Chapter 2

MAJOR THEMES IN ARIZONA’S WATER FUTURE

KATHY JACOBSAND MARSHALL A. WORDEN

Seven mgjor themes or overarching concerns regarding Arizona s water future are dis-
cussed in succeeding chapters. Information and discussion about each of thesetopicsisfoundin
several placesthroughout thetext; thethemesare previewed in thischapter. They include:

* Drought, climate variability and change

* Rura water supply

» Growth, water supply and meeting management goals within the Active Manage-
ment Areas

» Surfacewater adjudications

* Riparian protection and endangered species

* Water quality asawater management issue

» Economicsasawater management issue

Drought, Climate Variability and Change

Arizonacurrently isaffected by a severe drought that is nearing adecadein length, with
the El Nino year of 1998 being an exception. Although some portions of the state havereceived
near-normal rainfall during the past year, experts believe that Arizonamay be in the beginning
stages of alonger-term drought than has been experienced inthelast 40 years. Part of the signifi-
cance of thisdrought isitsregional nature. It isaffecting the entire Colorado River watershed,
and consequently both Arizona's in-state and Central Arizona Project (CAP) supplies are af-
fected. Reservoir conditionson the Colorado River and throughout the state have been at or near
record low levelsin thelast two years. In addition to increased wildfires—the Rodeo-Chedeski
firein 2002 wasthelargest in the state’' s history—the drought hasresulted in significant economic
impacts on rural areas (particularly in the ranching, recreation and forest products sectors) that
generally do not have supplemental water supplies. Water supply conditionshave beencritical in

the summer monthsin Flagstaff, Prescott, Williams, Mayer, Payson, Pine-Strawberry and other

13 Draft of 10/06/04



MAJORTHEMESIN ARIZONA' SWATER FUTURE

communities on the Mogollon Rim aswell as el sewherein the state.

Although the extensive investments in water supply infrastructure for the Phoenix and
Tucson areas have provided substantial protection from the current drought, there are concerns
about thefuturein the case of continued droughts simultaneously affecting the Salt River-Verde
River system and the Colorado River system. Governor Napolitano has established aTask Force
to develop astate drought plan that would limit the state’ svulnerability to drought in the future.
The ArizonaDrought Preparedness Plan is expected to be adopted in early fall of 2004. Drought
also hasraised the stakesin: (1) negotiationswith other Colorado River basin states, (2) shortage
sharing agreements, (3) long-term supply reliability discussions and (4) relations between the
United Statesand Mexico.

In addition to concerns about the effects of climate variability on water use and supply,
thereissubstantial scientific evidencethat longer-term changesin climate conditions are occur-
ring. Scientistshave observed that increasesin average global temperaturesalready are affecting
water supply availability inthe Colorado basin (Christensen et al., 2004). Therea so are concerns
about theimplications of higher temperatures because they reduce soil moisture, increase evapo-
ration and transpiration by plants, and change snowpack and runoff volumesand timing. Climate

and drought considerations are further discussed in Chapters 3 and 4.

Rural Water Supply

Even in the absence of drought, water supply conditionsin some communities of rural
Arizonaare aserious problem. Growth ratesare very high, with projected continued growthin
many communitiesthat may not have water suppliesor financial resourcesto sustain that growth.
There areinadequate mechanismsto ensure availability of water suppliesto support growthinthe
rural areasof the state. Inaddition, increasing demandsfor groundwater are very likely to affect
important springs and surface water flowsthat support riparian areas and recreation.

The portions of the state outside the Active Management Areas (AMAS) encompass 87

percent of theland areaand almost amillion people. According to Arizona Department of Eco-
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nomic Security data, the population in these areas is expected to nearly double in the next 50
years, but these projections probably are low, as discussed in Chapter 3. High population
growth rates, in combination with water suppliesthat often are susceptible to drought, increase
thelikelihood that there will be water supply shortagesin rural communities.

Areas of the state beyond the boundaries of the AMASs have significant challenges in
meeting their water supply needs because (1) many of these areas do not have adequate water
supply and demand dataand (2) they, unlike the major metropolitan areas, generally are depen-
dent onasinglewater source. Lack of informationisamajor frustration for jurisdictions, water-
shed groups and land managers because they cannot make informed decisions without good
water supply data. From adata availability and water supply perspective, there are essentially
two Arizonas. the major metropolitan areas and irrigation districts served by the Colorado River
and therest of the state, which haslimited water supply alternativesand even morelimited plan-

ning information. Theseissues are discussed further in Chapters 3 and 7 and Appendix G.

Growth, Water Supply and Meeting M anagement Goals Within the Active M anagement
Areas

Concerns about whether the AMASs are on track to meet their management goals were
among the reasonsthat Governor Hull established the Governor’ sWater Management Commis-
sionin2000. Anextensiveevaluation of theability of the AMAsto meet their management goals
resulted from that Commission’ sactivities. Regarding conditions of theindividua AMAS, the

Commission (2000) concluded:

In the Phoenix and Tucson AMAs, water budgets based on current supply avail-
ability projections indicate that achieving safe-yield may not be as difficult as
maintaining that condition. . . the expected population growth beyond 2025,
particularly inthe major metropolitan areas, may ultimately exceed the availabil-
ity of renewabl e suppliesand result in increasing costs for providing renewable
water supplies and again put pressure on groundwater availability. Thissitua-
tion may occur earlier inthe Prescott AMA, whererenewable suppliesarenot as
abundant or asreadily available . . .

The Santa Cruz AMA goal of preventing long-term declinesin local water table
levels provides the means to deal with “ sub-area” issues and physical water
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supply conditions, which does not exist inthe othersAMAs . . . Management of
the water levelsisan important objective dueto the desireto protect the surface
water flowsand riparian habitat along theriver while maximizing available sup-
plies . . .

In the past the water management goal of the Pinal AMA was referred to as
“ planned depletion.” However, this characterization has recently been identi-
fied asencompassing only one aspect of the management goal. Preserving water
suppliesfor non-irrigation usersisalso animportant part of the Pinal AMA man-
agement goal. Because agriculture can use mined groundwater suppliesin the
Pinal AMA until they are no longer affordable, and sufficient groundwater ap-
pearsto be available based on projected needs, the goal of preserving the agri-
cultural economiesfor aslong asfeasibleisachievablewell beyond 2025. With
regard to achieving the goal for non-irrigation uses and accommodating pro-
jected populationincreases, strategies must beidentified and implemented to lower
overall water use, specifically the non-residential component, and/or secure ad-
ditional renewable supplies.

The ability to achieve and maintain thelong-term management goalswithinthe AMASis
akey water management consideration for Arizona. Substantial progress has been madeto date
through use of renewabl e supplies, conservation programs and conversion of rights. Continued
effortswill berequired, but projections by the Arizona Department of Water Resources (ADWR)
show shortfalls in those efforts (Tables 6.1 through 6.5). In many cases ADWR’s ability to
influence critical water management decisionsisboth indirect and insufficient. Cooperative ef-
fortswith regional entitiesand technically sophisticated long-term planning arelikely to becriti-
cal to achievingthe AMAS water management goals.

Decisionsrelated to acquiring sufficient water suppliesto meet therapidly growing water
demands in the AMASs will need to be made in the context of ever-increasing competition for
water. Competition exists at multiple levels, both within Arizona and between the Colorado
River basin statesand Mexico, particularly inthe context of shortages. Recent discussionsrelated
to ensuring reliablelong-term water suppliesfor Assured Water Supply purposesin the context of
the Central Arizona Groundwater Replenishment District show that water interests are becoming
more aware of the risks of future shortages and are always vigilant about protecting their own

water rights. Thesetopicsarereviewed in Chapters 3 and 6.
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SurfaceWater Adjudications

A key variablein Arizona swater supply pictureisthat most of the surfacewater rightsin
the state have not been legally quantified and prioritized. Only the water rights that have been
established by court decreein separate legal actionshave set volumesand priority dates. Because
the surface water rights system is based on prior appropriation (“first in time, first inright”), a
determination of theamount and priority of each right isrequired in order to manage the system.
Although formal court adjudications of the surface water rights are ongoing for the Gila River
and Little Colorado River, thereisno indication that these proceedings will be completed in the
near future. Tribal claimsgenerally have senior priority to state-based claims and could have a
significant impact on Arizona swater supply picture. Chapters5 and 8 and Appendix P discuss

thistheme.

Riparian Protection and Endanger ed Species

Most of the state’' s free-flowing streams that existed prior to the last century have been
affected by damsand diversionsaswell as by groundwater pumping that depletesthe base flow.
The remaining free-flowing streams and shallow groundwater tables of the state support riparian
habitats that are the locations of Arizona' s greatest biodiversity. The riparian corridors are of
particular importance to migratory birds. These areas also are major contributorsto Arizona's
economy because they are destinations for recreation and tourism as well as contributorsto the
quality of lifein Arizona. Finding abalance between the needs of protected speciesthrough the
Endangered Species Act and the water supply needs of growing communitieswill be an ongoing
debate. A multi-species conservation plan for endangered species along the Colorado River,
mitigation requirementsrelated to willow flycatcher habitat at Roosevelt Lake and issues associ-
ated with managing the San Pedro River are examples of ways in which habitat conservation
efforts will affect water supply availability in the future. These issues are discussed further in

Chapters5 and 9.
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Water Quality asaWater Management | ssue

Water supply limitations often are created by water quality problems. If awater sourceis
contaminated and acommunity cannot afford to treat the water prior to use, the water supply is
essentially unavailable. Ability to pay for treating water supplies depends on local economic
conditions as well as available financing mechanisms. Water quality protection programsin
Arizona are based on both federal and state law and primarily are administered by either the
Arizona Department of Environmental Quality or the United States Environmental Protection
Agency Region IX through the Safe Drinking Water Act.

Groundwater or surface water that contains contaminants at levels that exceed the pri-
mary water quality standards must betreated prior to use. Depending on thetype and concentra-
tion of contaminants, different treatment and/or blending techniques can be used to meet the
standards prior to delivery to customers. Although virtually any contaminant can be removed
from water, the key water supply issueisthe cost of treatment. If the treatment costs exceed the
willingness of the public to pay, the water supply isat least temporarily unusable.

Thekey water quality issuesfrom aregulatory perspectivein the state are summarizedin
Appendix F. Of particular concern are nitratesin groundwater, primarily associated with former
agricultural and industrial sources or wastewater discharges, and arsenic, anaturally occurring
metal that appearsat elevated levelsin some parts of the state. The standard for arsenicischang-
ing from 50 to 10 microgramsper liter, with the new standard becoming effectivein January 2006
at an estimated cost to Arizonawater providers of $100 million. The impact of this changein
standardsis particularly significant for 300 small water systems, i.e., those systems serving less
than 10,000 people, whichtend to beinrural areas. Anareaof increasing concernisthesalinity
of water suppliesinthe AMAssincewater imported from the Colorado River ishigher in salinity
than the groundwater in many parts of the CAP servicearea. Concernsalso areincreasing about
industrial contamination of groundwater suppliesin urban areas and the presence of pharmaceu-

ticalsand other substancesin discharged effluent.
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EconomicsasaWater Management | ssue

Water iscommonly viewed asanatural resourcethat isintegral to supporting life, but it
alsoisacommodity and an economic input to multiple products. The cost of water has substan-
tial implications for influencing water management decisions and economic productivity. For
example, inthe absence of regulation, federal subsidiesand financia incentives, many Arizonans
who are customers of the CAP probably would be using groundwater today because groundwa-
ter often is cheaper than the full cost of CAP water and is in many cases of higher quality.
Changes in the cost of water, caused by changes in supply and demand or changes in energy
costs, haveripple effectsthroughout Arizona seconomy.

Economists agree that market-based systems can increase the efficiency of water use
because such systems result in moving the water rightsto the “highest and best use,” i.e., to the
water use that can pay the highest price. There are equity, social and environmental consider-
ations associated with this perspective and, consequently, there are virtually no cases of atotally
unregulated water market inthe United States. Without an established water rights system, how-
ever, itisdifficult to implement even rudimentary market-related concepts such asleasing into
water management. Until thetribal claimsand the surface water rights of the stateareclear, it will
be difficult to develop more flexible market-based water management systems to address the

changing water needs of Arizona. Theseissuesare primarily discussed further in Chapter 5.

DIFFICULT CHOICES AND HARD DECISIONS

This background report provides a context for discussing future decisions about water
supply and water management in Arizona. Difficult choices and hard decisions that have eco-
nomic, environmental and social consequences must be made. Tradeoffs between water quality
and water quantity, growth and economic development and environmental protection, agricul-
tural water use and municipal and industrial uses, cost of living and quality of life, private prop-
erty rightsand protection of public values, areall significant issuesthat deserveto be addressed in

the public arena.
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The complexity of water issuesin Arizona, however, often makesit difficult for all citi-
zensto participate in these public debates. Basic questions emerge regarding Arizona sinstitu-
tional capacity to deal with the state’ swater problems, the potential need for additional regulation
of water availability outside the AMAS, the types of new regulation and the responsible parties
for their enforcement, the financial resources necessary to pay for the transportation and storage
of new suppliesfor rural communities aswell as drought and water supply planning needs.

Achieving asustainablewater futurefor all of Arizonaisaworthy but daunting goa. The
significant drought that Arizonahas been experiencing has brought theissue of sustainability of
our water suppliesinto sharper focus. Now is an excellent time to consider whether the efforts
that have been made to date will be sufficient to carry Arizona into the future, or whether the
dramatically expanding population, thelack of sufficient water resourcesin somerural areas, and
theincreasing competition for municipal suppliesjustify additional effortsto ensurethat Arizona' s

economy and quality of life can be sustained into the future.
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