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*245INTRODUCTION
Arizona is renowned for its geographic diversity and natural environment. Yet, the water needs of the environment have often
been overlooked as the demands for water of the state’s population and economy have grown. Over time, many riverine and
riparian areas1 in Arizona have suffered significant degradation. According to one study, a majority of Arizona’s stream
lengths have a “most-disturbed” water quality condition.2 Invasive nonnative species and surface water and groundwater
withdrawals have negatively impacted riparian vegetation, streambed, and habitats.3 Many studies have shown that the
increased invasion of non-native species is driven by altered hydrological patterns.4 Water withdrawal *246 in certain areas
appears to be the primary culprit for the poor ecological state of Arizona’s streams and rivers. 5
This Paper examines the extent to which environmental water needs are--or are not--recognized in Arizona water law. Like
many states, Arizona manages surface water and groundwater under two different legal regimes. Arizona’s surface water law
is grounded in the prior appropriation doctrine of “first in time, first in right.” Under this doctrine, the only means of
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protecting environmental water needs is through the use of instream flow rights. In 1980 Arizona adopted the landmark
Groundwater Management Act (GMA), which introduced groundwater regulation to regions of the state designated as Active
Management Areas, thereby adding a body of groundwater law to existing state surface water law. The GMA established
rights to use groundwater, water conservation programs, and an assured water supply program related to growing
communities. In addition to creating new programs, the GMA recognized the municipal, industrial and agricultural sectors as
water-using sectors.
At present, Arizona’s surface water law and groundwater law do not consider the water needs of the environment. While
environmental considerations have sometimes been taken into account during the development of Arizona’s water supplies,
this has been done on an ad hoc basis through voluntary efforts. This Paper focuses on the status of Arizona water law in
terms of the environment and establishes that the environment is indeed the “forgotten” water-using sector.
This Paper examines federal law, state law, and state policy that affect how environmental water needs are recognized and
addressed in Arizona.6 In addition to highlighting the lack of consideration for environmental needs, the Paper identifies
many problems caused by the absence of such consideration. Also, the Paper discusses ways in which existing and new laws
could be used to protect the environmental sector in Arizona. It may be that in addition to instituting change in Arizona’s law,
improving public awareness about environmental water needs and laying the groundwork for comprehensive state water
planning will move Arizona forward to recognizing the environment as a water-using sector.
Part II of this Paper presents the reasons that the environment can no longer be treated as the forgotten sector in Arizona law
and policy. Part III describes the known supplies and uses of water in Arizona. Part IV discusses federal protections that
affect Arizona’s waters. Part V discusses elements of Arizona water law that are relevant to environmental water needs. Part
VI describes opportunities within the given legal context to help the environment gain a place at the table as a water-using
sector. Finally, Part VII offers some concluding remarks.
*247I. ARIZONA’S ENVIRONMENTAL WATER NEEDS
All living things need water. Arizona’s streams and rivers function within the hydrologic cycle, or the movement of water
between the earth’s surface and the atmosphere in different physical states. 7 Powered by energy from the sun and by gravity,
water evaporates from the ocean and moves through the atmosphere to land. This water is then deposited over the landmass
as precipitation.8 This moisture travels back to the ocean via overland and subterranean routes, back into the atmosphere by
evaporation and transpiration, or into the ground. 9 What is now groundwater may become part of surface water, and some
surface water eventually joins groundwater.10
In Arizona, the quantity and quality of available water varies dramatically by geography and season, affecting hydrologic
processes such as precipitation, runoff, and infiltration. River and riparian ecosystems in the region are adapted to these
unique hydrological dynamics. Land and water management11 can have direct and indirect effects on these hydrologic
processes, thereby affecting environmental functions.
The water supplies in the arid Southwest, which are used to meet the growing demands of human population centers, are
often withdrawn from environmentally significant areas. Rapid development and reliance on groundwater have caused
groundwater overdraft in several areas of the state, often resulting in reduced discharge to groundwater-dependent streams.12
Surface water is another important source of supply for Arizona’s population. 13 In Arizona, many streams are fed by
groundwater.14 If the groundwater is hydrologically connected to surface flows, groundwater pumping can dramatically affect
the flows of surface water.15 While Arizona’s population has increased significantly, statewide *248 water demand has
declined or remained stable as a result of retired agricultural lands, increased water use efficiency, and effluent reuse. 16
Despite the efficiencies in water use and a higher demand for alternative water resources, groundwater pumping and surface
water use have affected Arizona’s riparian habitats. Riparian zones or areas are frequently discussed as examples of
environmental degradation in the West and have received increased attention in the Southwest. 17 Arizona contains a great
variety of riparian areas.18 Described as “ribbons of life,” riparian areas are considered one of the most productive habitats in
the United States. This is especially true in Arizona, even though riparian areas cover only 113,000 hectares in Arizona (0.4%
of Arizona’s total area), 40,750 hectares of which are along the Gila River. 19
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Arizona wildlife depend on these riparian areas, especially in arid regions, for foraging, nesting or coverage during part of or
during their entire life cycle. 20 Seventy percent of Arizona’s threatened and endangered vertebrates depend on riparian
habitat.21 In addition, domestic livestock often rely on these areas to forage and hydrate. Particularly in Arizona, eighty
percent of vertebrates spend some portion of their life cycle in riparian areas. 22 These delicate ecosystems can easily be
destroyed and a large percentage of riparian zones are considered “in degraded and non-functional conditions and in need of
restoration.”23 They are among the most drastically altered ecosystems in the nation. According to one popular source, it is
estimated that less than ten percent of Arizona’s riparian acreage remains in its natural form.24 Because of their importance to
biotic integrity *249 and to human populations as well as their delicate nature, the protection, restoration, and maintenance of
riparian areas has become a top priority for some Arizona stakeholders. 25
II. ARIZONA WATER-SOURCES AND USES
Arizona supplies its water demand with surface water, including the Central Arizona Project, and the remainder with
groundwater and reclaimed water or effluent. 26 Surface water from the Colorado River and instate surface water is a major
renewable supply in Arizona;27 it accounts for fifty-four percent of the state’s annual water use.28 Arizona has the right to use
2.8 million acre-feet (maf) of water from the Colorado River per year. Of the total 2.8 maf, 1.3 maf of this amount is
available to municipal, industrial and agricultural users located on the Colorado River. 29 The remaining allotted amount is
delivered via the Central Arizona Project (CAP) to users in the Phoenix, Tucson and Casa Grande areas. 30 The CAP supplies
about fifteen percent of Arizona’s water use.31 Reclaimed water, or *250 effluent, accounts for three percent of Arizona’s
use.32 Groundwater serves the remaining forty-three percent of Arizona’s water demands.
Arizona has three types of streams and rivers that are distinguished by their flow characteristics: perennial, intermittent, and
ephemeral. Perennial streams and rivers flow throughout the year and receive substantial inputs from groundwater. 33
Perennial stream flows vary during the year and may dry up during severe droughts, but the water is always near the
surface.34 Intermittent streams and rivers are connected to groundwater but only flow for a couple of weeks or months each
year.35 And, finally, ephemeral streams and rivers only flow for a few hours or days whenever it rains or whenever a
snowmelt event occurs.36 The streambeds in ephemeral streams are typically well above the water table.37 Intermittent and
ephemeral streams can be distinguished because ephemeral streams have minimal to nonexistent connectivity to
groundwater.38 Generally, washes and arroyos are ephemeral streams. Some ephemeral streams historically did have a
connection to groundwater, which was lost due to groundwater pumping.
Current knowledge of human water use is characterized by the Arizona Department of Water Resources’ (ADWR) Arizona
Water Atlas. The Arizona Water Atlas describes human water use and water sources; it characterizes who uses water and
where supplies are located. However, the Arizona Water Atlas does not describe environmental water needs in this state.
Without this vital information, local and statewide water policy cannot be developed with proper consideration of
environmental water needs.
ADWR’s release of its Draft Demand and Supply Assessment for the Tucson Active Management Area (AMA) 39 in May of
2010 provides an example of Arizona’s water managers’ attempts to recognize environmental water needs. 40 ADWR plans to
develop an assessment for each AMA; Arizona law does not require these assessments. 41 In the Draft *251 Tucson
Assessment, ADWR discusses water budget components and calculates overdraft. The demands analyzed include municipal,
industrial, agricultural, Indian, and riparian demands. The Assessment describes riparian needs as a “natural demand” on the
regional water supply.42 In the Draft Tucson Assessment, ADWR defines riparian needs as “the water used as a result of
evapotranspiration by riparian vegetation along the Santa Cruz River and its major tributaries.”43
Despite ADWR’s characterization of riparian needs, evapotranspiration is not the only element of environmental water use;
environmental water use also includes aquatic and other wildlife as well as plant life that depend on water for sustenance.
Thus, it would benefit the Arizona Water Atlas and these Assessments to consider other aspects of environmental water use
beyond just evapotranspiration. An effort, started in January 2010, has been undertaken in an attempt to increase the
information available to ADWR and other water managers about environmental water needs. The Arizona Statewide
Environmental Water Needs Assessment (Assessment), a project of the University of Arizona’s Water Resources Research
Center, intends to identify gaps by compiling and synthesizing all available environmental flow studies completed for
Arizona. The Assessment aims to support decision making and planning for environmental water needs and facilitate efforts
to address gaps in information about environmental water needs in Arizona.
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Quantifying the needs of the environment is a required step in meeting these water needs. As the following sections
demonstrate, additional work will be required for the forgotten sector to be recognized by Arizona law.
III. ARIZONA WATER AND FEDERAL LAW
Federal water laws, state water laws, and state technical programs constitute Arizona’s water management framework. It is
beyond the scope of this Paper to discuss all federal water laws that affect Arizona’s waters in detail, but what follows is a
cursory look at federal laws affecting environmental water use. The relevant federal protections to environmental water
elements include the federal reserved rights doctrine as well as the Clean Water Act, the Endangered Species Act, and the
Wild and Scenic Rivers Act. Although these federal protections do in some way affect the overall protection of
environmental water needs, environmental water needs are not the focus of any of these federal laws.
*252 Each state has jurisdiction over its waters and has the authority to determine how such waters will be allocated. 44
Generally, state law controls the allocation and administration of water rights. 45 However, if state law interferes with federal
law, the state must defer to federal authority. Under certain circumstances, when the government exercises its authority, the
Supremacy Clause of the Constitution gives the federal government the power to preempt state law.46 While the line between
state law and federal preemption is not always clear, when it comes to water, the United States Supreme Court has recognized
the federal government’s power to regulate water through the Commerce Clause of the Constitution. 47 From this general
power to regulate water emerges the federal reserved water rights doctrine.
A. Federal Reserved Water Rights
The federal reserved rights doctrine, also known as the Winters Doctrine, was established by the Supreme Court in Winters v.
United States.48 The doctrine operates in a particular setting: federal lands. When the federal government reserves public land
for a particular purpose, the Supreme Court has recognized an implied reservation of unappropriated water to achieve the
purposes of some federal reservations.49 The amount of water is based on the amount of unappropriated water available at the
time of the reservation. This amount is also limited to the minimal amount needed to support the primary purpose of the
reservation.50 Finally, the water rights reservation is dated to the time of the land reservation. 51
*253 Because federal reserved water rights do not depend on state approval, the federal government can work outside the
parameters of state law and reserve the amount of unappropriated water necessary to accomplish the purposes of the land
reservation.52 This means that reserved water rights are generally immune from state water laws, are not subject to state
beneficial use requirements, and cannot be lost due to non-use.53 The Supreme Court acknowledged the power of federal
agencies to do this, but federal agencies must secure water rights under state law, meaning under the state’s appropriation
law, to accomplish secondary purposes on federal lands. 54
Because the federal reserved rights doctrine applies whenever the federal government reserves land and when it is necessary
to accomplish the primary purposes of the reservation, this doctrine often comes into play and is usually the first choice for
federal agencies with respect to reserving water on public lands. This may prove especially useful when state law will not
protect environmental water needs. However, the federal government only acquires the amount of water needed to meet the
purposes of the land’s reservation, which only includes environmental water needs if the environment is directly related to
the primary purposes of the reservation.
B. Clean Water Act
Water pollution is a major concern when it comes to protecting the quality of water for human use and for the environment.
Water pollution can result from industrial, agricultural or municipal activities. Through the Clean Water Act (CWA),
established in 1977,55 federal law for the first time established a strong system of pollution law that *254 imposed limitations
on effluent discharges at point sources.56 A point source is “any discernible, confined and discrete conveyance” and does not
include agricultural, stormwater discharges, and irrigation return flows. 57 The CWA primarily focuses on surface water
pollution and does not directly cover groundwater contamination. 58
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Pursuant to section 101, the major goals of the CWA include “restoring water quality in the nation’s rivers, lakes, and
streams,” as well as “monitoring, regulating and restricting pollutants.”59 The goals also include provisions for “protecting the
rights of states, encouraging foreign nations to act responsibly, and administration [of the CWA] by the EPA.” Although the
original act encouraged states to develop ambient water quality standards that were applicable to navigable waters, the states’
failure to act motivated amendments in 1972. These amendments established a permit system for “fishable and swimmable
waters” and applied a “best practical control technology available” standard on all point sources.60 Amendments in 1983
changed the standard to “best available technology economically achievable.”
The CWA requires the EPA to maintain a list of toxic substances, called priority pollutants, and establish limits for them. 61
States must administer the water quality standards and have the option to impose stricter standards. 62 Section 208, the
provision dealing with wastewater63 management and treatment, requires the development of area wastewater management
plans.64 The CWA limits pollution discharge activities associated with point sources and with Army Corps of Engineers’
dredge and fill activities. Ultimately, the CWA offers some protection against water quality degradation that could harm
environmental water uses.
One complication that arises with surface water diversions is the fact that water quality can be reduced when upstream uses
reduce the amount of water that is available downstream. 65 When water is withdrawn, the pollutant concentration downstream
can become very high. This poses a conflict between quantity laws, which are a function of state laws, and quality laws,
which are a function of federal laws. The Wallop Amendment was added to the CWA to address this issue; it protects
established state water rights from infringement by the CWA. 66 The consequence of this amendment is that the CWA cannot
*255 be used to protect the environment from greater quantities of pollutants if the proposed fix would interfere with
established water rights.
C. Endangered Species Act
The Endangered Species Act (ESA) is generally considered the most powerful law providing protection to threatened and
endangered plants and animals and their habitats.67 The two lead agencies responsible for administering the ESA are the Fish
and Wildlife Service (FWS), which is responsible for all terrestrial species, and the National Oceanic and Atmospheric
Administration (NOAA), which is responsible for marine species and anadromous fish. 68 The ESA has three fundamental
goals: to prevent the extinction of species, to ensure their recovery, and to protect the ecosystems upon which these species
depend.69 To meet these goals, the ESA identifies three categories of protected species: endangered species, threatened
species, and critical species.70 Endangered species and their critical habitats receive the strongest protection. 71
The ESA’s wide protective reach can indirectly protect environmental water needs. Destruction or modification of a species’
habitat is one of the primary causes of species imperilment.72 The ESA protects critical habitat, defined as the physical and
biological features that are essential to the conservation of the species.73 The regulations interpret this term to include food,
water, air, light, minerals, or other nutritional or physiological requirements as well as sites for breeding, reproduction, and
other life cycles.74 The regulations further allow the Secretary to focus on principal physical constituent elements, such as
water quality or quantity, which are essential to the species’ conservation, and to list *256 them in the critical habitat
description.75 Thus, the critical habitat designation would encompass the water quantity and quality necessary to help
threatened and endangered species recover, and is thereby protected under the ESA.
Besides the critical habitat designation, the take provision76 of Section 9 may also have an indirect impact on environmental
water needs. In its regulations, the FWS restricts significant habitat modification or degradation where it kills or injures
wildlife by significantly impairing essential behavioral patterns, including breeding, feeding or finding shelter. 77 A 1995
United States Supreme Court decision held that FWS’s interpretation was a reasonable interpretation to the term harm.78 As a
result, actions that modify or obstruct water quality or quantity needed for endangered species could possibly be interpreted
as a taking.
While the ESA has led to some positive changes in Arizona, 79 it is limited in scope in its ability to protect environmental
water needs. The ESA only protects environmental water needs indirectly when they are linked directly to the habitat of an
endangered species. The ESA only covers listed species, and not all the species whose numbers are declining. It is only used
when a species is in danger of extinction and, thus, is somewhat of a last resort. A species must be listed as threatened or
endangered before the Secretary can begin planning to conserve and protect the habitat of that listed species.80 By the time a
6

species is listed as endangered, its populations can be so imperiled that major efforts, including expensive habitat restoration
measures, are often needed to prevent its extinction.81
*257D. Wild and Scenic Rivers
In 1968, Congress passed the National Wild and Scenic Rivers Act (“WSRA”), declaring that selected rivers must be
preserved in a free-flowing condition and their immediate environments must be protected. 82 “Free-flowing” means “existing
or flowing in natural condition without impoundment, diversion, straightening, rip-rapping, or other modification of the
waterway.”83 Selection of these rivers is based on their outstandingly remarkable values (ORVs), which can be scenic,
recreational, geologic, fish and wildlife, historic, cultural and/or other similar values. 84 The WSRA created three
classifications for designated rivers: wild, scenic, and recreational. 85 Classification depends on the type and intensity of the
river’s existing development.86 A river becomes part of the National Wild and Scenic Rivers System (“National System”)
either by an act of Congress or through designation by the Secretary of the Interior following protection in a state river
system and application by the state governor.87 Four federal land management agencies--Bureau of Land Management,
National Park Service, Fish and Wildlife Service, and Forest Service--are primarily responsible for administering rivers
designated within the National System.88 According to a technical report developed by the Interagency Wild and Scenic
Rivers Coordinating Council, the administering agency is responsible for two things: “(1) collecting baseline data during
river studies and development of comprehensive river management plans (CRMP) ...; and (2) developing strategies for
management of water quantity and *258 quality in consultation with legal counsel ... and maintaining an ongoing dialogue
with legal staff concerning the implementation and evolution of such strategies.”89
For this Paper’s purpose, the most vital part of the WSRA is that it requires the federal government to protect each selected
river’s instream flow and water quality.90 Section 13(c) of the WSRA expressly creates federal water rights to carry out these
purposes: “designation of any stream or portion thereof as a national wild, scenic or recreational river area shall not be
construed as a reservation of the waters of such streams for purposes other than those specified in [the WSRA], or in
quantities greater than necessary to accomplish these purposes.”91 Thus, the quantity of a WSRA federal water right is the
amount necessary to achieve its purposes.92 This means that the federal government can only acquire the water rights to
preserve the ORVs for which the river was protected. Where this includes ecologically relevant values, environmental water
uses would be included. Because the WSRA creates a federal reserved right, this water right can serve not only to preserve
the ORV, which may or may not be environmental, but also to incidentally support environmental water needs. Just like any
federal reserved right, the water right dates back to the date of the river’s designation.93
Even though federal water rights are available under the WSRA, agencies have not always asserted them.94 For instance, if
there is another underlying federal water right, such *259 as a national forest reservation, and this other available federal
water right is adequate to provide sufficient water, then a WSRA federal water right might not be claimed. 95 Another
possibility for protecting a Wild & Scenic River is simply applying for an instream flow right under Arizona law. 96 This may
be a good idea because the quantification of a federally reserved right may take a long time, 97 and a river may need protection
as soon as possible.98
Upstream landowners, developers, and state and local governments may be concerned about “whether new downstream wild
and scenic segments may limit their water use and future water diversions.”99 Suppose the designated portion of the river is
located downstream of private lands, and the owners of these lands also have water rights to the river. 100 Where the private
appropriators’ rights are junior to the federal government’s appropriation, then the federal government can place a call on the
river. This means the federal government can demand these upstream junior appropriators withhold their beneficial use and
provide sufficient water to meet the federal government’s WSRA water right. 101 On the other hand, when the private water
user’s rights are more senior to the federal government’s appropriation, the private party’s use would have priority over the
federal government. One wrinkle in this system is that the WSRA appears to allow the federal government to “take” private
water rights. However the government still has to pay for those rights. Section 13(b) seems to give the federal government the
ability to condemn other water rights: “any taking by the United States of a water right which is vested under either State or
Federal law at the time such river is included ... shall entitle the owner ... to just compensation.”102 As of 2008, however, no
water right has ever been condemned under the WSRA. 103
*260 In Arizona, Fossil Creek and parts of the Verde River have been designated as part of the Wild and Scenic Rivers
System.104 Fossil Creek, extending from the confluence of Sand Rock and Calf Pen Canyons to its confluence with the Verde
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River, was designated on March 30, 2009. 105 About seventeen miles of the river is protected under the administration of the
United States Forest Service (“USFS”).106 The Verde River begins at Sullivan Lake in Big Chino Valley and flows for 170
miles to the confluence with the Salt River.107 Forty miles of the Verde River was designated as Wild and Scenic on August
28, 1984 under the administration of the USFS.
Although the WSRA protects rivers for values other than purely environmental, it can be used to maintain flows in a
waterway for the sake of environmental water needs. Yet, even the WSRA has limitations in what the federal government can
do to protect the ORVs of a designated river. In addition, it might take a long time to quantify the amount of water necessary
to maintain the ORV. While federal law does provide some protections for environmental water needs, they are indirect
protections. Arizona’s water law has more direct protections.
IV. STATE WATER LAW
A. The Public Trust Doctrine
An ancient legal principle, the public trust doctrine protects designated natural resources for the general public, limiting the
intrusion of private property rights on public rights in water. The doctrine has evolved into the idea that “certain lands and
waters should be held in trust for the public to access for fishing, navigation, and commercial purposes.”108 Yet, in recent
years, some states have expanded the doctrine to include specific protection *261 for recreational and environmental
purposes.109 This expansion has allowed the doctrine, in some instances, to be used to protect environmental water needs.
Under the public trust doctrine, Arizona, in its sovereign capacity, holds in trust the beds of all watercourses located in the
state determined to be navigable as of statehood; the state is restricted from disposing of land held in the public trust. 110 The
fundamental reason for this restriction is that the state has a fiduciary duty to protect its citizens’ resources from the actions
of private interests. Specifically, Arizona has a fiduciary duty to protect its waterways so that “[the people of the state] may
enjoy the navigation of the waters, carry on commerce over them, and have liberty of fishing therein, freed from the
obstruction or interference of private parties.”111 Arizona, as administrator of the public trust, “does not have the power to
abdicate its role as trustee in favor of private parties.”112 Thus, there is an inherent easement on these navigable waters for
public purposes.113 Further, the trust doctrine prevents the state from alienating the beds of the navigable waters or from
giving up regulatory control of the waters.114
Some scholars have identified the public trust doctrine as a remedy to shortcomings in environmental law and society for two
reasons.115 First, scholars look to the trust doctrine as a remedy when they perceive that federal and state statutory law have
failed to protect public interests in the environment. 116 The judiciary branch can employ this doctrine to supervise the resource
allocation decisions made by the government.117 Second, the trust *262 doctrine encompasses a general set of environmental
values that is more willing to focus on long-term impacts and purely public values, in contrast to regulatory law. 118
In Arizona, the trust doctrine has experienced a tumultuous history. While states like California and Hawaii have extended
the concept of the public trust,119 Arizona adheres to a minimalist public trust doctrine-- limited to the equal footing
doctrine.120 Arizona owns the beds and banks of navigable watercourses to the ordinary high watermark. 121 Under Arizona
law, navigable waters include waterways that “[were] susceptible to being used, in [their] ordinary and natural condition, as a
highway for commerce, over which trade and travel were or could have been conducted in the customary modes of trade and
travel on water.”122 Under Arizona’s minimalist public trust doctrine, public trust purposes or public trust values are only
restricted to commerce, navigation and fishing.123 Despite the trust doctrine’s minimalist application in Arizona, the state
legislature has repeatedly attempted to restrict the role of the doctrine, and the courts have intervened. 124
Arizona has been slow to apply the public trust doctrine and to determine which waterways the state holds title to under the
doctrine. The trust doctrine is an area of particular controversy in Arizona because many of the streambeds are privately
owned.125 This occurred because the trust doctrine had not been applied to determine state ownership of navigable waterways.
In 1992, the Arizona legislature created the Arizona Navigable Stream Adjudication Commission (ANSAC) to make these
determinations.126 After holding public hearings, ANSAC has determined the navigability of the state’s 39,039 watercourses
*263 as of statehood.127 Appeals have been filed for six of the waterways. Once ANSAC determines whether a waterway is
navigable, then it must, in a separate and subsequent proceeding, identify and make a public report of any trust values
8

associated with the navigable waterway.128 This has not occurred yet because of all of ANSAC’s determinations are subject to
judicial review.129 To maintain and protect public trust values of a navigable waterway, the state can appropriate water, but
must do so under the state’s appropriation system. 130 Arizona law also provides a means for refunding taxes and purchase
prices, as well as compensation for improvements to the landowners who end up “losing” title to the beds of waters that are
determined to be navigable.131 Additionally, these landowners can petition to release the streambed from public trust values. 132
If ANSAC determines a waterway is non-navigable, then the state relinquishes all claims to the bed and banks, making it
available for private ownership.133 To protect the public trust values of a non-navigable waterway, the state must use the
state’s permitting system to acquire a surface water appropriation.134 The Arizona Court of Appeals, in a case in connection to
a conservation district, has implied that the public trust doctrine insulates the state from regulatory takings claims. 135 This is
because landowners take property subject to existing and initiated water rights. 136
Most of the focus of public trust doctrine interpretation in Arizona has been on the title to rivers, not the stream flows that
could be protected by the doctrine. In addition to stated public trust values--commerce, navigation, and fishing--the trust
doctrine is a tool that can be used to protect much needed water flows for the environment. California has done so. In
National Audubon Society v. Superior Court, widely known as Mono Lake, the California Supreme Court declared that even
after approving an appropriation, the state, through the trust doctrine, retained continuing supervisory control over its
navigable waters and the streambeds.137 When exercising such power, “the state [was] not confined by past *264 allocation
decisions which may be incorrect in light of current knowledge or inconsistent with current needs.”138 As a result, the state
could reconsider allocation decisions even though the decisions already considered the effect of the allocations on the public
trust.139 This principle of continuing supervisory control applied to rights in flow waters, tidelands, and lakeshores; the
doctrine also prevented parties from obtaining vested rights to appropriated water if it was harmful to the interests protected
by the public trust.140 Even when the state approved an appropriation, the state retained an affirmative duty to take the public
trust into account and to protect public trust uses whenever feasible.141
In 1995, the Arizona legislature, in contrast to California, amended its water code in attempt to limit the trust doctrine’s
application in Arizona. This particular statute declared that: (1) the public trust “[was] not an element of a water right,” and
(2) a court that is adjudicating water rights “[cannot] make a determination as to whether public trust values are associated
with any or all of the river system or source.”142 However, in 1999, the Arizona Supreme Court found this amendment
unconstitutional, holding that the legislature could not destroy the public trust doctrine because the doctrine was itself a
constitutional limitation on legislative power.143 Thus, a judge must determine, on a case-by-case basis, whether the doctrine
is applicable to the facts.144
Despite the Court’s holding, no Arizona court has applied the public trust doctrine to limit water rights. Until several cases
focusing on the navigability of certain waterways in Arizona are resolved, 145 ANSAC cannot make the public trust value
determination pursuant *265 to Section 37-1128(B).146 Because ANSAC has never gone through the proceedings to determine
public trust values for any waterway in Arizona, the future of the public trust values is quite unknown. Although Arizona
statute limits the values to commerce, navigation, and fishing, there is a possibility of expansion. If ANSAC makes a
determination of the trust values for a particular waterway, this decision can be appealed to the courts in an effort to expand
the definition.
B. Arizona Surface Water Law
As discussed, much of federal and state water law operates under Arizona’s prior appropriation laws. The prior appropriation
doctrine affects the availability of water for the environment; the environment is a water-using sector, but is not recognized as
such. However, instream flow rights, discussed infra, do provide some necessary water for the environment. In the United
States, two systems of water allocation developed: in the East, the riparian system, and in the West, the prior appropriation
system. These systems determined the scope of a person’s water rights. The environment is a water-using sector, but does not
hold rights. Because the riparian doctrine constrained water rights to those who owned property abutting the water body, this
system was not conducive to rapid development of arid lands in the West. The prior appropriation doctrine originated in
California by gold miners who needed to divert water over long distances for their mining activities. 147 Unlike the riparian
doctrine, the prior appropriation doctrine is based on the principle of “first in time, first in right.”148 The first person to take
water and apply it to a beneficial use acquired a property right or an appropriation in that amount of water. 149 Thus in contrast
to the riparian system, water rights did not depend on land ownership abutting a stream but instead were based on who could
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harvest and put that water to a productive use.
Arizona followed suit with the rest of the Western states.150 In Arizona, all waters belong to the public, subject to
appropriation and beneficial use.151 These waters include those “flowing in streams, canyons, ravines or other natural
channels, or in definite underground channels, ..., flood, waste or surplus water, and of lakes, ponds and springs on the
surface.”152 Any person, the state, or a political subdivision of it may acquire an *266 appropriation.153 To acquire an
appropriation, there must be unappropriated water and an intention to use it for “domestic, municipal, irrigation, stock
watering, water power, recreation, wildlife, including fish, nonrecoverable water storage ... or mining uses” either for
personal use or for delivery to consumers.154 Under the traditional prior appropriation doctrine, the beneficial use of the water
and a physical diversion from the waterway was required to effect the right; this was easily accomplished in the past because
the water usually was transported to places far away from the actual water source. The Arizona Court of Appeals has
interpreted the statutory language discussing diversion as to not require an actual diversion in order to prove a valid water
right.155 The beneficial use requirement still remains.
There are several features of the prior appropriation doctrine that limit an appropriator’s water right. The first constraint is a
limit on the appropriator’s ability to rely on a future investment of water. Generally, an appropriator cannot hold a right for
future use.156 As long as an appropriator is using water beneficially, the appropriator holds that water right. But once the
appropriator fails to make such a use, the right is lost. The doctrines of abandonment and forfeiture deal with this type of
loss.157
A second limitation is the seniority system. The prior appropriation doctrine “adheres to a seniority system determined by the
date on which the user initially puts water to a beneficial use.”158 Thus, in Arizona, the “first appropriating the water shall
have the better right.”159 When there is not enough water to meet all appropriators’ rights on a stream, then preference is given
to those with the most senior appropriation dates.160 This is a particularly important aspect of the doctrine in Western states
with scarce water resources where sometimes all water needs cannot be met. At certain times, junior appropriators can find
themselves with no water.161
The final limitation, and the most relevant to environmental water rights, is the beneficial use standard. Beneficial use
determines the amount of surface water an appropriator is allowed to use. 162 The term means that an appropriator has a right to
a certain quantity of water, measured at the point of diversion, or for instream flows, the *267 amount required to flow in the
waterway.163 The use must be for a permissible and non-wasteful use based on custom, and it must be reasonably efficient.164
The beneficial use concept was a creature of its time, reflecting the social and economic values placed on water use in an
undeveloped and arid west.165 This concept favored industry, mining, and agriculture at the expense of environmental water
needs. The environment was not a recognized water user in the past. However, because Arizona law today recognizes
recreation, wildlife, and fish as beneficial uses, environmental protection can be the “use” of the water.
There are some additional protections for the environment that go beyond the beneficial use standard. Whenever an
application for a new water right is submitted to ADWR, the director is obligated to consider whether the proposed use is
against the interests and welfare of the public.166 If the proposed use conflicts with the public interest or welfare, the
application must be rejected.167 Despite this requirement, no Arizona court has applied this part of the law in affirming
ADWR’s rejection of an appropriation application. Further, if there are two or more pending applications and there is not
enough supply sufficient for all applications, Arizona law delineates a list of preferred uses: domestic and municipal use,
irrigation and stock watering, power and mining uses, recreation and wildlife, including fish, and non-recoverable water
storage pursuant to Section 45-833.01.168 So when an application for recreation or wildlife uses conflicts for the same water as
an application for any of the more valued uses, then recreation and wildlife uses will always lose. Environmental water needs
are given limited consideration, although this situation would only occur when the applications are made at the same time.
1. Instream flows
An instream flow (ISF) claim is a water right in which the beneficial use of the water is dedicated to one or more specified
instream uses of water, such as recreation or wildlife needs. 169 To meet those needs, the water must remain in the stream. In
Arizona, these instream flows can be used for recreation, wildlife and fish. 170 The appropriation of water for the purposes of
wildlife, including fish, was added to Arizona’s beneficial use definition in *268 1941,171 and the purpose of recreation was
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added in 1962.172 The statutory right of the State to actually make an appropriation for this purpose was not added until
1962.173
Arizona officially recognized ISF rights in then-Governor Rose Mofford’s 1991 Executive Order. 174 The Executive Order
recognized the critical state of Arizona’s riparian areas and determined that the policy of Arizona should be “to recognize that
the protection and restoration of riparian areas are of critical importance to the State” and “to actively encourage the
preservation, maintenance, and restoration of instream flows throughout the state.”175 Governor Mofford also authorized
ADWR to develop rules that would allow ISF applications to be filed, to develop legislation for instream flows, and to
facilitate the protection of riparian water use.176 Thus, Arizona recognized ISFs as water rights. While ISF applications were
submitted, a legal issue barring their approval remained unsettled until 2005.
The serious legal issue ISFs posed was whether the appropriator must physically remove water from the stream or at least
exercise some physical dominion over it to meet the “diversion” requirement for establishing a right. In 2005, Arizona finally
resolved this legal issue in Phelps Dodge.177 In that case, the Forest Service had filed an application for an ISF right. Phelps
Dodge filed a protest and argued that because Arizona followed the prior appropriation system, a physical diversion was an
essential element of an appropriation.178 Thus, Phelps Dodge challenged ADWR’s authority under Arizona law to issue
instream flow water rights.179 The Arizona Court of Appeals held that Arizona law did not require a physical diversion to
perfect a water right.180 As a result, ADWR maintained its authority to *269 issue permits to appropriate water for ISFs, even
though these appropriations did not involve a physical diversion of water. 181
An instream flow right is most valuable when it is a senior one. 182 When an instream right is more senior than other rights
nearby, there is a higher chance that there will be enough water in the stream to meet the appropriation. However, most
instream flows are the most junior right (because they were obtained most recently) and, therefore, have to wait until all the
more senior appropriators’ rights have been satisfied before water can stay in the stream for wildlife and recreation. 183
As of June 2010, ADWR has received one hundred and twenty instream flow applications. The ADWR requires any person
seeking to obtain an ISF to gather at least a year of flow data to submit an application. Also, the applicant has to submit a
report of the flow measurements and a conclusion of expected benefits. Because of the amount of information required for an
application, in reality public agencies and private conservation organizations are the ones that will seek an instream flow
right.184
While Arizona law does allow anyone to acquire an instream flow appropriation, the law only allows the state or one of its
political subdivisions to hold severed and transferred ISF rights. Any appropriator can transfer their water right for instream
flow purposes, but the right must be permanently transferred to the state if the right is to retain its priority date: an
appropriator can transfer his water right “to the state or its political subdivision for use for recreation and wildlife purposes,
including fish, without losing its priority.”185 Besides the government, so far only the Nature Conservancy and a few
individuals have held instream flow rights in Arizona.186
2. Loss of an appropriation
The loss of an appropriation affects the availability of water for environmental needs. There are three ways an appropriator
can lose a right: by abandonment, forfeiture, and adverse possession. The focus here will be on abandonment and forfeiture. 187
Courts *270 have generally been reluctant to enforce these laws. Abandonment is a common law doctrine; it occurs when the
appropriator manifests an intent to abandon and actually relinquishes the water right--mere non-use by itself usually is not
sufficient for per se abandonment.188 The person alleging abandonment has the burden of showing by clear and convincing
evidence that these elements were met.189 If such evidence is presented, the burden would shift to the appropriator to show
that there was no intent to abandon. If abandonment is found, then the appropriator loses the water right, and the water goes
back to the call of the river, ready for appropriation by the public. Arizona law does recognize some excuses for
abandonment and forfeiture that deal with water exchange arrangements or substitutes; for example, exchanging surface
water for groundwater, effluent, or Colorado River water (including CAP water) does not constitute abandonment. 190 From
the statutory language, it seems that the appropriator only loses the portion not used: “shall relinquish such right or portion
thereof.”191 In a recent case discussing abandonment, the Arizona Court of Appeals also seems to favor this approach. 192 In
that case, the court found that the specific portion of the water right that was abandoned resulted in a relinquishment of only
that portion.193
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In contrast, forfeiture is a statutory construction; it occurs when the appropriator ceases or fails to use the water appropriated
for five successive years.194 Arizona law exempted from forfeiture all water rights initiated before June 12, 1919. 195 Section
45-189 governs forfeiture proceedings. Arizona recognizes a variety of excuses for forfeiture: nonuse due to drought or other
unavailability of water, active service in the armed forces, non-voluntary service in the armed forces, operation of legal
proceedings, and federal, state or local laws imposing land or water use restrictions, among others. 196 If forfeiture is found, the
right to the use terminates; the water reverts to the public and is subject to appropriation. 197 If forfeiture is found, there are
three general possible consequences: the appropriator does *271 not lose anything because some water was used during that
time; all rights are forfeited because there was non-use during the statutory prescription; or the appropriator only loses the
portion that was not used, which was the non-beneficial part. Again, from the statutory language, it seems that an individual
only loses the portion that was abandoned or forfeited and not the entire water right.
Abandonment and forfeiture are related to the doctrine of waste, especially in the area of conservation, which can affect
environmental water needs. Any water that is conserved goes back to the stream and can be used for environmental
needs--the water remains in the water body unofficially for the benefit of the environment. If an appropriator can use his
water more efficiently by employing more modern irrigation techniques, that appropriator risks losing that portion of saved
water under the doctrine of waste.198 The laws of abandonment and forfeiture can also apply to this same scenario. If an
appropriator decides to use his water more efficiently, the water not used could be deemed abandoned or forfeited, depending
on whether the elements are met for each doctrine. Thus, the risk of losing a water right through abandonment and forfeiture
creates a strong disincentive against using it for an unapproved purpose or simply conserving it. 199 As a result of the waste,
abandonment, and forfeiture doctrines, appropriators will continue to use water at “historical rates and through historical
means” because they fear losing any unused part of their rights. 200 Even though water that is used more efficiently can reduce
input costs like labor and energy, the appropriator must weigh these benefits against the potential lost value of the right
itself.201
Besides creating a disincentive to conserve, forfeiture also creates a small disincentive to appropriators who want to lease
their water rights for ISF purposes. Appropriators can lease their water rights as long as they renew the lease every five years
to prevent loss of the right by forfeiture.202 This is another impediment to protecting environmental water needs because
renewal must be made every five years or such a right will be lost.
3. The Doctrine of Recapture
The beneficial use standard is the measure of an appropriator’s right. 203 Whenever courts analyze the issue of whether water
was used beneficially, it typically concerns whether *272 the use was actually wasteful.204 Courts have held that wasteful use
of water is not a valid use of an appropriation. 205 Agricultural waste, the focus of most courts’ attention, includes transmission
losses, which occur due to unlined ditches or by evaporation, and overuse of water on crops. 206 Prior to the permitting system,
custom played a role in defining the acceptable amount of water needed for a particular use. This was loosely defined in favor
of appropriators; conservation requirements were limited. In 1984, in a rare discussion of the waste doctrine, the United
States Supreme Court found that a user is required to take only conservation measures that are “financially and physically
feasible” and “within practicable limits.”207 The challenger of the use has the burden of proving financially and physically
feasible means for eliminating or reducing inefficient use.
Rarely has a court labeled a use as wasteful unless there was substantial transmission loss. 208 There is not much Arizona case
law discussing the issue of waste. But in those infrequent cases, the court typically ruled in favor of the appropriator. 209 Today
the water right application process is stricter. In ADWR’s appropriation application, applicants must fill out a detailed
worksheet for the proposed uses of the water. 210 For instance, if the applicant proposes to use the water for irrigation, the
applicant must delineate the types of crops and multiply the number of acres times the standard quantity per acre for the crop
to calculate the annual acre feet. Irrigation use is site specific and dependent upon crop type, land elevation, soil
characteristics, method of irrigation, and conveyance system. 211 Even though the contemporary permitting system for surface
water is stricter, most courts are unwilling to take away or limit the scope of senior appropriators’ water rights merely
because *273 they may be using the water inefficiently. This is because if the inefficient use is the usual and ordinary means
of utilizing the water, then waste is allowed.212 Allowing wasteful use may have incidental, but very important, environmental
benefits, when it results in return flows downstream.
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The environment does not seem to fare any better under the rules of recapture. In a common scenario, an appropriator
irrigates his land using traditional techniques; a certain amount of water is not consumed and instead drains off the land or
seeps into the ground and is used by others who are typically not appropriators of the stream--they are termed “seepage
appropriators.”213 This cycle continues for years, until the appropriator decides to recapture the runoff and then reuse it.214 The
general rule seems to be that an owner of land can always recapture seepage water to the detriment of an adjoining owner
who had been taking the water from a source that was not a stream--though the water recaptured would have to be used
within the original land and purpose of the original right. 215 The environment does not fare better because the appropriator can
recapture this water. However, an appropriator cannot try to recapture water against a user who obtained the seepage after it
returned to the stream.216 The person using the seepage after it has returned to the stream is an appropriator of the stream too.
Thus, seepage that returns to the stream results in increased flows, but these flows may not remain in the stream for the
benefit of the environment because downstream users may be using this returned flow as part of their appropriation.
4. Treated effluent
In 1989, the Arizona Supreme Court decided the issue of whether and how effluent could be regulated by the state.217 It held
that effluent was neither surface nor groundwater, and the cities involved in the case could put the effluent to any reasonable
use that they saw fit.218 The court also ruled that the cities were not required to continue discharging to the same point to
satisfy the needs of downstream appropriators.219 The court reasoned that “no appropriator [could] compel any other
appropriator to continue [wasting water] which benefits the former. If the senior appropriator, through scientific and technical
advances, can utilize his water so that none is wasted, no other appropriator can complain.”220 The downstream junior
appropriator using wastewater merely takes a risk by relying on continued *274 flow.221 The cities could change the location
of their discharge point without violating any duty owed to downstream appropriators. With the court’s holding, the cities
were able to keep their contracts to provide effluent for the proposed Palo Verde Nuclear Power Plant, allowing a more
economic use of the treated wastewater.
This holding gives cities more flexibility when it comes to assisting the recovery of riparian zones because cities own their
effluent and can do whatever they please with without fearing the loss of the effluent through forfeiture. In arid regions,
supplemental inputs of water are needed for restoration activities to support revegetation plans. 222 Treated wastewater is a
viable option that has been used in some projects. Wastewater that is simply discharged into an empty riverbed can have
some restorative effects on the local environment and can help recharge groundwater aquifers. Another common option is to
use constructed wetland systems that treat and recycle wastewater. Constructed wetland systems are engineered wetlands that
mimic natural wetland components, such as wetland vegetation, soils and associated microbial assemblages. 223 They are used
to treat effluent or other water sources. 224 Studies have shown that many “wetlands systems are able to provide an effective
means of improving water quality without creating problems for wildlife.”225 These systems take advantage of the processes
that occur naturally in wetlands. While some systems have been designed and operated solely for treating wastewater, many
others have a multi-use objective of treating wastewater and providing a water source for the creation and restoration of
wetland habitat for wildlife use and environmental enhancement. 226
While there are benefits to using treated wastewaters for wildlife use and environmental enhancement, there are also
drawbacks. For example, there may be negative consequences to the environment if effluent that supports environmental uses
is later moved or removed. Additionally, in some cases there is evidence of “a resulting change in wetland community types
and a shift to more opportunistic species” in response to wastewater flows.227 The quality of the treated effluent and its effect
on the environment is also not necessarily benign. There are concerns about the possible harmful effects due to toxic
materials and pathogens that can be present in wastewater.228 According to one study, “large volumes of effluent in wetlands
can contribute to contamination of surface waters used for *275 recreation and drinking water abstraction and, therefore,
represent a serious public health threat.”229 Where wastewater is discharged into naturally occurring wetlands, there are
concerns about potential long-term degradation as a result of additional nutrients and changes in the natural hydrologic
conditions.230 While the quality of treated wastewater and its effect on the environment are extremely valid concerns, it is still
a viable option for meeting critical environmental water needs. The uses of effluent have tended to be discretionary and can
be changed at any time. Given that effluent discharge can be relocated without restriction, some restoration projects are
relying on insecure water supplies.231
C. Arizona Groundwater
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When Europeans first settled the arid regions of the West, farmers, miners, cities, and homeowners found groundwater an
attractive source of water.232 Unlike surface water, groundwater is available for use throughout the year, which is important in
arid regions where the availability of surface water diminishes during dry seasons. 233 Further, the use of groundwater
eliminates both the cost of construction for transporting surface water and the inevitable water loss due to evaporation and
infiltration of water from earthen ditches.234 In Arizona, groundwater is generally considered to be higher quality because
some surface water sources are higher in salinity; but this may not always be true. 235
The legal system governing groundwater use also makes groundwater a more attractive source.236 While surface water is
governed by the prior appropriation doctrine, under Arizona’s common law, groundwater is not appropriable and can be
pumped by the overlying landowner, limited by the doctrine of reasonable use. 237 Under this doctrine, *276 property owners
have the right to capture and use groundwater beneath their land for a beneficial purpose on that land. 238 Arizona groundwater
law developed from the “territorial-day view that a landowner has a property interest in groundwater underlying the surface
estate.”239 Later decisions held that mere ownership of the land did not constitute ownership of the groundwater; instead it
simply gave the landowner a right to pump and use the groundwater for the benefit of the land.240 In other words, groundwater
is not “owned” until it is pumped from the ground--landowner has no right to enjoin neighbors from lowering the water table
under the landowner’s property.
The concept of reasonable use is vague. As long as the use is deemed reasonable, any person can pump groundwater from an
aquifer underlying that person’s land, even if it results in the diminution of another overlying landowner’s water supply. 241 A
use is reasonable “so long as it is taken in connection with a beneficial enjoyment of the land from which it is taken. If it is
diverted for the purpose of making reasonable use of the land from which it is taken, there is no liability incurred to an
adjoining owner for a resulting damage.”242
1. The Relationship Between Surface Water and Groundwater
Arizona law regulates groundwater and surface water differently. 243 According to Arizona law, groundwater is “water under
the surface of the earth regardless of the geologic structure in which it is standing or moving. [It] does not include water
flowing in underground streams with ascertainable beds and banks.”244 This split in the law provides a workable legal system,
but “it ignores the scientific reality that groundwater and surface water are often connected”245 and that “the boundary
between surface water and groundwater is not always clear.”246
Groundwater pumping can lower the water table surrounding a well; in these situations, the pumping creates a “cone of
depression.”247 The shape of the cone depends on *277 several factors, especially the rate the water is being pumped and the
permeability of the soil. Eventually, the pumping and the subsequent growth of the cone of depression will draw water away
from a stream that is hydrologically-connected.248 As a result, there can be devastating effects if the cone of depression
reaches a riparian area.249 The cone of depression can lower the water table below the root zone, which reduces
evapotranspiration and can damage plant and animal habitat. 250
Because Arizona practices two different water management schemes for surface and groundwater, conflicts can arise when
groundwater is hydrologically-connected to surface water. Those with land overlying an aquifer could pump groundwater for
the beneficial use of their land as long as the uses are reasonable. 251 But if the aquifer was the source of surface water, nothing
protected the surface water appropriators from the depletion of their water source. 252 Early on, Arizona courts began to
recognize this scientific reality. Hydrologically-connected groundwater was first called “subterranean streams,” but was later
termed “subflow.”253 In several early cases, the Arizona Supreme Court defined this hydrologically-connected groundwater as
subsurface flows located in “natural channels, between well-defined banks.”254 In a 1931 case, known as Southwest Cotton,
the Court described subflow as “those waters which slowly find their way through the sand and gravel constituting the bed of
the stream, or lands under or immediately adjacent to the stream, and are themselves a part of the surface stream.”255
After over seventy years, the Arizona Supreme Court issued a decision which affirmed its holding in Southwest Cotton and
remanded for the trial court judge to determine the proper procedure for separating appropriable subflow from
non-appropriable groundwater.256 But because the Court relied on the same scientific presumptions as it did in Southwest
Cotton, the Court received much criticism. After carefully researching, the trial court judge came up with a more
scientifically valid subflow definition. Finally, in Gila River IV, *278 the Arizona Supreme Court affirmed the trial court’s
definition of subflow as the “saturated floodplain Holocene alluvium.”257 Any underground water designated as subflow is
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subject to the prior appropriation doctrine pursuant to Section 45-141(A).258 There, the Court specifically defined subflow as
“a zone where water pumped from a well so appreciably diminishes the surface flow of a stream that it would be governed by
the same law that governs the stream.”259 Now, whenever ADWR faces the question of whether groundwater is subflow
relating to a general adjudication such as the Gila River Adjudication, ADWR must ask whether the drawing of the
underground water tended to diminish appreciably and directly the flow of the surface stream. 260
In January 2002, the same court issued a minute entry ordering ADWR to prepare a report for the Gila River Adjudication
“specifically identifying and describing the procedures and processes it proposes to use to establish the limits of the subflow
zone.”261 In 2005, the court approved ADWR’s report, “Subflow Zone Delineation Report for the San Pedro Watershed.”262
Twenty-six objections and comments were filed by claimants concerning this report; on March 15, 2011, the claimants
presented their legal and technical objections before the court.263
Although Arizona does recognize the existence of subflow and has developed a procedure for determining a subflow zone,
such determinations are highly contentious and can take years to resolve. 264 This may not be the most expedient or efficient
way of protecting environmental water needs.
*2792. The 1980 Groundwater Management Act
The common law doctrine of reasonable use governed groundwater law until the Groundwater Management Act (GMA) of
1980 superseded it for some parts of Arizona. 265 Several events in the 1970s led to a reform in Arizona’s groundwater law. 266
Continued over-drafting of the state’s aquifers threatened the state’s economic well-being.267 In addition, then-Secretary of the
Interior Cecil Andrus threatened to take away Arizona’s funding to construct the CAP unless the state overhauled its
groundwater law.268 In what became known as the FICO case, the Arizona Supreme Court issued a ruling that prohibited the
transportation of water off the overlying land if the water was not used to benefit the overlying land, but was merely
transported to and used on other property.269 This decision threatened the water supply of cities that relied heavily on
transported groundwater, such as mining towns and Tucson. 270 These factors helped push the effort for a change in Arizona’s
groundwater law and the creation of the GMA.
The GMA declares that it is the policy of Arizona “to conserve, protect and allocate the use of groundwater resources.”271 In
doing so, the GMA established a regulatory framework for the comprehensive management of groundwater. 272 Aimed at
reducing Arizona’s overdraft of groundwater, the GMA established a system of quantified groundwater rights for existing
users and conservation requirements in certain areas known as Active Management Areas (AMAs). 273 The GMA
grandfathered existing groundwater uses,274 made some rights transferable,275 restricted most new groundwater uses,276 and
*280 authorized a new agency, the ADWR, to manage groundwater in the state. 277 As a result, the GMA altered Arizona’s
groundwater common law.278 Areas outside AMAs are still governed by the common law groundwater doctrine of reasonable
use.279 An example of the alteration in Arizona’s groundwater law is that in certain situations a landowner can withdraw
groundwater “subjacent to his land subject to restrictions imposed by the GMA and the Groundwater Code.”280 But the most
innovative aspect of the GMA is the restriction on the use of groundwater for new residential developments and some new
industry in three of the four original AMAs.281
The GMA divided the state into three categories: Active Management Areas (AMAs), 282 Irrigation Non-Expansion Areas
(INA)283 and “all other areas”.284 AMAs are defined as “geographical areas where groundwater supplies are imperiled.”285 The
GMA initially created four AMAs: Tucson, Phoenix, Prescott, and Pinal. 286 The Santa Cruz AMA was later added.287 Not all
the AMAs have the same goal. The Phoenix, Prescott and Tucson AMAs seek to obtain safe-yield by 2025.288 Similarly, the
Santa Cruz AMA seeks to establish safe-yield and to prevent local water tables from experiencing long-term declines.289 But
since the Pinal County AMA is made up of predominately agricultural lands, the goal differs and focuses on the
“development of non-irrigation uses,” and the “preserv[ation] [of] existing agricultural economies ... for as long as
feasible.”290
*281 The GMA designated the Douglas critical groundwater area and the Joseph City critical groundwater area as INAs and
laid guidelines for future designation of INAs.291 The Harquahala area was later designated as an INA.292 The Director of
ADWR can designate an INA if there is insufficient groundwater to provide a reasonably safe supply for irrigation at the
current rates of withdrawal and the establishment of an active management area is not necessary. 293 When an area is
designated as an INA, a restriction is placed on the number of irrigated acres that can be added in an area. 294
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Arizona’s groundwater code exempts from regulation small non-irrigation wells. If a well is used for non-irrigation purposes,
has a maximum capacity of thirty-five gallons per minute, and was drilled before April 28, 1983 (or drilled after that date, but
there was a notice of intention to drill on file with ADWR), then the well is exempt from the groundwater code restrictions
and does not need to be registered.295 New exempt wells can also be drilled.296 Since wells do not need to be registered, it is
unknown how many wells exist or how the wells affect aquifers. 297 While one well might not have an impact on groundwater
wells, a large number of these exempt wells can have an impact on groundwater levels. 298 These exempt wells have affected
the underground water sources for rivers and have damaged riparian habitats that are dependent on these surface water
flows.299
3. Relationship between the Groundwater Management Act and Environmental Water Needs
One of the basic features of the GMA is the Assured Water Supply (AWS) Program. 300 The AWS program requires land
developers301 in AMAs to demonstrate an *282 assured water supply.302 A developer cannot obtain a subdivision plat approval
without demonstrating: (1) a 100-year water supply to satisfy the subdivision’s needs is “physically, legally, and continuously
available”; (2) the water supply is of sufficient quality; (3) the water use is consistent with the management plan and AMA’s
management goal; and (4) the developer has the financial capacity to construct the water infrastructure to use the available
water supply.303 If a development is located with a municipal supplier’s service area, then the developer can simply obtain a
written commitment of the water service as long as the provider has been designated as having an assured water supply. 304
This means that the developer may not drill new wells but must obtain water from the existing service provider. But if the
development is outside such areas, then the burden is upon the developer to meet the AWS requirements. Developers can
meet their AWS requirements by enrolling into the Central Arizona Groundwater Replenishment District (CAGRD). The
CAGRD was created in 1993 to enroll members who were obligated to replenish groundwater use considered to be “excess
groundwater” according to the AWS rules’ detailed calculations.305
The basic criteria needed to get a certificate of AWS have been in place since 1980 by statute, but the 1995 AWS Rules,
which are ADWR’s regulations, made some changes that are relevant to environmental water needs. The 1995 AWS Rules
strengthened the consistency with the management goal requirement; it now mandates that applicants demonstrate the use of
renewable water supply, instead of groundwater, in the amount necessary to meet most of the development’s demand for 100
years. The rules established standards for the use of renewable water resources. But if a proposed source is groundwater, then
a hydrologic study of the affected area must be conducted and submitted with the application for AWS. Groundwater is
considered physically available only if certain depth-to-static water level standards are not exceeded in 100 years. 306
Depth-to-static water means the level at which water stands in a well when no water is withdrawn by pumping or by free
flow.307 Basically, the law places a limit on how far below the surface water can be pumped in the next 100 years. The 1995
AWS Rules raised the physical availability depth-to-static water standard. The physical availability depth-to-static water
standard changed from 1,200 to 1,000 feet below land surface in the Prescott, Phoenix, and Tucson AMAs, and 1,100 feet
*283 in the Pinal AMA.308 However, the rules do not establish a depth-to-water standard for the Santa Cruz AMA.309
These depth-to-water standards were not based on hydrological studies to determine the level of pumping that would still
allow the aquifer to obtain safe-yield by 2025. Instead, the depth-to-water standards were based on the maximum well depth
allowed for a well in Arizona’s 1973 Water Adequacy Program, which still applies today for areas outside of AMAs. 310 Due
to the hydrologic connection between groundwater and surface water that may exist in some places, these standards can have
implications for rivers and streams and, consequently, for environmental water needs. For example, in the Tucson AMA, the
rule states that groundwater can be pumped as long as the groundwater does not dip 1,000 feet below the land surface in the
next 100 years. In places where groundwater is hydrologically-connected to surface water, groundwater falling this far below
the surface could cause surface water flows to decline and may drop the water table below the root zone in riparian areas.311
When the water table drops below the root zone, plants are damaged and animal habitat is affected.312
D. Riparian Focused Legislation
1. Riparian Protection in Arizona
Beginning in the 1980s, Arizona took major steps towards riparian protection and restoration. Some actions in the 1980s
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include: in 1985, the establishment of the Governor’s Task Force on Recreation on Federal Lands; in 1986, publication of the
Arizonans’ Recreation Needs on Federal Lands; in 1988, publication of the Arizona Wetlands Priority Plan, which was an
addendum to Arizona’s 1983 Statewide Comprehensive Outdoor Recreation Plan (SCORP); in 1988, publication of the
Report of the Commission on the Arizona Environment; the 1989 SCORP; and the 1990 publication of the Final Report and
Recommendations of the Governor’s Riparian Habitat Task Force.313 Additionally, former Governor Rose Mofford issued
Executive Order 89-16 in 1989 and Executive Order 91-6 in 1991 to address the protection of riparian areas. 314
As part of an effort to address the public concern for riparian areas, the Arizona Legislature passed the Riparian Area Act in
1992.315 In addition to amending *284A.R.S. Section 45-101, which provides the definition of a riparian area, 316 the Act
contained three components. One part directed three state agencies to study different aspects of riparian areas. 317 The second
part formed and directed the activities of the Riparian Area Advisory Committee (RAAC). 318 The third part was the final
recommendations for protecting, maintaining and restoring riparian areas developed by RAAC. 319 The RAAC created a
possible structure for riparian area planning; these plans would be unique to an area, locally driven, provided with technical
and financial assistance, and have minimal to no regulatory authority. 320 The purpose of the planning was to develop
recommendations that the Arizona legislature would consider and, hopefully, institute change in Arizona law that would help
protect and restore riparian areas. These recommendations were submitted to the Governor and legislature, but they did not
result in changing any existing state regulations at that time. Again, this was another failed attempt to help riparian areas in
Arizona.
In 2000 at the Conference on the Twentieth Anniversary of the GMA, then-Governor Hull announced the establishment of
the Governor’s Water Management Commission (GWMC). 321 The GWMC was tasked to review the GMA and recommend
changes to make sure that the AMAs were able to meet their current and future water demands. 322 The GWMC released its
Final Report in 2001 and acknowledged that environmental water needs were not addressed in the GMA. 323 The Final Report
included some recommendations that, if adopted, would have addressed some environmental water needs within the state.
These recommendations were never adopted.
2. Arizona Water Protection Fund
In 1994 the Arizona Legislature established the Arizona Water Protection Fund (AWPF). The AWPF has a legislative goal of
providing funds to develop and implement measures that would “protect water of sufficient quality and quantity to maintain,
enhance and restore rivers and streams and associated riparian habitats, including fish and wildlife resources that are
dependent on these important habitats consistent with existing water law and water rights.”324 The creation of the AWPF
stemmed from one of several relinquishments of Central Arizona Project (CAP) water by entities outside its service area. 325 In
1983, CAP allocations were determined by then-Secretary of the Interior James Watt for *285 Indian uses, non-Indian
municipal and industrial uses, and non-Indian agricultural uses.326 When these CAP deliveries were allocated in Arizona,
several communities, mining companies, and private water companies that were not in its service area were designated to
receive allocations.327 The Town of Payson was one of them.328
Payson planned to develop local surface water supplies, most of which were owned by the Phelps Dodge Corporation and the
Salt River Project (SRP).329 However, due to certain environmental issues associated with the potential exchange of its CAP
entitlement for East Verde River water rights held by SRP, Payson decided to sell its CAP entitlement to the City of
Scottsdale.330 The relinquishment of its CAP allocation ultimately enabled Payson to acquire water rights in the Blue Ridge
Reservoir in 2004. At this time, then-Secretary Bruce Babbitt sought to use the monies to be refunded to Payson to establish a
riparian restoration fund for environmental projects in the West. 331 Concerns were expressed by political and administrative
leaders about the confiscation of state tax dollars for environmental projects outside of Arizona. 332 At the same time, there
was an interest in developing some kind of program to protect and restore riparian areas in Arizona. Despite this interest, the
issue of regulatory programs for riparian protection had long been a source *286 of political conflict in Arizona.333 Regulatory
protection for riparian areas could not pass through the legislature. 334 The legislative impasse, combined with the political
scenario, created an impetus for change. To quickly resolve the dispute with Secretary Babbitt and to allow Payson to receive
its refund, the state legislature authorized the creation of the AWPF. 335 In the end, none of Payson’s public monies were used
to start the fund proposed by Secretary Babbitt; instead, the monies were refunded to Payson and the AWPF became a
reality.336
The AWPF is a riparian protection and enhancement program that operates at a local scale. 337 The purpose of the AWPF is to
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provide funding for developing and implementing projects to protect water quality and quantity to maintain, enhance and
restore rivers and streams and their associated riparian habitats.338 The AWPF Commission is composed of fifteen appointed
citizen-based voting members and two non-voting state agency members.339 Parties interested in receiving AWPF funding can
apply to the Commission. The AWPF Commission’s role is to “evaluate, select, and administer these grants to local
parties.”340 In light of its role, the AWPF is not a guarantee of riparian protection. First, its annual funding of five million
dollars is subject to legislative appropriation, which has seldom been provided. 341 Second, because AWPF is decentralized
and non-regulatory in nature, it operates at an inherent disadvantage. AWPF must be approached by individuals,
organizations, or government agencies who want to put the time and effort into creating a riparian enhancement plan. 342
Participation in AWPF is completely voluntary and functions on an ad-hoc basis. Individual projects may not achieve all of
their restoration or protection goals. Of course, AWPF policies have established rules ensuring that plans complete proposed
work and have some elements like post-project reporting and monitoring.343 AWPF also does not have the resources to ensure
that the local landowner continues to maintain the AWPF-supported riparian improvements in subsequent years and
decades.344 Further, there is no regulatory regime that identifies riparian areas in need of *287 rehabilitation and identifies a
person responsible for this rehabilitation. Thus, there is no systemic manner for protecting riparian areas in Arizona. 345
It appears that the AWPF may be the only program that is designed to protect the riparian environment in Arizona; the
AWPF may be the exception that proves the rule that the environment is “forgotten” in Arizona water law.
V. FUTURE OPPORTUNITIES
While there are some limitations in the protections offered by federal and Arizona water related law, there are future
opportunities for change. This section is divided up into two sections: regulatory advantages that already exist and changes
that can be made; and voluntary transactions.
A. Regulatory Advantages that Already Exist and Changes that Can be Made
1. Federal Protections
a. Federal Reserved Water Rights
The doctrine of federal reserved rights, grounded in the Constitution, enables the federal government to preempt state law
when it comes to regulating water.346 Whenever the federal government reserves or acquires land for a particular purpose,
there is an implied reservation of unappropriated water to achieve the reservation’s purposes, depending on those purposes. 347
Through this doctrine, the federal government can obtain water rights for unappropriated water, and that water right dates to
the time of the land acquisition.348 If a reservation or acquisition of land for federal purposes would give the federal
government a more senior right based on the date of reservation, as compared to a new instream flow appropriation under
state water law, then the environment would be benefitted more by the federal government exercising its federal reserved
right. Of course, the federal government would still have to apply through ADWR to obtain a water right for the purposes of
the reservation; the right has the advantage of the earlier reservation date. The federal reserved right gives federal agencies a
potential tool to protect environmental water needs against other existing users with a lower priority. Even if the purpose of
the reservation is not related to the environment, for example the purpose of recreation, the environment still benefits from
water flows that remain in the stream. Thus, in places where the federal land *288 agencies exercise their rights, instream
(and groundwater) environmental water needs can be protected.
b. Other Federal Laws
Besides constitutional protections, there is an array of federal laws that indirectly address environmental water needs. While
the Clean Water Act focuses on water quality and not on the quantity of water, clean water still benefits the environment. The
Endangered Species Act is used to protect endangered species and their habitats. The definition of critical habitat necessarily
includes the water quality and quantity needed for the species to recover. 349 Protection of water for these species’ habitats
means that these areas will be getting the water needed to maintain the ecosystem for the species to recover and survive in the
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future. Arizona has several listed threatened and endangered species. Through the Lower Colorado Multi-Species
Conservation Program (MSCP) and other MSCPs in the state, Arizona has taken action aimed at recovering listed species and
preventing the future listing of other species. 350 At the same time, the Lower Colorado MSCP is committed to accommodating
current water diversions and power production, and optimizing opportunities for future water and water development. Given
these obligations, those implementing the Lower Colorado MSCP may have difficulty providing the water needed to
maintain and restore the habitat and species.
Finally, the Wild and Scenic Rivers Act empowers the federal government to utilize the federal reserved right doctrine to
obtain the amount of unappropriated water available at the time of designation to meet the needs of the river’s outstandingly
remarkable values (ORVs).351 Depending on the river’s ORV, the environment stands to benefit from the federal
government’s appropriation of an instream flow. If one recognized value of the instream flow is an element of the ecosystem
or ecosystem function, this environmental value can be protected against junior water users.
2. Arizona Law
a. Public Trust Doctrine
While states like California and Hawaii have extended the concept of the public trust, Arizona has adhered to a minimalist
public trust doctrine. An option for Arizona is liberalizing its definition of public trust values to include environmental needs
through the courts or the Arizona Legislature. After a string of cases on the public trust doctrine, the California Supreme
Court finally held that the state’s version of the doctrine extended to environmental purposes. 352 California courts have
created two distinct public trust doctrines: one for aquatic wildlife habitat, and one for wildlife, which make up the “natural
resources *289 of inestimable value to the community as a whole.”353 Though California has taken much of the
acknowledgement for this achievement, Hawaii has a broader public trust doctrine than California.354 Hawaii also recognizes
two public trust doctrines: the navigable water public trust, and the water resources public trust, which is based on the state’s
complex history and Native Hawaiian rights.355 These doctrines have evolved into a broad ecological public trust favoring
public rights over private.356 Recognizing the scarcity of freshwater in the state, the Hawaii Supreme Court has even held that
maintaining waters in their natural state was a distinct use under the water resources trust. 357
b. Prior Appropriation
Beneficial use is the measure and limit to the use of surface water. If an appropriator is not utilizing his water in a beneficial
way, but instead wasting the water, then this is not considered a valid use of an appropriation. However, courts have loosely
construed the definition of “waste” in favor of the appropriators, and conservation requirements have been limited. 358 Arizona
could try to encourage users to conserve water by giving them the benefit of the conservation. This is an approach taken by
California, among others.359 California allows users to sell conserved water. There were two reasons for allowing this:
metropolitan areas could afford to finance conservation programs for irrigators, and water was more economically valuable as
an urban use rather than as irrigation.360 The legislature seemed to foresee the development of markets to meet urban needs
without the necessity of building environmentally harmful dams and reservoirs. Section 1011 of the California Water Code
provides that “any cessation or reduction” in the use of appropriated water is “deemed equivalent to a reasonable beneficial
use of water ... No forfeiture of the appropriative right to the water conserved shall occur ...”361 The Code defined water
conservation as “the use of less water to accomplish the same purpose or purposes of use allowed under the existing
appropriative right.”362 California’s amended Water Code provides a kind of flexibility to appropriators that is absent in
Arizona law. Not only do appropriators have the option to sell water saved due to conservation efforts, but also appropriators
can just let the water go back to stream without losing the right. With this change in law, Arizona appropriators could choose
to make their rights available for purchase by conservation advocates or leave water in streams longer than five years.
Environmental water needs in Arizona would benefit from a similar change in this state’s water laws.
*290 c. Instream Flows
While some modifications need to be made to Arizona’s ISF law, the law does recognize the value of instream flows. ISFs
directly benefit environmental water needs. If an instream flow is based on wildlife, the water stays in the stream for the sole
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benefit of wildlife or, essentially, the environment. Further, Arizona law allows individuals and nongovernment entities such
as the Nature Conservancy to apply for new ISF rights. Alaska and Nevada are the only other states that permit this. 363 While
Arizona law does allow anyone to acquire an instream flow appropriation, the law only allows the state or one of its political
subdivisions to hold severed and transferred ISF rights. This means that an appropriator can sever the water rights from their
lands and transfer the water rights to the state or its political subdivisions for recreation and wildlife purposes, among
others.364 This is a limitation in Arizona ISF law that could be changed through legislative action. For instance, the law could
be changed to allow individuals to hold severed and transferred water rights for ISF purposes.
d. Minimum Flows
As another option, the Arizona Legislature could pass a law that would allow the state government to establish minimum
water flows or levels. Several states including California and Washington have done so. For instance, Washington places a
special emphasis on protecting instream and natural values and rights. 365 Washington allows its Department of Ecology to
establish minimum water flows or levels to protect fish, game, birds or other wildlife resources, or recreational or aesthetic
values, whenever it appears to be in the public interest to do so. 366 The Washington Department of Ecology also has the power
to establish minimum flows or levels to protect the water resource or preserve the water quality. What is unique about
Washington is that the legislature passed a law requiring the Department of Ecology to establish, in cooperation with Indian
tribes and the Department of Fish and Wildlife, a statewide list of priorities for the evaluation of instream flows. 367 The main
goal of this law was to foster wild salmonid reproduction. This sort of minimum flow law is just another example of a
possible beneficial change that can be implemented in Arizona.
e. Groundwater
The Governor’s Water Management Commission’s Final Report in 2001 recommended an amendment to Arizona’s law that
would require the legislature to develop a list and maps that would delineate designated riparian protection zones within the
Active Management Areas, with a proposed map included in the report. The identification of these “designated riparian area
protection zones” would be legislatively adopted and would be *291 “based on a half-mile buffer zone adjacent to specified
stream segments or cienegas within an AMA.”368 The AWPF would be given the list of designated riparian zones for review
and to recommend modifications, through a public process, to the legislature. 369 None of these recommendations have ever
been incorporated into Arizona law.
After delineating by statute these designated riparian zones, there are two possible ways to change Arizona law that could
benefit the environment. The first change would be to amend the Arizona Water Code to prevent certain new wells from
being drilled within designated riparian area protection zones located within AMAs. 370 Instead of outright banning wells in
these zones, another option would be a requirement that the Director of ADWR adopt rules to establish criteria determining
whether a proposed well in a designated riparian zone would adversely impact the riparian area. 371 Both of these rules would
apply to both non-exempt and exempt wells (exempt wells are wells with a maximum pump capacity of thirty-five gallons
per minute or less). Preventing wells from being drilled in areas within a specified distance from “designated riparian area
protection zones” would alleviate the danger of the AWS rules’ depth-to-water standards. Another way to alleviate the danger
of the combined impact of exempt wells would be to change the exempt well statutes. 372 The GWMC first recommended that
new exempt wells should have a maximum pump capacity of twenty gallons per minute, instead of thirty-five gallons per
minute, although its recommendation would exempt higher flow rates if there was a demonstrated need. 373 A second
recommendation related to exempt wells within the service area of a water provider or other groundwater withdrawal
authority.374 Under this recommendation, an entity could not drill a new exempt well in a municipal provider service area
unless that entity had been denied service from the provider.
Because groundwater pumping affects many Arizona streams and riparian areas, these changes in the law could slow down,
or even reverse, degradation caused by groundwater pumping.
f. Other Programs
The Arizona Water Protection Fund, as mentioned before, is an ad hoc program that works from the bottom up. Interested
groups must approach the AWPF Commission with a program or management plan in mind that would help a riparian zone.
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Despite its bottom up organization, AWPF has been able to fund successful riparian habitat *292 rehabilitation projects,375
and it would be a benefit to provide more funding for AWPF. A reduction in funding to AWPF would likely limit efforts to
restore and protect riparian areas.
B. Voluntary Transactions
In addition to continuing existing programs and making changes to state law, it is important that full exploration be given to
encouraging voluntary arrangements that address environmental water needs. Although a full discussion of voluntary
programs is beyond the scope of this paper, a few options are discussed. Just as developers have bought water rights from
farmers for human uses, NGOs have attempted to sever and transfer water rights to instream flows. Another ongoing effort is
the University of Arizona’s Water Resources Research Center’s Conserve to Enhance mechanism, which connects individual
water conservation with environmental concerns to create funds that will be used to purchase water for the environment.376
Through Conserve to Enhance, municipal water customers have the option of donating the money saved through their own
water conservation efforts to a fund that would purchase water supplies for environmental enhancement projects. Funds
collected may be used for the purchase or leasing of instream flow rights or water transfers. This program is designed to build
upon the motivation of individuals who would like their water conservation to yield environmental benefits. The voluntary
program is still in the pilot stages and will first be launched in Tucson. Participants must agree to make a monthly donation to
the Conserve to Enhance Program based on the money saved from their water bill. The Conserve to Enhance Program
therefore provides a way for members of the community to take part in conservation that will directly help the environment.
CONCLUDING REMARKS
As a state known for its physical beauty, Arizona’s environment is an asset that must be considered as we grow. In order to
avoid further environmental degradation as Arizona water demands continue to grow, it is important to maintain existing
legal and institutional options and develop new options for environmental preservation, restoration, and enhancement. To
examine how the environment is considered and how it is “forgotten” or overlooked in Arizona water law and policy, it was
necessary to examine the history and status of present water law. As this paper illustrates, there is very limited recognition of
environmental water needs incorporated into Arizona law. Furthermore, disincentives to *293 voluntary water transactions
that could have environmental benefits are widespread. Given the status of Arizona water law and the limited likelihood of
significant changes in the near term, an important next step in supporting voluntary efforts to bring the environment to the
table as a water-using sector is describing Arizona’s environmental water needs. Coupling the legal analysis with a
quantification of environmental water needs will increase the chances that the environment is included in regional and
statewide efforts to meet Arizona’s future water needs. 377
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