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IMPACTS OF THE ARIZONA GROUNDWATER ACT ON TUCSON WATER

Stephen E. Davis
Tucson Water
P.O. Box 27210

Tucson, Arizona 85726

Abstract

The 1980 Arizona Groundwater Management Act is the product of decades of court decisions and years
of work and negotiation by representatives of the State's major water users, members of the State
Legislature, and the Governor. The Act intends to conserve and manage the State's groundwater resources
through the establishment of the Arizona Department of Water Resources (DWR). The Tucson Active
Management Area (TAMA) is one of four geographical areas specifically designated within the legislation.
There is established a Tucson office, locally staffed and administered by the DWR.

The legislated goal for the TAMA is to balance groundwater withdrawal with dependable supplies by
the year 2025. A series of time -specific management plans will incorporate conservation, supply
augmentation, and farmland retirement to fulfill the 2025 goal. This paper discusses the existing and
projected TAMA water supply /demand imbalance assuming no groundwater management and potential impacts of
the Act on management and customers of the Tucson Water Utility. Specific positive impacts include
increased public awareness, regional metered water use information, and reduction in groundwater
overdraft. Specific negative impacts include more regulation, higher customer water rates, reduced
water quality, and potential growth limitations.

Introduction

An appreciation of the history of Arizona's groundwater law is pertinent to the discussion of the
impacts of the 1980 Groundwater Management Act on the Tucson Water Utility. Increasing withdrawals of
groundwater by agricultural users in the past resulted in a marked increase in groundwater overdraft in
specific areas of the State. During the 1940's the Department of the Interior threatened to withhold
support for the Central Arizona Project unless something was done locally to limit the unrestricted
pumping of groundwater. The State Legislature responded with the 1948 Groundwater Code prohibiting
expansion of agricultural acreage irrigated with groundwater in designated "critical groundwater areas."
Three critical groundwater areas were established in the Tucson area, namely the Avra -Marana, Sahuarita-
Continental, and Tucson critical groundwater areas. The 1948 Act was only a starting point for
controlling groundwater overdraft, and a multitude of water -related court decisions confirmed the Code's
inadequacy.

In 1953, the Arizona Supreme Court reversed its earlier decision in Bristor vs. Cheatham. The
Court ruled that the doctrine of reasonable beneficial use applied with the constraint that groundwater
could not be transported off the Land from which it was pumped if adjacent pumpers were damaged by the
transportation. During the 1950's and 1960's the City of Tucson experienced remarkable growth in

population and corresponding demand for groundwater. Foreseeing the potential problems associated with
water table declines in the Tucson metropolitan area, the City applied for and received a federal grant
for $1.4 million in 1967 from the Department of Housing and Urban Development to construct a new
wellfield and importation pipeline to bring in water from the Avra Valley west of Tucson. In 1969, the
Arizona Supreme Court ruled in Jarvis I that the City was illegally transporting groundwater from one
critical groundwater area to another, and the wellfield was shut down. The City appealed, and in 1970
the Supreme Court decided in Jarvis II that if the City purchased and retired irrigated farmland in the
Avra -Marana Critical Groundwater Area it could transport into the City that amount of water historically
used for irrigation.

In 1971 the City purchased the first of over 20 parcels it has retired from farming in the Avra
Valley. The Hill Farm, adjacent to Ryan Field, was purchased for $500 an acre. To date, Tucson has
purchased approximately 12,000 acres of Land previously irrigated in Avra Valley at an average price of
$800 per acre. In Jarvis III, the Arizona Supreme Court ruled in 1976 that the City could only
transport the amount of water consumptively used on retired farmland. This amount was determined to be
slightly more than half of the water previously pumped for agricultural use. In the FICO suit (1976)
the Farmers Investment Company asked that the mining companies and the City of Tucson be restrained from
pumping and transporting water out of the Sahuarita- Continental Critical Groundwater Area. The Supreme
Court enjoined the transportation of groundwater by the mines to points outside the critical groundwater
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area, but did not enjoin the City.

The threat of injunction against the City and the economic impacts upon the mines south of Tucson

prompted the Legislature in 1977 to enact Senate Bill 1391. This Bill was an interim package which

provided the following:

1. A mechanism for transferring groundwater between critical groundwater areas.

2. The right of an injured party to collect damages.

3. The prohibition of injunctions against groundwater pumping by the City and mines.

4. The establishment of a Groundwater Management Study Commission and a timetable for

reformation of the State's groundwater law.

After many drafts of a proposed new code by the Commission, review and approval by the Secretary of

the Interior as a condition of Central Arizona Project completion and finalized allocations, and

participation by the Governor in writing the final version, the Legislature adopted the 1980 Groundwater

Management Act.

Major Elements of the 1980 Groundwater Management Act

The legislative intent of the 1980 Groundwater Management Act is stated in the Declaration of

Policy, Section 45 -401. A portion of that statement is worth quoting herein. "It is, therefore,

declared to be the public policy of this state that in the interest of protecting and stabilizing the

general economy and welfare of this state and its citizens it is necessary to conserve, protect, and

allocate the use of groundwater resources of the state and to provide a framework for the comprehensive

management and regulation of the withdrawal, transportation, use, conservation, and conveyance of rights

to use the groundwater in this state." Primary elements of the Act affecting municipalities in general

are discussed in this paper. More comprehensive summaries have been recently written by Pontius (1980)

and Johnson (1981).

A key element of the Act was the establishment of a strong state agency called the Department of

Water Resources with jurisdiction over the management of groundwater, surface water rights, dam safety,
flood control, interstate streams, the Central Arizona Project, and, to a limited extent, water quality.

The Director is given flexibility and broad powers to organize the Department and administer all laws

relating to groundwater in the State. Four Active Management Areas (AMA's) were created by statute

including the Tucson AMA, Phoenix AMA, Prescott AMA, and Pinal AMA. These initial AMA's account for 69

percent of the groundwater overdraft in Arizona and contain over 80 percent of the State's population.

Local AMA Directors have been selected, and each is advised by a five- member Groundwater Users' Advisory
Council appointed by the Governor representing major water -using groups within the AMA.

The goal of the Tucson AMA is to attain safe yield (the long -term balance of groundwater

withdrawals and natural and artificial recharge) by January 1, 2025. Mandatory conservation, supply

augmentation, and purchase and retirement of agricultural Land are the three principal tools through

which the Director must attain safe yield. These tools will be applied in varying degrees over the 45

year timeframe for achieving safe yield in five successive management periods. An initial management

plan for the Tucson AMA is required under the Act by January 1, 1983, but staffing and data limitations

will most likely delay preparation by one year. During each of the management periods the Act states

that "reductions in per capita use and such other conservation measures as may be appropriate for

individual users" will be required of all municipal water users. During the second management period

supply augmentation including artificial recharge is to be implemented by the Director. If these

management tools are not successful by 2010, the end of the third management period, the Director must

begin a program of purchase and retirement of irrigated land within the AMA.

Within an Active Management Area all existing legal uses of groundwater are "grandfathered" and may

continue subject to conservation requirements imposed by successive management plans. The right to

continue pumping groundwater is called an Irrigation Grandfathered Right, a Type 1 Non -Irrigation

Grandfathered Right, or a Type 2 Non -Irrigation Grandfathered Right. Certificates of Grandfathered

Rights will be issued by the DWR indicating the annual amount of water to be withdrawn, location of

withdrawal, and location of use. Groundwater uses authorized under Certificates of Exemption are

specifically recognized as legal uses under the Act. A municipality is permitted to increase its

pumping and freely transport water within its service area defined as that area actually being served

water for non -irrigation purposes. A city may not drill new wells nor increase its groundwater pumping

outside its service area unless Grandfathered Rights are acquired. A city may extend its service area
to serve new development, thereby extending the area from which groundwater may be pumped.

Other groundwater management tools available to the Department of Water Resources include the

issuance of Certificates of Assured Water Supply, well construction and spacing regulations, metering of

pumpage, groundwater transportation regulation, groundwater withdrawal fees, and specific enforcement

provisions. Inside an AMA a Certificate of Assured Water Supply is required from the Director prior to

sale of subdivided or unsubdivided land. An assured water supply means that "sufficient groundwater or

surface water of adequate quality will be continuously available to satisfy the water needs of the

proposed use for at least one hundred years, the projected water use is consistent with the management
plan and achievement of the management goal for the active management area, and the financial capability
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has been demonstrated to construct the delivery system and any treatment works necessary to make the

supply of water available for the proposed use." The service area of the City of Tucson has been deemed
to have an assured water supply on the basis of its filed letter of intent to purchase CAP water.

Tucson Active Management Area Baseline Data

Preliminary to discussion of specific impacts of the Act on Tucson Water, it is salient to

understand the regional water supply- demand environment of which Tucson is a part. The Tucson Active

Management Area contains a wide diversity of water -using economies, each solely dependent upon

groundwater for its water needs. Major water pumpers include the City of Tucson, four mining companies

south of the City, Farmers Investment Company (FICO), Cortaro -Marana Irrigation District, Avra Valley

Irrigation District, private water companies, and private well owners. Staff of the Tucson Active

Management Area have recently prepared a baseline estimate and projection of existing and anticipated

water uses and supplies from 1980 through 2025. That data is summarized in Table 1 which readily

indicates the basic problem of the Tucson AMA: groundwater mining. Much of the tabulated data was

provided by individual water users. The baseline projections for 2000 and 2025 assume no management of

groundwater on the part of the Tucson AMA, but do incorporate specific assumptions with regard to

population projections, irrigated acreage, incidental recharge, Central Arizona Project water

availability and usage, and wastewater effluent reuse. These assumptions cannot be realized, however,

without management of groundwater inasmuch as the management provides the incentive to use Central

Arizona Project water and wastewater effluent.

The population projections used as the basis for predicting municipal water use are 1979 Arizona

Department of Economic Security figures and have recently been updated and increased by that agency for

Pima County. Larger population projections result in larger municipal water use and an understatement

of the potential overdraft (groundwater mining) problem. Tucson Water is assumed to serve 80 percent of

the Tucson Active Management Area, and a per capita water use factor of 160 gallons per day is used to

derive municipal water use. Industrial uses include golf courses, power plants, parks, cemeteries,

hospitals, schools, sand and gravel industries, dairies, Davis -Monthan AFB, and the University of

Arizona. Water use by copper mines in 1980 was established using data provided in applications for

Certificates of Exemption. Agricultural use is the sum of non -Indian water application at 4.45 acre -

feet per acre and Indian application at 5.4 acre -feet per acre.

Municipal incidental recharge is assumed to be 70 percent of the wastewater effluent discharged

into the Santa Cruz riverbed. Recharge from mining is assumed to be 20 percent of pumpage except where

interceptor wells are operated. Agricultural recharge is assumed to be 20 percent of the total water

applied. Central Arizona Project water is the total of DWR staff allocations to municipal, mining, and

Indian users based upon a statewide availability of 640,000 acre -feet per year for municipal and

industrial users and 160,000 acre -feet per year for Indian users. In 1980, 3,400 acre -feet of

wastewater was used by golf courses, and 5,200 acre -feet was used by agriculture. In 1980,

approximately 395,000 acre -feet of groundwater and wastewater effluent was used in the Upper Santa Cruz

and Avra Valley subbasins of the Tucson AMA. Analysis of Table 1 data indicates that 53.7 percent of

the total 1980 water use was agricultural, 23.5 percent was municipal, 15.2 percent was mining, and 7.6

percent was industrial. Groundwater pumpage exceeds natural recharge by a factor of five to one in the

Tucson AMA. Consumptive use of water exceeds natural recharge by a factor of four to one. The large
imbalance between groundwater supply and demand has resulted in water table declines of over 175 feet in
the Avra Valley since 1952 and nearly the same amount along the Santa Cruz riverbed south of Tucson

since 1947.

Four major impacts of groundwater table declines are increased cost for pumping, decreased well
capacity due to higher consolidation of aquifer sands and gravels, reduced water quality, and potential
Land surface subsidence. For these reasons it is prudent that the Tucson AMA develop a workable plan to
reduce overdraft. Under the no groundwater management scenario prepared by the Tucson AMA staff,

overdraft is projected to decline from 238,000 acre -feet in 1980 to 87,000 acre -feet in 2025. Key

assumptions include full utilization of wastewater effluent by 1990, some gradual conversion of private
agricultural land to urban uses, new irrigation of 5,000 acres of San Xavier and 2,000 acres of Schuk

Toak Papago Indian Land beginning 1990, and full utilization of Central Arizona Project water by

requesting entities in the amount allocated by DWR. The no management scenario indicated in Table 1 is

not the worst case, however, in that projected water uses may be understated, and water supplies

utilized from surface sources may be overstated. Tucson AMA staff are preparing additional no

management" scenarios which will indicate the full range of overdraft possibilities given other

assumptions about water uses and supplies. Given the severity of the impacts of overdraft the Tucson
Groundwater Users Advisory Council is evaluating the possibility and impacts of moving forward the safe
yield date from 2025 to 2005.

Beneficial Impacts of the Groundwater Act

Tucson Water is a municipally owned and operated water utility providing domestic water service

both inside and outside the corporate limits of Tucson. Water is provided to a service area of over 300
square miles having an elevation difference of over 1,500 feet. Presently, Tucson Water serves 440,000

people through 126,000 active metered services. This represents 80 percent of the Pima County
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population and over 85 percent of the metropolitan Tucson population. In 1980 -81, Tucson Water actively
pumped 189 wells from four wellfields serving the central metropolitan system and 43 wells serving
fifteen isolated systems. Sixty percent of the 78,000 acre -feet pumped by Tucson Water in 1980 -81 was
from the central, interior wellfield and seventeen percent was from the Avra Valley. The remainder was
pumped from the Southside and Santa Cruz wellfields near the riverbed south of Tucson.

Tucson Water uses population projections officially adopted by the Arizona Department of Economic
Security and the Pima Association of Governments for Pima County. The December 1981 figures indicate a
County population of 536,100 in 1980 and a 2035 projection of 1,807,400. The associated Tucson Water
population and water use projections are shown in Table 2. Water use for municipal purposes is

projected to more than quadruple from an average of 68.6 million gallons per day in 1980 to 231.3
million gallons per day in 2035 based upon an assumed average daily per capita use of 160 gallons, the
current use by Tucson Water customers.

To meet the projected water demands of existing and future customers, Tucson Water will have three
primary supplies: groundwater, Central Arizona Project water, and wastewater effluent. Each of these
sources is impacted by the passage of the 1980 Groundwater Management Act. Our sole potable source
currently, groundwater, will be subjected to increasingly more stringent requirements for conservation,
although our dependence upon it will increase until delivery of Central Arizona Project water. Figure 1
is a graph of projected annual water need assuming 160 gallons per person per day and the expected
combination of groundwater and CAP water required to meet that need. The graph indicates that, although
a reduction in municipal groundwater pumpage occurs upon acceptance of CAP water, the growth in demand
and limitation of Central Arizona Project water allocation to Tucson by the Department of Water
Resources (151,000 acre -feet in 2034) will require a gradual increase in groundwater pumping by the City
to a level in 2034 equal to the pre -CAP pumping level. Municipal water conservation discussed in the
following section will impact the demand for groundwater, but previous successes of the Utility will
limit its effectiveness.

The importation of Central Arizona Project water to the Tucson AMA and the use of same by Tucson
Water has both beneficial and adverse impacts. The immediate positive effect of delivery (assumed to be
about 1990) will be a one -for -one reduction in groundwater pumping, thus furthering the goal of

groundwater preservation. As Figure 1 indicates, Tucson Water expects to accept and treat 30,000 acre -
feet in the first year of delivery. While this amount will provide only thirty percent of our total
need in 1990, Tucson Water management will develop expertise in operating the area's first municipal
water treatment plant, and customers won't be shocked with a major water quality change through
increased total dissolved solids. By 2035, sixty -two percent of Tucson Water's anticipated need will be
met by Central Arizona Project water.

Since the Act's goal is conservation of groundwater pumping, Tucson Water is induced to maximize
reuse of its municipal wastewater effluent. In response to a perceived void, the Tucson Water Effluent
Reuse Plan (1982) was prepared in draft. This document primarily addresses reuse in the long -term
incorporating the Department of Water Resources assumption that Pima County mines will ultimately use a
blend of fifty percent effluent and fifty percent CAP water and that 28,200 acre -feet of effluent per
year will be provided to the Papago Indian Tribe in accordance with the Southern Arizona Water Rights
Settlement Act of 1982. Additionally, effluent delivery systems were identified and cost- estimated from
both the Ina Road and Roger Road Wastewater Treatment Plants to serve existing and projected golf
courses and cemeteries. Subsequent to report preparation, proposed contracts to purchase effluent for
agricultural use downstream of the Ina Road plant were submitted to the City. The Tucson Mayor and
Council referred the contracts and draft effluent reuse report to the Tucson Citizens' Water Advisory
Committee for their review and policy recommendation.

The Committee initially evaluated the total spectrum of potential effluent users over time and,
with Tucson Water staff, developed delivery scenarios indicated in Figure 2. Near -term users include
downstream agriculture and metropolitan Tucson golf courses. Mid -term users include the San Xavier
Indian Reservation and a Santa Cruz River recharge system. Long -term users require the highest
expenditure of funds for delivery systems and pumping costs and include Pima County mines south of
Tucson. The Committee has recently restricted its effluent reuse policy considerations to the near -term
on the basis of proposals by BIN farms, Incorporated in the Avra Valley and the Cortaro -Marana
Irrigation District. Agricultural users can blend the secondary- treated effluent with groundwater to
meet quality standards adopted by the Arizona Department of Health Services. The addition of a

properly- designed filtration plant downstream of the existing secondary waste treatment process will
permit the use of effluent on parks and playgrounds where children play and preclude the requirement to
fence golf courses. Tucson Water is presently evaluating potential users of advanced waste treatment
effluent for inclusion in a second draft of the Tucson Water Effluent Reuse Plan. In conjunction with
the Pima County Wastewater Management Department, Tucson Water staff is evaluating the economics of
constructing subregional waste treatment facilities closer to potential effluent users.

The passage of the Act has provided the necessary impetus for groundwater users to foresee the
value of converting to wastewater effluent as a reliable water resource. Effluent could prove to be
very economical for a variety of uses in light of the projected costs of Central Arizona Project water
and limits imposed on groundwater pumping. The marketability of effluent by Tucson Water has been
hindered in the past by the lack of adequate groundwater regulation and restriction. The new law has
prompted increased awareness in the need to maximize use of wastewater effluent and has encouraged the
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City to adopt generalized policies by which proposed contracts can be evaluated.

Another positive impact of the Act on Tucson Water will be improved regional data bases resulting

from water rights determinations, well registration, and metering of groundwater pumpage. Heretofore,

the Tucson Water Department has been the Leader in basinwide groundwater management and associated data
collection activities. The state has now assumed this role through the provisions of the new law. The

gradual reduction in overdraft required by forthcoming Tucson AMA groundwater management plans will

mitigate costly effects of water table declines, directly affecting the longevity and capability of

Tucson's wells. The establishment of the local Tucson AMA office and the employment of competent staff
has already provided a renewed public awareness of the groundwater management problem, the importance of
water conservation, the need for Central Arizona Project water, and the necessity to use wastewater
effluent.

Adverse Impacts of the Groundwater Act

Since the primary tool of the Act is mandatory conservation, Tucson is concerned about the degree
to which Tucson Water customers can further reduce water usage beyond that which has already been
attained (Davis, 1978). The implementation of an increasing block cost -of- service water rate structure,
a winter- summer rate differential, the "Beat- the -Peak "summer demand management program, and public

education through the news media have collectively reduced the Tucson Water per capita use from 205

gallons per day in 1973 -74 to 159 gallons per day in 1980 -81. The lowest use was obtained in 1978 -79
when Tucson Water's daily per capita use was 147 gallons. In planning for future water facilities staff
has assumed 140 gallons per person per day using 50 -year sizing criteria. Since the per capita

wastewater flow has stabilized at 90 gallons per day, this lower figure would appear to be the minimum
obtainable assuming that all outdoor water uses were eliminated. Potential tools to effectuate
additional municipal groundwater conservation include higher water rates, plumbing code regulations,
Land use /zoning restrictions on large water uses, and mandated effluent reuse where practical.
Forthcoming objectives in groundwater management plans will dictate the timing and extent of municipal
conservation.

A potential major impact adversely affecting the Tucson Water Utility is the requirement to accept
and treat more Central Arizona Project water than is currently planned for initial years of delivery.
Restrictions placed upon municipal groundwater pumping could force the City into this resource usage
mode and accelerate those impacts of Tucson's source transition discussed previously by McLean and Davis
(1981). The most significant impacts include capital repayment and operation and maintenance costs
assessed by the Central Arizona Water Conservation District (collectively estimated to be $85.00 per
acre -foot for municipal water), construction and operation costs associated with a CAP water treatment
plant, capital costs associated with rebuilding the Tucson Water transmission system to distribute a
single, large source of water in conjunction with the well supply points, and water quality degradation
associated with increased total dissolved solids, hardness, and chlorination. Economic impacts of using
Central Arizona Project water in the municipal system are already projected to be significant in terms
of increased water rates and assessment of water development fees to newly -developing areas. Increased
CAP use will result in even higher rates and considerable water quality degradation.

Additional cost impacts of the Act include the assessment of groundwater withdrawal fees by the DWR
and fees for grandfathered rights applications and well registration. Withdrawal fees consist of three
components: not more than one dollar per acre -foot pumped for administrative costs, not more than two
dollars per acre -foot for water supply augmentation (beginning no sooner than 1984), and not more than
two dollars per acre -foot for purchase and permanent retirement of irrigated land beginning no sooner
than 2006. The Tucson Water Department has paid $20.00 each for 248 grandfathered rights applications
and $10.00 each for 489 well registration applications. Regulatory impacts include the requirement to
file annual pumpage reports, adherence to well construction standards, the requirement to obtain new
well drilling permits, and licensing of well drillers.

The ultimate impact of the Groundwater Management Act on Tucson Water will be limitation of growth.
For some this result is beneficial rather than adverse. This issue is discussed in more detail by
McLean (1982). The total population which can be supported by the projected potable water sources
depends upon the quantities ultimately available on a long -term reliable basis and the per capita water
use. If the combination of Central Arizona Project water and groundwater available to the Tucson area
is ultimately 200,000 acre -feet per year, the amount of people which can be supported is 1,785,000
assuming 100 gallons per person per day average water use and 1,116,000 assuming 160 gallons per person
per day. Both of these values are lower than the recently- adopted 2035 projection of 1,807,400 for Pima
County. The degree to which Tucson area growth will be limited by the lack of water will depend upon
the effectiveness of the successive Tucson AMA groundwater management plan conservation programs, the
amount of reliable Central Arizona Project water available to the area, and the amount of groundwater
which legally can be pumped by municipal users.

A growth- related issue is the determination of Tucson's assured water supply service area via
regulations to be promulgated by the DWR. Concepts recently distributed by the DWR include the

provision that Central Arizona Project allocations for 2034 would determine the extent of the assured
water supply service area in which developers would not be required to obtain a Certificate of Assured
Water Supply if they received water from Tucson. This projected boundary is shown in Figure 3 along
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with the existing corporate limits and the area actually being served water by the Utility in 1980.
Impacts of this proposal are difficult to predetermine in that a number of questions still remain with
respect to service area extensions and well drilling. The existence of discontiguous, isolated systems
both within and without the projected water supply boundary complicate any assessment at this time.

Conclusion

While the overall intent of the 1980 Groundwater Management Act is clear with respect to safe yield
within the Tucson Active Management Area, more definitive impacts of the Act on Tucson Water will depend
upon specific groundwater management plans to be promulgated in the future. This paper has attempted to
assess the major potential impacts that will both benefit and adversely affect the Tucson Water
management and rate -payers. The implementation of the Act is in its infancy stage, and only through
better definition of time -specific municipal conservation goals and development of municipal service
area regulations can a more thorough assessment be accomplished. Tucson Water is highly supportive of
groundwater management and will continue to coordinate with the Tucson Active Management Area and the
Department of Water Resources to assure customers of the most reliable, cost- effective water service to
meet domestic needs.
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TABLE 1

TUCSON ACTIVE MANAGEMENT AREA
WATER USES AND POTENTIAL SUPPLIES

1980 2000 2025

POPULATION 518,200 828,500 1,225,200

IRRIGATED ACREAGE 47,300 43,000 31,500

TOTAL WATER USE (Acre -Feet)

Municipal 93,000 149,000 220,000

Industrial 30,000 53,000 83,000

Mining 60,000 69,000 69,000

Agricultural 212,000 198,000 147,000

TOTAL 395,000 469,000 519,000

CONSUMPTIVE USE

Municipal 60,000 78,000 115,000

Industrial 30,000 53,000 83,000

Mining 53,000 61,000 61,000

Agricultural 170,000 158,000 118,000

TOTAL 313,000 350,000 377,000

INCIDENTIAL RECHARGE

Municipal 24,000 0 0

Industrial 0 0 0

Mining 7,000 8,000 8,000

Agricultural 42,000 40,000 29,000

TOTAL 73,000 48,000 37,000

POTENTIAL WATER SUPPLIES

Central Arizona Project 0 134,000 215,000

Reused Wastewater 9,000 71,000 105,000

Natural Recharge 75,000 75,000 75,000

Incidental Recharge 73,000 48,000 37,000

TOTAL 157,000 328,000 432,000

OVERDRAFT (MINED GROUNDWATER) 238,000 141,000 87,000

From the Arizona Department of Water Resources Tucson Active Management Area Staff
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TABLE 2

TUCSON WATER POPULATION AND WATER USE PROTECTIONS

Year
Pima Countyl
Population

Tucson Water
Service Population2 Water Use (MGD)3

1980 536,100 428,880 68.6

1985 620,000 496,000 79.4

1990 710,100 568,080 90.9

1995 810,700 648,560 103.8

2000 921,900 737,520 118.0

2005 1,048,400 838,720 134.2

2025 1,554,400 1,243,520 199.0

2035 1,807,400 1,445,920 231.3

1From Arizona Department of Economic Security, December 1981.

2Pina County population times eighty percent.

3Tucson Water service population times 160 gallons per person per day.

PROJECTED TUCSON WATER NEEDS AND SUPPLIES

PER CAPITA USE= 160 GALLONS /DAY
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