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WATER SUPPLY AND GROUNDWATER ISSUES IN THE 
UPPER VERDE VALLEY OF ARIZONA

Brian Patrick1  and Aregai Tecle2

OVERVIEW
The Verde watershed of central Arizona provides a 

riparian ecosystem amidst the state’s semi-arid central 
highlands.  Despite its unpredictable and dry climate, 
conditions in the upper Verde Valley have supported 
one of Arizona’s few perennial rivers.  As such, the 
Verde River has become a vital riparian habitat suitable 
for preserving biodiversity and protecting native fish, 
migrating birds, and other threatened species.  The river 
also provides recreational and economic opportunities 
for local and regional communities, which can exist only 
with the continued health of the river and its surrounding 
watershed.  

The struggles over water management are in many ways 
the defining characteristic of life in the arid Southwest. 
This is because water demand under uncertain availability 
in the semiarid state of Arizona has increased substantially 
over the last 30 years and, with continued population and 
economic development, future projections point out that 
water demand will continue to exceed supplies in the 
study area.  While the legislature and courts have sought 
to resolve the complex issues of water claims, they have 
yet to develop the legal framework to address either 
hydrological reality or long-term water sustainability.  
There exists great debate on how to resolve the strenuous 
pressure from decreasing quantity and deteriorating 
quality of water in the headwaters of the Verde River with 
population growth and accompanying rapid groundwater 
exploitation in the area.  There is presently an opportunity 
to utilize the information gleaned during the past century of 
water management to develop strategies which can ensure 
the continued health of the groundwater and surface water 
systems in the Verde Watershed.

PHYSICAL SETTING OF THE STUDY AREA
The Verde Watershed lies in the transitional zone 

between the Colorado Plateau and the basin and range 
province in central Arizona.  Specifically, the area lies 
between the Mogollon Rim to the north and east and the 
Black Hills to the west and South (See Figure 1).  The 

upper portion of the watershed lies primarily within 
Yavapai County.  The water in this area flows towards the 
Colorado River and the Grand Canyon to the north, and 
the Salt River basin to the south.  A complex geology and 
location adjacent to the wetter highlands have created a 
substantial groundwater aquifer below the valley despite 
the region’s semi-arid climate.  This lucky mixture of 
conditions has allowed the Verde River to thrive in this 
area.

The valley between the Mogollon Rim and the Black 
Hills is an important basin with a substantial aquifer that 
holds between 13 and 22 million acre-feet of water and 
receives recharge between 107,000 and 138,000 acre-
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Figure 1: Verde Watershed Map (Nature Conservancy, 2010). 
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ft. /year (Stitzer et al, 2009 p11-12).  Throughout the 
region the quality of the groundwater is generally very 
good despite some occasionally recurring areas of high 
contaminants.  Due to distinct geological, topographical, 
and hydrological characteristics, the basin is divided 
into four sub-basins.  The upper-most of these is the Big 
Chino Sub-Basin which lies in the north and west of 
the watershed.  This sub-basin covers an area of about 
1,850 square miles and is thought to hold 8 to 10 million 
acre-feet of groundwater.  This sub-basin is bordered 
on the southeast by the Little Chino Sub-Basin, which 
is far smaller in size and contains a smaller amount 
of groundwater, but has seen a far greater level of 
development due to its long history of human settlement 
and economic activity.  The largest sub-basin in the Verde 
Basin is the Verde Valley Sub-Basin which comprises 
2,600 square miles bounded by the Mogollon Rim, the 
Big Black Mesa, the Black Hills, and Fossil Creek.  At 
the lower end of the watershed is the Verde Canyon Sub-
Basin which is characterized by complex geology and 
minimal groundwater development (Stitzer et al, 2009 
p11-12).

For the most part, the water-bearing units are 
hydraulically connected and can be thought of as one large 
regional aquifer underlying the Upper Verde Watershed.  
The regional aquifer in the upper Verde River consists 
of a shallow alluvium along the river and the deeper 
aquifers of the Verde Formation, Coconino Sandstone, 
Supai Formation, Redwall Limestone, Martin Formation, 
and Tapeats Sandstone (See Figure 2 for a cross-section 
of the layers of the regional geologic formation).  Water 
moves through the various water-bearing rock units as it 
moves down gradient towards the valley.  Generally in 
the northeast, above the Mogollon Rim, the water-bearing 
layers include the Coconino Sandstone, Supai Formation, 

Naco Formation, Redwall Limestone, Martin Formation, 
and Tapeats Sandstone.  In the lower valley, the water-
bearing layers are mainly the Verde River Alluvium, the 
Verde Formation, the Supai Formation, and the Redwall 
Limestone.  In the Black Hills, the layers consist of the 
Redwall, Martin, and Tapeats formations.  The upper-
most regional aquifer is largely unconfined, although 
zones of confined aquifers are found in the Verde, Supai, 
and Redwall Limestone formations (Owen-Joyce et al, 
1983 p13-14). There are also scattered, disconnected 
aquifers found perched throughout the watershed in 
the alluvium, volcanic rocks, and limestone formations 
above the regional aquifer.  While these aquifers do 
not cover large areas, they are locally significant water 
sources (Owen-Joyce et al, 1983 p28-31).

Generally, water enters the system through porous 
soils and rocks from upland precipitation and snowmelt.  
In some instances, this water flows for some distance as 
subsurface flow before emerging in the form of springs 
along valley slopes and stream channels.  Typically, most 
of the stream water flows for a short distance before 
infiltrating again to the water table below (Hoffman, 
2002 p3).  Most of the water for aquifer recharge comes 
from upland areas of the Mogollon Rim, which has 
much higher annual precipitation and large stretches of 
exposed permeable sandstone, limestone, and volcanic 
rocks.  Recharge also occurs in the central highlands, 
particularly along the eastern flank of the Black Hills, 
which are extensively faulted.  The groundwater from the 
surrounding highlands flows down gradient towards the 
Verde River (Owen-Joyce et al, 1983 p16).

While it is milder than some surrounding regions, the 
climate of the Upper Verde Valley is defined by its aridity 
and high seasonal and spatial variability.  The average 
annual precipitation in the watershed ranges from less 

Figure 2: Geologic Cross-section of the Verde Valley (Ho�man, 2002 p3)
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than 12 inches in the lower areas to around 30 inches in 
the uplands.  Most of this precipitation comes in the form 
of winter storms that are characterized by long duration, 
low intensive and wide spread frontal precipitation 
patterns as well as by short duration, very intensive and 
localized summer monsoons.  The area’s temperatures 
are milder than those of the surrounding regions: the 
average annual temperatures ranging between 41°F 
and 73°F.  The differences between the high and low-
lying areas permit a diversity of vegetation zones that 
range from semiarid grasslands and chaparral in the 
valley to pinyon, juniper, and ponderosa pine forests on 
the higher elevations (Hoffman, 2002 p2; Phillips and 
Tecle. 2003; Shaw, 2006).   Tree ring analysis of historic 
climate change shows a boom-bust pattern of drought.  
Such analysis shows the most severe droughts in the 
last millennium occurred from 1276 to 1299 and from 
1573 to 1593.  Tree ring analysis of more recent times 
shows that the most severe droughts occurred between 
1942 and 1957 with the last quarter of that century being 
a relatively wet period for the region (See Figure 3 for 
the historic precipitation pattern in the area) (Barnett et 
al, 2002 p11).

The most prominent hydrologic feature of the Verde 
Watershed is the Verde River.  The Verde River holds 
the distinction of being one of the few perennial rivers 
in the state and is designated by the federal government 
as a Wild and Scenic River.  The river emerges in the 
upper Verde watershed above Paulden and meanders 

195 miles to the southeast before converging with the 
Salt River outside of Phoenix.  Diversions for irrigation 
aside, the river remains free-flowing for most of its run 
until it reaches Horseshoe dam.  While large rivers in 
more temperate regions are formed from the confluence 
of mountain streams, the Verde’s headwaters emerge 
from springs discharging water from the regional aquifer 
(Wirt et al, 2005 PG1).   This groundwater permits the 
perennial flow of the stream despite the area’s sparse 
seasonal precipitation pattern.

The Verde Watershed is characterized by a meager 
precipitation pattern supplemented by a robust 
groundwater system which permits the occurrence of 
a perennial riparian environment in the arid southwest.  
The contrast with the surrounding scrubland is stark and 
has made this a natural focus for attention by people 
looking to settle in the milder climate of central Arizona.

HISTORICAL SETTING OF THE STUDY AREA   
An understanding of the underlying landscape and 

scientific studies is insufficient to appreciate the current 
conditions of the Upper Verde Valley.  Rather, the threats 
to the watershed are the result of centuries’ of resource 
exploitation in the region.  In order to gain a full picture 
of the complex problem, an examination on the historic 
conditions of the area is important.  

The Verde Valley has been inhabited for thousands 
of years, although modern history only remembers little 
of this beyond the remnants of archaic nomads.   The 

Figure 3: Prescott Precipitation 1876 – 2001 (Barnett et al, 2002 p12)
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first firm evidence of human activity in the Verde Valley 
emerged during the period 8,000 B.C. to A.D. 1 in the 
form of projectile points and light stone grinding tools 
(Pilles, 1981).  These tools indicate a mobile hunter-
gatherer lifestyle.  Small groups of people, most likely 
organized in clan fashion around familial ties, might 
have roamed the valley in search of food (Fish and Fish, 
1977; Sheridan, 1995; Phillips and Tecle, 2002).  More 
recent archeological evidence indicates that the Sinagua 
who inhabited the region by 650AD became very skilled 
and started building stone houses in the period following 
1000AD.  However, the precise effect that these 
inhabitants had on the watershed is unknown except 
that there is evidence that the Yavapai, Western Apache, 
Walapai and Navajo creating fires that cleared areas. 
Additional evidence from other Arizona river valleys 
suggests that some effects of diversion and firewood 
gathering in the area were present long before European 
arrival.  Some of the first Europeans that came to the 
Valley were Spanish explorers who entered the Verde 
Valley in the 16th century.  Although there was little 
effort to colonize the area interaction of the migrating 
Spanish with local indigenous people spread new 
diseases. There are documented plagues of smallpox and 
measles that might have reduced the native population by 
75% (Barnett et al, 2002 p13).  The situation significantly 
decreased agricultural activities in the valley resulting 
in reduced anthropogenic impacts on the area for some 
time. 

In the 1850’s and 60’s, burgeoning mining and 
ranching opportunities in the area brought settlers to the 
Prescott Valley. There the original territorial capital of 
Arizona was established near an available water supply 
that emerged from the Little Chino sub-basin at Del Rio 
Springs. The land use changes which came with such 
intensive settlement had immense impacts that were 
felt immediately by the settlers.  The situation at that 
time may be summarized by Charles Douglas Willard’s 
writing in 1879 on the experiences of the settlers soon 
after their arrival in the Valley. Concerning the situation, 
he wrote that the new comers: 

“turned the stock loose in the finest pasture 
to be found anywhere. The grass was knee 
high and as thick as it could stand… However, 
almost every settler who came into the country 
brought cattle and horses, and soon the range 
was well stocked. These animals would stay in 
the shade of the trees and graze on the vines. 
In the evening, they would meander out on 
to the mesa to graze, returning to the river 

to drink and enjoy the shade. Generally they 
traveled single file, and naturally they soon 
had a trail in the yielding earth. Besides eating 
up the grass that had grown for centuries, and 
tramping into the ground what they did not 
devour under their feet, the soil became packed 
so that when the rains came the ground would 
shed water like rain off a roof. About 1880, the 
river began cutting on the banks. From that 
time to the present, it has never quit.” Charles 
Douglas Willard 1950 (from Barnett et al, 2002 p16)

By 1891, the number of livestock in the valley reached 
its peak, perhaps exceeding 40,000 heads of cattle and 
200 thousand sheep.   Such overstocking had damaged 
the riparian conditions and destabilized the historic 
hydrological balance in the area.  Mining activities, 
particularly copper mining and smelting near Jerome and 
Clarkdale, brought further damage through disruption of 
rock layers, cutting of trees, and release of sulfur-laden 
smelter smoke and acidic water (Barnett et al, 2002 p16-
18).

The early and mid-20th century saw increased water 
exploitation as well as ineffective attempts to regulate 
water use and mitigate damage to the watershed.  In the 
1930’s, government involvement and improved technical 
know-how led to expanded land improvement projects 
and the construction of the first deep wells in the area.  
By 1937, the ensuing increased groundwater exploitation 
began to show through the local lowering of the water 
table.  Meanwhile land use changes and fire suppression 
activities led to an increased density of the ponderosa pine 
forest in the upland watersheds.  The resulting increased 
evapotranspiration combined with the worst drought in 
400 years put stress on the region’s water supply.  By the 
1950’s, the continued water stress brought extra efforts 
that increased water yield to fuel the growing water 
demands.  This led to short-sighted attempts of increasing 
runoff through removal of vegetation and alteration of 
stream channels to maximize flow.  During the 1960’s, 
there was an increase in timber harvesting activities both 
through commercial exploitation and government forest 
management strategies (Barnett et al, 2002 p16-18).

By the end of the 20th century, the regional economy 
transitioned from farming, ranching, and mining activities 
towards suburban development strategies (Figure 4 
outlines the change in land use patterns in the upper 
Verde Watershed during the last half of the century).  
From the 1920’s to the 1960’s, the population of Yavapai 
County remained around 25,000 people; however, in 
the 1970’s the population began to rise rapidly (Yavapai 
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County Water Advisory Committee, 2004 p4).  Between 
1980 and 1997 alone, the population ballooned to 
142,075 people with an annual average increase of 6.4% 
(Wirt et al, 2005 pA8). Figure 5 gives an overview of 
the population growth between 1910 and 2010.  Such 
unprecedented increase in population has created a huge 
demand for water that has been exacerbated by a history 
of legal claims which place ownership of Verde River 
surface water in the hands of downstream communities. 

Overall, our analysis supports the notion that any 
regional developments prior to the 19th century had little 
long-term effects on the region’s hydrology; however, 
land use changes in the 19th and 20th century, particularly 
mining and ranching, caused significant changes in 
the land structure and vegetation cover pattern that 
altered the fire regime, upland runoff, and downstream 
flow patterns.   Attempts to mitigate the effects of such 
anthropogenic changes were often short-sighted and 
failed to either restore to pre-settlement conditions or 
establish sustainable growth patterns.  These problems 

still persist in the 21st century in the region as it struggles 
to grow economically while maintaining a healthy 
hydrological and ecological integrity.

PRESENT WATERSHED SITUATION
Currently, Yavapai County is home to over 210,000 

people, a population which is expected to reach 329,300 
people by 2030 (Yavapai County Board of Supervisors, 
2012 p25).  Many community leaders see this trend 
of population growth as necessary for the economic 
prosperity of the region.  Thus, municipalities are 
forced to place a priority on ensuring continued water 
supply to meet the anticipated demand to support a 
continuous economic growth.  This intense need 
to satisfy ever growing water demands has elicited 
a strong debate over how to equitably divide the 
available limited water supply amongst the various 
stakeholders in the state as well as how to balance 
human need for water and its importance for broader 
ecosystem health.   

Figure 4:  Historic Land Use in Upper Verde Valley Riparian Area 1940 – 1995 (Data From Lopez et al, 2001).

Figure 5: Yavapai County Historic Population growth1910 - 2010 & Projection 2015 – 2030 (Historic Data 
From US Census, 2010 and WRDC, 2009; Projection from Yavapai County Board of Supervisors, 2012)
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The situation is made more complex by a history 

of water laws which leaves most of the Upper Verde 
Valley’s surface water beyond the reach of local 
demands.  In Arizona, surface water is governed by 
the doctrine of prior appropriation, which gives a 
priority right to those who claim the use of the water 
first with little or no concern on the need for water of 
local residents.  Due to difficulty in managing such 
an outdated water rights doctrine, most river waters in 
Arizona are over-appropriated and rights of their use 
not fully adjudicated in court.  Nonetheless, with the 
exception of some historic diversions for irrigation, 
about 90% of the surface water in the Verde River 
is controlled by the Salt River Project on behalf of 
downstream consumers (Marder, 2009 p16).  Thus 
most of the Upper Verde Valley’s water demands are 
met with groundwater accessed through wells and 
springs.  In an attempt to manage the widespread 
groundwater overdraft, the state established the 
Groundwater Management Act (GMA) in 1980.   
This law identified areas of potentially critical water 
shortages in the state and designated them as Active 
Management Areas (AMAs).  The Prescott area is one 
of them, and, as an AMA, it is required to comply with 
a safe yield doctrine that requires a balance between 
the amount of groundwater withdrawn and the amount 
of recharge to the aquifer.  In 1999, the Arizona 
Department of Water Resources determined that the 
Prescott Active Management Area was not achieving 
safe yield in its groundwater pumping.  This has been 
demonstrated since 1997, in which the Prescott area 

has withdrawn 6,610 to 9,830 acre-ft. /year in excess 
of recharge estimates (Wirt et al, 2005 A8).  With such 
unsustainable amounts of water withdrawal, the rapid 
population growth, and rising economic activities, 
Prescott area cities have recently been forced to 
formulate drastic changes to their water policies.

To make up for the local noncompliance, Prescott 
uses provisions of the GMA to allow it to transfer 
water from the neighboring Big Chino basin (see map 
in figure 1) to supplement its decreasing groundwater 
resources.  The Big Chino Aquifer is much larger than 
the Little Chino and has seen less intensive water 
withdrawal so far.  The City of Prescott purchased 
a ranch in the upper Big Chino Valley and has since 
established plans to construct a pipeline to bring 
in 8,717 acre-ft./year of additional water to bolster 
its existing resources (Wirt et al, 2005 pA8).  There 
is a lot of controversy over the appropriateness 
and consequences of transferring this water across 
sub-basins; however, there seems to be little other 
source of available water to the projected growth in 
the region.  Presently, all groundwater withdrawal 
projections foresee continued groundwater overdraft 
even with the cross-basin importation (See Figure 
6 for a demonstration of what a water budget for 
Prescott would look like with and without groundwater 
importation).

The effects of so much groundwater withdrawal in 
the area have been felt in the form of lowered water 
table and decreased spring discharge.  Since 1940, 
groundwater levels in the Little Chino Valley have 

Figure 6: Prescott AMA Groundwater Overdraft 1985 – 2025. It includes Projections For 3 Usage Scenarios 
and Big Chino Valley Water Importation (ADWR, 2010).
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declined more than 75 ft. in some places.  The Del Rio 
Spring’s discharge has been reduced from 2,400-3,400 
acre-ft. /year when it was first gauged in the 1940’s to 
its recent amount of 1,000 acre-ft. /year (Wirt et al, 
2005 pA11). This is a difficult trend to halt even with 
increased input from the Big Chino Sub-Basin as huge 
numbers of unregulated wells that are not accounted 
for exist in the region. Also wells which can pump no 
more than 35 gallons/minute are exempt from a number 
of groundwater regulations (AZ Senate Research Staff 
2008).  As of March 2007, Yavapai County had more 
than 27,000 exempt wells and at least 450 of such new 
wells are sunk each year (Marder, 2009 p7).

While pro-growth politicians in the Verde region 
view groundwater as a buried treasure to be mined, 
the reality is that this resource is an integral part of 
the perennial stream water in the Verde River.  As 
spring input is removed due to drops in water tables, 
there is less water available for flowing in the river’s 
channel.  Hydrologists recognize that surface water 
and groundwater systems are in many cases physically 
inseparable.  The same water that enters an aquifer 
through infiltration and percolation emerges as spring 
water (Viessman et al, 2003 p389).  Arizona water law, 
however, does not reflect the true link between surface 
water and groundwater.  Groundwater is managed by 
laws similar to those of mineral resources which grant 
land owners the right to withdraw the water below their 
property for any reasonable use.  Attempts to merge 
the legal handling of surface water and groundwater 
have only yielded a clumsy definition of the term 
“subflow.” It refers to groundwater that is immediately 
below surface water bodies that have undeniable 
interactions with the surface water flow.  These 
different approaches to surface water and groundwater 
management make it difficult to comprehensively 
manage the region’s water resources (Marder, 2009 
p17).  The differences in the legal frameworks which 
govern water management are cause for conflict 
amongst various water users, which must be settled 
in court.  Considering the interaction between surface 
water and groundwater, it would have been much better 
if both of them were managed using closely related 
laws.  Heavy withdrawal of groundwater without due 
consideration to surface water leads to stream water 
disappearance, resulting in loss of their functions.  
The functions that would be lost include source of 
water supply for domestic, agricultural, recreational, 
and wildlife uses as well as the provision of adequate 
water for stream riparian and aquatic habitat.  As such, 

the loss of perennial streams may place deadly stress 
on already endangered native fish, and the loss of the 
entire riparian ecosystems threatening the habitats 
and migration routes for the region’s diverse species.   
Prescott’s plan to withdraw groundwater from the Big 
Chino basin essentially threatens the headwaters of the 
Verde River which depend on water from the springs 
that dot this sub-basin.  A comprehensive research 
work on the area’s water resources indicates that 80 
to 86 percent of the base flow in the Verde River in 
its upper reaches comes from the Big Chino aquifer, 
while the rest of the base flow comes from the Little 
Chino aquifer (Wirt et al, 2005 pG10).  Due to heavy 
pumpage, the water table around Sullivan Lake (near 
Paulden) has been lowered by more than 80 ft. since 
1947.  Also, even though the historical perennial flow 
in the Verde River began near Del Rio Springs, there is 
no year-round flow to Sullivan Lake since the 1970’s.  
Continuous perennial flow of the Verde River now 
begins 2—5 miles farther downstream than earlier 
records show (Wirt et al, 2005 pG1).  Also simulations 
of the area’s groundwater predict that discharge from 
Del Rio Springs will cease completely by 2025 (Wirt 
et al, 2005 pA27).  

Much of the current debate on the future of the 
Upper Verde River has come in response to the huge 
population growth in the Prescott area and the plans 
to utilize groundwater from the Big Chino Aquifer.  
While this is definitely an area of concern it is a mistake 
to attribute all threats to the aquifer to Prescott’s 
development plan.  Due to the country’s recent 
economic downturn, the unprecedented population 
growth rates in the Prescott area have slowed down 
resulting in a reduced pressure to develop new 
resources.   A 2009 population growth projection in the 
area predicted that it would exceed 400,000 people by 
2030, definitely much higher than current projections 
(See Figure 5 for population growth projections 
through 2030) (Marder, 2009 p6).  The attention which 
has been given to the water shortage issue coupled with 
this reduced pressure gives real hope that a sustainable 
solution to the problem will be found.  Meanwhile 
groundwater exploitation in other parts of the Verde 
Valley, primary for municipal use, does present 
similar threats to the health of the Verde River’s flow 
and the conditions of the watershed.  Furthermore, 
the management of surface water during irrigation 
diversions is poorly managed and implemented: far 
more water is withdrawn than is needed.  While the 
water eventually returns to the main stem of the Verde 
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following the diversion, it results in stretches of dry 
channel following the withdrawal.  Such dry stretches 
break the continuity of habitats in precisely the same 
ways that groundwater mining threatens to do.  This 
highlights the need to examine and carefully design a 
comprehensive hydrological plan for the region as a 
whole rather than follow an approach that focuses on 
either a single location or legal classification.

Unsustainable groundwater withdrawal and use 
affect water quality, the perennial nature of the Verde 
River, and eventually threaten the future survival of 
communities and the health of riparian ecosystems 
in the area.  Changes in vegetation patterns, riverine 
structure, erosion patterns, and available water 
undermine the wealth which has attracted humans to 
this valley for millennia.  In addition, unsustainable 
groundwater use undermines the ability of the basin 
to support diverse species and weakens the ecological 
strength of the entire region.  Solutions are sparse, 
but recent debates have brought a lot of attention 
and research to bear on the problem.  To develop 
and implement sustainable solutions, a long-term 
holistic view of watershed health should be taken 
into consideration along with a new cooperative and 
regional approach to water rights.

CONCLUSIONS
Without any doubts, the struggles over water 

management are in many ways the defining characteristic 
of life in the arid Southwest.  Despite the difficulty faced 
from climatic variations and the generally low water inputs, 
there is a vibrant perennial stream in the Verde Watershed 
which has come to symbolize the watershed conditions in 
the region.  While it would be a mistake to ignore the role of 
climate variations in the depletion of watershed resources, 
it is unwise to deny the role that anthropogenic land use 
and resource consumption plays.  While the vagaries of 
southwestern weather patterns remain beyond the (direct) 
control of the region’s inhabitants, the decisions and priorities 
set by resource managers and citizens are very important 
to cultivate sustainable water resource development.  This 
requires balancing priorities for economic growth with the 
realities of limited water supply.  In this regard having a 
long-view on the water issues of an area is critical.  While 
some questions lack certain answers, we know enough 
about the area’s hydrology and water resources to make 
reasonable predictions about the effects of increased water 
consumption on both groundwater and surface water 
resources and to make appropriate management decisions. 

It is important for Arizona to recognize that for communities 
to adopt a successful water management effort, the state 
needs to have timely and appropriate state water laws which 
seems inadequate at the moment. Arizona Senate Research 
Staff.  2008.  Arizona’s Groundwater Management 
Code: Exempt Wells. [online] URL: http://www.azleg.
gov/briefs/Senate/EXEMPT%20WELLS.pdf 
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