growth may not take place, which would mean that the city’s treatment 
plant would not be able to provide all of the cooling water needed for the plant. Thus, to the 
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extent that effluent was not available, opponents argued that the ACC should require HVS to 
use dry cooling technology.140  

 
Conversely, HVS argued that Condition No. 4 was sufficient, noting that the condition 

needed to be flexible in order to ensure that HVS was “not at the mercy of contingencies 
beyond its control.” Namely, HVS argued that it would have no way of influencing how much 
effluent Kingman’s treatment plant would produce or when it would operate because it did not 
own the facility. HVS also responded to arguments that the ACC should require HVS to use only 
effluent for its wet-cooling needs, expressing concern that such a requirement could result in 
situations where the plant could shut down if it did not receive enough effluent for its cooling 
needs.141 HVS further noted in an August 2010 pleading that its negotiations for a power 
purchase agreement and construction contract were based on the project using wet cooling 
and that requiring the project to use dry or hybrid cooling “would cause serious problems with 
obtaining financing, primarily because there are no utility-scale solar thermal dry- or hybrid-
cooled plants operating in the world today.”142  

 5.1.E   ACC Amendment of Project Water Mitigation Requirements 

In November 2010, the ACC agreed with the opponents’ concerns and amended 
Condition No. 4 to read:  

Applicant shall utilize all available effluent supplies from the City of Kingman 
…and to the degree that Applicant is unable to procure enough effluent for the 
operation of the entire HVS project, Applicant should utilize dry or hybrid cooling 
technology in the construction of its facilities as a condition of receiving this 
[COEC]. The Applicant cannot operate the plant using groundwater for cooling. If 
the Applicant determines that not enough effluent will be available for the 
operation of the plant without using groundwater, it may proceed with 
construction of the plant using dry or hybrid cooling technology.143  

 
In reaching this decision, the ACC determined that the previous language for Condition 

No. 4 “leaves too much to chance” because the project would rely on groundwater “in an area 
that is known for its aridity and water scarcity.” The ACC further reasoned: 

 
However, even more compelling…is the recent trend by other states and federal 
agencies toward encouraging and even requiring dry or hybrid cooling 
technology for thermal plants…. [D]ry cooling is a technology that is currently 
available to energy developers, and will be used by CSP developers in both 
Nevada and California, where desert conditions led the project developers and 
regulators to choose the more environmentally sensitive cooling technology.144   
 
With respect to HVS’ concerns regarding the cost of dry cooling, the ACC found that the 

developer had provided no evidence why it would be unable to rely on this technology when 
“most similarly situated CSP plants that either have or are undergoing siting review have 



28 
 

chosen to move forward with this technology.” The ACC also found that the 3%–8% increase in 
the price premiums associated with dry cooling was “a reasonable tradeoff for Mohave 
County’s groundwater supplies.”145 

 
Of further note, the decision marked the first time the ACC has required dry cooling for 

a power plant. Then ACC Chairman Kris Mayes, who sponsored the amendment, also expressed 
concerns that the project would use Arizona groundwater to export energy to Nevada at a time 
when CSP plants in Nevada are being required to use dry-cooling technology. “Why should 
Arizona rate-payers, taxpayers, and residents have to sell their water to Nevada,” she was 
quoted as saying in an October 2010 news article describing a hearing on the amendment.146  

5.1.F Current Status 
 
Following the ACC’s amendment, HVS’ plans to build the project appear to have stalled 

indefinitely.147 HVS has not yet contracted with Kingman to supply treated wastewater and 
questions remain over how HVS would transport water to the site, including the exact cost and 
length of a pipeline as well as the acquisition of the necessary rights-of-way.148 Furthermore, 
funding for the project has collapsed.149 It is uncertain exactly what role the ACC’s dry-cooling 
amendment played in the financing challenges associated with the project.  

 
Notably, while the ACC required dry cooling for Hualapai, it did approve the 280-MW 

Solana Project in Gila Bend, Arizona, which is wet-cooled and was designed to use about 1,600 
acre-feet of water per year. However, unlike the Hualapai project, the Solana project received 
relatively little public opposition, due in part to the fact that it is being built on previously 
irrigated farmland rather than raw, un-irrigated land. It is also estimated to consume 75%–85% 
less water than the previous agricultural uses.150 

 
 5.1.G Observations 
 
The Hualapai project shows that public concerns regarding water use can play a 

significant role in the siting of a power project, particularly if the project is wet cooled and 
located close to a population or agricultural center on raw, previously un-irrigated land. The 
project also illustrates the growing trend toward the use of technologies that minimize 
freshwater use, including dry cooling and the use of effluent (when feasible), and shows that 
concerns about the impacts of CSP development on water resources can trump economic 
benefits in some cases.   

 
Of further note, the project demonstrates the important role that utility commissions 

can play in addressing and mitigating the potential impacts of CSP plants on water resources. 
This is especially true for cases in Arizona where the proposed plant is sited outside of an AMA 
and therefore does not require a water right permit. While most state water right approval 
processes typically focus on the availability of water and injury to other water right holders, the 
ACC’s decision to require dry cooling and the use of effluent for the Hualapai project shows that 
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some utility commissions can have authority to impose additional restrictions on a project’s 
water use that might not be available through traditional water right permitting processes.  

 
 5.2 Water Use for Oil and Gas Activities in Texas 
 
 Texas has long been one of the nation’s leading producers of oil and gas. As such, it has 
decades of experience regulating and addressing the various issues associated with oil and gas 
development, including issues involving water quantity and quality. This case study will discuss 
some of the notable legal and institutional issues that can arise within the context of securing 
the water needed for oil and gas activities in Texas, with a particular focus on the water issues 
associated with hydraulic fracturing.  
 
  5.2.A Overview of Oil and Gas in Texas 
 
 The first Texas oil boom began in earnest around the turn of the 20th Century, followed 
by other discoveries between 1910 and the mid-1920s. Production later peaked in 1951 and 
again in 1972, with many believing that all major on-shore oil fields had been discovered. 
However, new techniques were later developed that have facilitated the extraction of oil and 
gas from shale play formations that had long been considered inaccessible, leading to a second 
energy “boom” in the state in recent years, making Texas an epicenter for shale gas 
development.151   
 

Much of the reason for this boom is due to a well stimulation technique known as 
hydraulic fracturing, or “fracking,” in which hydraulically pressurized liquid comprised of water, 
sand, and chemicals is injected underground to fracture formations, thereby allowing for the 
release of trapped hydrocarbons. The process was developed in the 1940s and has been used in 
Texas for over 60 years. Furthermore, recent advancements, including the combination of 
fracking with horizontal drilling (first used in Texas) and higher pressures have greatly facilitated 
the extraction of oil and gas previously considered to be unrecoverable.152  

 
In light of these factors, oil and gas development has grown exponentially in Texas in 

recent years. For instance, the Eagle Ford Shale in the southern part of Texas has seen rapid 
increases in drilling activities, including a 77% increase in 2012, with much of this activity relying 
on fracking. Other shale plays also cover much of the state, including the Barnett Shale in the 
north, the Haynesville Shale in the east, the Cline and Wolfcamp shales in the west.153 

 
The economic benefits associated with these activities are substantial. According to 

some studies, energy production in the Barnett Shale has resulted in a $65 billion economic 
impact since 2001 and supports 100,000 jobs.154 Other studies have found that similar activities 
in the Eagle Ford Shale contributed $25 billion in revenue in 2011 and supported 47,000 full-
time jobs, a number expected to increase to 117,000 by 2021.155  
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5.2.B Water Use for Oil and Gas Activities in Texas 
 

Oil and gas exploration and production requires water during the process of drilling 
wells and extracting oil and gas. Hydraulic fracturing also requires certain amounts of water, the 
majority of which is consumed during the early stages of the process for drilling purposes and 
fracking fluids.156 The amount of water needed for a given well varies and depends on the 
geologic formation where the fracking is taking place as determined by the type of well, the 
rock properties involved, pressure, temperature, depth, and fluid ability, among other 
factors.157  

 
For example, a report prepared by the Texas Water Development Board (TWDB) 

regarding water use development for oil and gas activities in 2008 found that water use 
associated with such activities varied from 1 to 10 million gallons per well in the Haynesville 
Shale. The report also found similar ranges in the other shale plays, including the Barnett Shale, 
where water consumption can reach 3 to 4 million per horizontal well and 1.3 million per 
vertical well.158  

 
A more recent 2012 report prepared for the Texas Oil & Gas Association found that 

water use for oil and gas activities in Texas has increased due to the boom in fracking. The 
report found that statewide oil and gas industry water usage totaled approximately 102,500 
acre-feet of water in 2011, of which 81,500 acre-feet were used for hydraulic fracturing and 
21,000 acre-feet were used for other oil and gas industry purposes. The report also found that 
the amount of water used for hydraulic fracturing had increased from 2008, when 
approximately 36,000 acre-feet of water had been used for the process. At the same time, 
Texas also saw an increase in the use of recycled and brackish water for fracking operations – 
approximately 17,000 acre-feet in 2011 – which has conserved a large amount of freshwater 
resources.159   

 
According to TWDB data presented in the 2012 Texas Water Plan, “mining water use,” 

which includes water used in the exploration, development, and extraction of oil, gas, coal, and 
other materials, represented 1.0% of the state’s total water use in 2009 and is projected to 
increase slightly over time to 1.3% by 2060, although percentages may be larger in some 
localized areas.160 In contrast, the plan states that irrigation and municipal water use 
collectively represented about 83% of water used in the state in 2009.161  Water demands as a 
fraction of total use for municipal use, manufacturing, and steam-electric power generation are 
projected to increase by 2060, from 40.6% to 58.8%.  Irrigation is expected to decline from 
55.9% to 38.1%.162  Thus, the total amount of water used for oil and gas activities, including 
water used for fracking, is a statistically small portion of the state’s overall water use.  

 
Water needed for hydraulic fracturing can come from a variety of sources, including 

surface water, groundwater, municipal water supplies, brackish water, wastewater, and 
recycled water.163 The type of water needed depends upon the geological requirements of the 
formation in question, as well as the hydrocarbon yield that a particular type of water will 
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produce.164  Oil companies will also consider cost and legal and regulatory factors in 
determining the type of water to use in their fracking operations.   

 
Groundwater is generally the most common type of water used for fracking in Texas. For 

instance, a 2012 study prepared for the Texas Oil and Gas Association found that groundwater 
comprises about 100% of the water used for oil and gas activities in the Permian Basin and 90% 
in the Eagle Ford Shale.165 The study also found that groundwater constitutes most of the water 
used in other basins and shales, with some exceptions.166  

 
Further, most hydraulic fracturing operations in Texas rely on freshwater, although the 

amount of freshwater used in a particular play depends upon local conditions and can vary, 
being as low as 20% in Far-West Texas or nearly 100% in East Texas.167 As discussed in greater 
detail in Section 5.2.F below, this is due primarily to the fact that freshwater is often cheaper in 
many areas when compared with other types of water, such as brackish groundwater and 
recycled water.168  

 
It is also important to note that hydraulic fracturing can also produce water. In 

particular, some of the water used during the process can “flow back” along with additional 
underground water that is released as a result of the production of oil and gas. Much of this 
water is oilfield brine with varying levels of salinity that is found in the same geologic 
formations that produce oil and gas. Nevertheless, small quantities of substances used in the 
drilling, completion, and production operations of a well may also be found in this 
wastewater.169  

 
5.2.C Railroad Commission of Texas Jurisdiction 
 

 In general, Title 3 of the Texas Natural Resources Code and Chapters 26 and 27 of the 
Texas Water Code give the Texas Railroad Commission (RRC) jurisdiction over activities 
associated with the exploration, development, or production of oil, gas, and geothermal 
resources. As such, the RRC permits oil and gas exploration wells and develops many of the 
rules regarding well drilling, well spacing and design, operational safety, and groundwater 
protection in fulfillment of its dual mission to ensure responsible production of Texas’ energy 
resources while also protecting the environment and ensuring public safety.170   
 

The RCC’s only direct authority over water use lies in the permitting of wells associated 
with oil and gas activities that draw brackish water for enhanced recovery from formations 
below the base of usable water quality. As discussed in greater detail below, non-RRC 
regulations apply for fresh water wells drilled above the base of usable quality water.171  
 

Notwithstanding its relatively limited authority over water use, RRC oversees a number 
of activities that can affect water. Specifically, it monitors the entire process associated with the 
construction and completion of an oil and gas well, requiring layers of steel casing and cement, 
as well as tests before producers “frack” a well to ensure that the well and related equipment 
are functioning properly.172 Among other requirements, the RRC requires producers to supply 
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data on production results, the amounts of fracking fluid and sand used, and the installation of 
wellbore casings.173  

 
In recent years, the RRC has developed a number of important regulations.  In 2011, 

Texas became the first state to require the public disclosure of the volume of water and the 
chemicals used in the fracking of oil and gas wells well when former Governor Rick Perry signed 
H.B. 3328, the Texas Hydraulic Fracturing Fluid Disclosure Bill, into law.174  H.B. 3328 directed 
the RRC to develop regulations that allow producers to protect chemical ingredients or 
compounds that are proprietary by using a process that assigns oversight of proprietary 
information to the Texas Attorney General, a feature that has been a part of Texas law for 
decades. The law also instructed the RRC to create a process for appealing a company’s 
decision not to disclose information that it considers to be proprietary.175  In February 2012, the 
RRC finalized these rules in the Texas Administrative Code as Statewide Rule 29 (Title 16, Part 1, 
§ 3.29).  

 
Further, in 2013, the RRC enacted changes to its “well integrity” rule (Rule 13) to clarify 

and update existing requirements regarding cementing, well casing, steel piping, and other 
specifications regarding fracking.176 These updates are intended to further ensure that fracking 
activities do not lead to water contamination, given that faulty well construction is the primary 
cause of contamination associated with oil and gas activities.177 While water contamination 
does occur in some instances, such cases appear to be rare, as indicated by a 2011 study from 
the Groundwater Protection Council that found that faulty well construction was responsible 
for only ten groundwater contamination violations in Texas between 1993 and 2008.178  
Moreover, the RRC’s records do not include a single documented case of groundwater 
contamination that is associated with hydraulic fracturing itself despite tens of thousands of 
instances in which hydraulic fracturing has been used in Texas.179  

 
With respect to the disposal of water produced during hydraulic fracturing, RRC rules 

require the disposal of such water and flow back fluid in a manner that will not cause or allow 
for the pollution of surface or subsurface waters. While this water can be reused or recycled for 
other hydraulic fracturing treatments, most of it is disposed via injection into underground 
formations thousands of feet below the surface through injection wells. The RRC permits these 
wells through its EPA-delegated UIC program under the federal SDWA.180   

  
 5.2.D Surface Water Regulation in Texas 
 
In Texas, the state owns the water that flows in streams, rivers and bays. Any party that 

seeks to divert such water must obtain a water right from the Texas Commission on 
Environmental Quality (TCEQ). This requirement applies to parties seeking to withdraw surface 
waters for mining, construction, and oil or gas activities.181 Under the Texas Water Code, such 
parties can apply for a temporary water right permit for the short-term use of up to 10 acre-
feet or less for less than a year at a TCEQ Regional Office. Those seeking to use more than 10 
acre-feet of water or who want to use the water for more than one year must apply through 
TCEQ’s Water Rights Permitting Team in Austin.182 Recycled wastewater represents another 
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source of water the can be used in oil and gas activities, and TCEQ has issued several 
authorizations to allow for the use of this type of water for these purposes.183  

 
      5.2.E Groundwater Regulation in Texas 
 
Groundwater rights in Texas are subject to regulation and control by the courts and the 

Texas Legislature.184 Texas also does not have a statewide regulatory program for 
groundwater.185 Importantly, the term “groundwater” means “water percolating below the 
surface of the earth,”186 and groundwater is presumed to be “percolating” unless proven 
otherwise.187 Moreover, groundwater in Texas does not include the underflow of a stream, 
river, or confined channel. These types of subterranean streams are owned by the state and 
subject to TCEQ’s surface water permitting.188 In contrast, percolating groundwater belongs to 
the owner of the surface estate and is treated in a similar manner as oil and gas, with some 
exceptions.189   

 
Texas law uses the rule of capture to allocate percolating groundwater, which means 

that landowners can generally pump as much water as they choose from beneath their land 
without incurring liability to nearby landowners absent willful and wanton waste or 
negligence.190  In addition, the Texas Supreme Court recently recognized that a landowner’s 
stake in groundwater is “ownership in place,” and that landowners have a vested property right 
in the groundwater beneath their land that is worthy of constitutional protection in takings 
actions.191  

 
Nevertheless, while Texas may not regulate groundwater at the state level, Chapter 36 

of the Texas Water Code provides for the creation of local groundwater conservation districts 
(GCDs) that have authority to control groundwater withdrawals and uses within their 
jurisdictions.192 These GCDs are the state’s preferred method of groundwater management and 
are charged with providing for the conservation, preservation, protection, recharge, and 
prevention of waste of the groundwater located within their boundaries.193  

 
 GCDs have three primary legislatively-mandated duties: permitting water wells, 
developing a comprehensive management plan, and adopting the necessary rules to implement 
the management plan. Of these, a GCD’s permitting authority represents its principal power 
and permitted wells are subject to GCD rules regarding spacing, production, drilling, equipping, 
and completion or alteration. Notably, Chapter 36 of the Texas Water Code provides that GCDs 
may not require permits for the drilling of a water well used solely to supply water for a rig that 
is actively engaged in drilling or exploration operations for an oil or gas well that the RRC has 
permitted, provided that the holder of the permit is responsible for drilling and operating the 
well and the well is located on the same lease or field associated with the drilling rig.194  
Moreover, Chapter 36 provides that GCDs may not deny an application for a permit to drill and 
produce water for the production of hydrocarbon activities if the application satisfies the rules 
the district has promulgated.195  
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Notwithstanding these provisions, GCDs have a number of authorities under the Texas 
Water Code that they can use to regulate oil and gas wells. Specifically, GCDs can:  

 

 Require such wells to be permitted and comply with all GCD rules if the purpose 
of the well is no longer to solely supply water for a rig that is actively engaged in 
drilling or exploration operations for an oil or gas well permitted by the RRC.196 
 

 Require that water wells used for oil and gas activities be registered in 
accordance with GCD rules and be equipped and maintained in conformance 
with GCD rules requiring the installation of casing, pipe, and fittings.197 

 

 Require well drillers to file a log for exempted wells.198 
 

 Require owners and operators of exempted wells to report groundwater 
withdrawals.199 

 
Some GCDs have also required permits and imposed limits on the amount of water that 

can be used for hydraulic fracturing, reasoning that the process is separate from the drilling and 
exploration activities exempted under Section 36 of the Texas Water Code.  For instance, the 
Evergreen Underground Water Conservation District has applied existing restrictions limiting 
pumping to two acre-feet per year to fracking in 2008.200 

Because GCDs are local entities and have discretion to enact differing types of 
regulations, the nature and type of regulations they adopt will vary. Moreover, GCDs only have 
authority over activities that fall within their boundaries, which means that water withdrawals 
located outside of a GCD, including withdrawals for oil and gas activities, are not subject to GCD 
regulation.201  

It is also important to note that Texas municipalities have enacted regulations on gas 
drilling. These regulations vary and range from banning the use of city water for fracking (as 
required by the city of Grand Prairie) to placing caps on water usage. 202 Notably, voters in the 
City of Denton approved a controversial referendum in November 2014 to ban hydraulic 
fracturing within city limits.203 The ban will face legal challenges and has raised questions about 
the extent of authority that Texas cities and municipalities have in regulating hydraulic 
fracturing, with some experts opining that the ban is unconstitutional and that cities lack the 
authority to completely ban fracking.204 The ban may also prompt state legislation to clarify the 
extent of city authority over hydraulic fracturing, including potential bills that may seek prohibit 
cities from enacting bans.205  

5.2.F Notable Developments and Issues 
 

 The water use associated with hydraulic fracturing in Texas has generated a number of 
policy and legal questions. This section will highlight four issues that illustrate some of the 
major issues associated with fracking-related water use in Texas.   
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   5.2.F.i Drought 
 

The severe drought that has plagued Texas over the last few years has generated 
questions about how water used for hydraulic fracturing and other oil and gas operations will 
impact water supplies.206 While the amount of water used for oil and gas activities is less than 
2% at a statewide level, this percentage can be much larger at the local level, rising into the 
double digits in some areas, some of which have experienced significant reductions in their 
water supplies due to drought.207 This has led to concerns among some water users, including 
farmers and ranchers, about the potential impact of fracking on limited water supplies. While 
many farmers and ranchers sell water to oil and gas operators at a profit, concerns about the 
potential impact on non-oil and gas activities remain.208  

 
These concerns have prompted GCDs and municipalities to enact various regulations to 

protect water resources, as noted above. Additionally, legislation has been introduced in recent 
years to address perceived ambiguities regarding the ability of GCDs to regulate the water use 
associated with hydraulic fracturing, including differing proposals that would require GCDs to 
issue permits for water withdrawals related to fracking operations or exempt fracking-related 
water wells from permitting but require well operators to comply with other GCD 
requirements.209   

 
  5.2.F.ii Water Quality 
 
Fracking has generated some discussion in Texas about potential impacts to water 

quality and drinking water supplies. These concerns are due, in part, to a December 2010 
endangerment order that EPA issued against Range Resources, contending that two of its 
Barnett Shale wells caused or contributed to the contamination of two residential wells.  
However, a subsequent RRC investigation found that Range Resources’ hydraulic fracturing 
activities did not contribute to the contamination of any domestic wells and EPA later withdrew 
its order and a related lawsuit.210 Among other things, the RRC found that gas production from 
water wells in the area was not uncommon and had occurred in years prior to gas development 
in the Barnett shale, and that many water wells had penetrated a shallow gas-bearing 
formation, which was the most likely source of the gas found in the domestic wells.211   

 
 In addition, a recent study by researchers from five universities found that the shale gas 
boom has contaminated drinking water wells in the Barnett Shale.212 However, the study finds 
that the contamination is not due to drilling or hydraulic fracturing, but to defective casing and 
cementing in gas wells.213  As one of the study’s authors noted: 
 

This is relatively good news because it means that most of the issues we 
have identified can potentially be avoided by future improvements in 
well integrity.214  
 

Notably, the RRC has found that hydraulic fracturing has been “an environmentally safe 
process” for over 60 years in Texas.215 Further, as noted in Section 5.2.C. above, the RRC’s 
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records do not indicate a single documented water contamination case associated with the 
process of hydraulic fracturing itself.216 According to the RRC, part of the reason why there have 
not been any documented cases of water contamination is due to the agency’s regulatory 
framework.217 Another reason is due to the state’s geology in which fracking operations 
typically occur a mile or below aquifers, with thousands of feet of rock separating fresh water 
and the hydrocarbon-bearing zones that are hydraulically fractured.218  

 
5.2.F.iii  Disposing and Recycling Produced Water  

  
 The proliferation of hydraulic fracturing in Texas has raised questions about how best to 
dispose of flow back and produced wastewater. In some cases, this water is re-injected through 
injection wells into the same reservoir from which the fluid originated for secondary or 
enhanced oil recovery. Operators may also transport wastewater away from where it is 
produced to be injected via disposal wells into underground formations that are not productive 
or oil and gas. According to the RRC there are over 50,000 permitted oil and gas injection and 
disposal wells in Texas.219  
 

While there appear to be relatively few instances of water contamination due to 
disposal and injection wells, hydraulic fracturing has resulted in an increase in the use of 
disposal wells, which in turn has raised questions about the possible impacts associated with 
wastewater disposal. Specifically, the use of disposal wells has generated some concern about 
increased truck traffic, accidents, and the possibility for spills and groundwater contamination, 
including the potential for injected fracking fluids to infiltrate abandoned oil wells.220 In 
addition, the injection of wastewater has prompted questions about a possible connection 
between wastewater injection and earthquakes.221  
 
 To address these concerns, particularly those relating to earthquakes, the RRC amended 
its regulations for disposal and injection wells in October 2014.222 Specifically, the amendments: 
 

 Require disposal well permit applications to include seismic activity data; 
 

 Authorize the RRC to modify, suspend or terminate a disposal well permit if 
scientific data shows that a well is likely to or is determined to contribute to 
seismic activity;  

 

 Provide for more frequent monitoring and reporting; and 
 

 Authorize the RRC to require disposal well permit applications to provide 
additional information to show that disposal fluids will remain confined in those 
instances where the well is located in an area where conditions may increase the 
risk that the fluids many not be confined.223   

  
In adopting the amendments, the RRC noted that few earthquakes have been 

documented relative to the large number of disposal wells in operation, but that “seismic 
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events have infrequently occurred in areas where this is coincident to oil and gas activity.”224  
To this end, the amendments are intended to allow for the further examination of how human 
activity may affect seismic activity in Texas, while allowing for responsible energy development 
to continue.225  
 

Additionally, the RRC has taken regulatory action, where appropriate, to protect Texas’ 
water resources from possible impairments associated with disposal activities. Among other 
things, the RRC may deny or delay injection and disposal well permits in light of concerns about 
a well’s location near water sources and may revoke permits in those relatively few instances 
where well operators act in bad faith and fail to comply with Texas law.226  
 

5.2.F.iv  Technological Advancements 
 
 The growth in the use of hydraulic fracturing in Texas has coincided with an increasing 
number of technological efforts aimed at reducing or recycling the amount of water needed for 
the process. Such efforts are focused on reducing the costs associated with recycling and 
reusing wastewater, finding ways to carry out “waterless” fracking with other substances such 
as propane, and better utilizing brackish groundwater. However, these technologies are 
relatively more costly and less efficient than freshwater, which has limited their utilization.227  
 

For instance, while large amounts of brackish groundwater are found throughout Texas, 
using such water is generally more costly because it contains salts and other elements like 
boron, which can harm the fracking process and be costly to remove.228 In addition, brackish 
groundwater is typically located beneath fresh water aquifers, meaning that it is deeper and 
typically more expensive to tap.229  

 
Recycling water used in hydraulic fracturing for further use in oil and gas operations can 

also be more expensive because such water often contains sand, chemicals, and minerals that 
must be removed before it can be reused for fracking operations.230 Another reason why using 
freshwater is often less expensive pertains to the relatively large number of permitted oil and 
gas injection and disposal wells found throughout Texas, which make it relatively less expensive 
for operators to dispose of wastewater compared to the cost of recycling such water.231  

 
Nevertheless, TWDB reports that there is “rapid development of technological 

advances” within the oil and gas industry that will make recycling more common and improve 
the ability to use more brackish groundwater.232  As a result, the TWDB reports that the use of 
brackish groundwater and recycled water will increase over time due to these technological 
advances and improved efficiencies, ultimately reducing the among of freshwater needed for 
oil and gas operations.233  

 
From a policy perspective, a number of bills have been introduced over the years in the 

Texas Legislature to encourage, incentivize or otherwise facilitate oil field recycling.234 The RRC 
also amended its commercial and non-commercial recycling rules in 2013 to, among other 
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things, eliminate the need for a permit if operators recycled fluid on their own leases or 
transfer their fluids to another operators lease for recycling.235  

 
Some questions have also arisen in Texas regarding how to use produced and brackish 

groundwater for non-oil and gas activities, including potentially desalinating brackish 
groundwater for “man camps” that are often attendant to oil and gas activities, as well as using 
existing oil and gas water wells for industrial purposes. Such questions, especially those 
regarding potable municipal use, raise a number of policy, legal, and logistics issues, including 
the application of a different set of state and federal statutes and regulations. For instance, 
while the RRC has jurisdiction over oil and gas wells, re-purposing such wells for municipal use 
would place them under TCEQ’s authority and subject them to the federal SDWA.  Moreover, 
wells constructed for oil and gas purposes are built in compliance with a different set of 
standards than the ones TCEQ  and the SDWA require.236  

 
  5.2.G Observations  
  
 Texas’ experiences with hydraulic fracturing demonstrate many of the challenges and 
questions that are associated with the process across the West, particularly with respect to 
concerns about possible impacts to scarce water resources, water quality impairments, and the 
disposal of flow-back and produced wastewater. However, Texas’ long history of regulating oil 
and gas activities to protect water quality and other environmental values, as well as its ability 
to adapt to new developments through effective regulations, show that states have the 
authority and the ability to protect water resources while also allowing for responsible oil and 
gas development.  
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6. FINAL OBSERVATIONS AND CONCLUSIONS 
 
 The growing demands associated with the West’s scarce water resources will likely place 
an increasingly intense focus on the water issues associated with energy-related activities. From 
a water supply standpoint, it is likely that drought, population growth, other stressors will 
further incentivize technological advancements and polices aimed at decreasing the amount of 
water needed for energy generation and extraction. As noted above, a few key developments 
that are already occurring in some parts of the West that may become more widespread in 
coming years include: 
 

 Statutory, regulatory, and policy changes at the state and/or federal level to encourage 
or require energy extraction and production to reduce freshwater withdrawals and 
consumption in light of growing concerns about drought;  

 

 Policies, preferences, or requirements aimed at minimizing the amount of freshwater 
needed for power plant cooling and other energy activities, including dry cooling and 
the use of non-potable and/or recycled water;  
 

 Technological improvements and related policies and requirements regarding water 
recycling, brackish water desalination and other treatment activities to minimize 
freshwater use associated with energy, particularly hydraulic fracturing and other 
energy extraction activities; and  

 

 Increased public attention and possible concern about the impact of energy-related 
activities on water supplies and water quality, which may lead to public opposition 
and/concern for certain projects and activities as well as related public support for 
policies and regulations to address these concerns.  

 
States are already effectively regulating the water issues associated with energy 

activities, while allowing for responsible energy generation and development. Given the 
significant variability in water and energy resources found across the West, states primacy over 
the allocation and administration of the water located within their borders is essential. This 
gives states flexibility to develop polices and solutions to address their state-specific water and 
energy needs. For this reason, redundant or contrary federal policies that infringe on the states’ 
primacy over the management of their water resources are unnecessary and will likely be 
counterproductive. Instead, relevant federal agencies should collaborate and consult with their 
state partners to identify collaborative ways to work within existing state legal and institutional 
frameworks to address energy-water challenges.   

 
Nevertheless, persistent drought in many parts of the West will likely create additional 

pressure for states to ensure that water used for energy purposes is used efficiently and 
appropriately. As states work to protect and administer their scarce water resources, the 
WGA’s Drought Forum represents a key resource that states and other policymakers can use to 
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address the impacts of drought on energy development and production. In particular, the 
Forum will provide an online resource library with a collection of drought resources, while also 
serving as a venue for policymakers to share drought-related information, best management 
practices, and experiences regarding the impacts of drought on energy and other sectors of the 
West’s economy and landscape.237 

  
Similarly, the WSWC has a long and extensive history with the energy-water nexus and 

represents an additional, complimentary venue in which western water managers can 
collaborate with one another and share information regarding the interaction between drought 
and energy.   
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