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Executive Summary 
 

For nearly 40 years in its most urban areas, Arizona has prohibited the sale of subdivision lots that 

lack a 100-year assured water supply. Originally, an assured water supply meant primarily surface 

water, which nature renews annually. But in 1993, the Legislature changed course and created a 

new path to show an assured water supply using groundwater--a non-renewable resource--with the 

promise that the groundwater would be replenished with surface water acquired after the fact by the 

Central Arizona Groundwater Replenishment District (CAGRD). 

 
This report will explain the consequences of that decision--both intended and unintended--for water 

management and urban development in Arizona. It is a complex and ongoing story that includes 

why Arizona saw the need to require an assured water supply, the role the CAGRD was intended to 

play and what the past 26 years of the CAGRD have revealed.  

 

In brief summary, we conclude that the unexpected popularity of the CAGRD has created serious 

challenges for prudent water management. Here is a sample of our principle findings: 

 

• Enrollment in CAGRD has grown far beyond expectations. By the end of 2024, CAGRD 

staff project that nearly 383,000 member land homes will have been enrolled in (become 

members of) the CAGRD and that by 2114, CAGRD's replenishment obligation will reach 

113,000 acre-feet, nearly as much as the combined yearly allocation of Central Arizona 

Project (CAP) water for the cities of Mesa, Glendale and Scottsdale. These projections do 

not include the vast urban growth anticipated for the West Valley of Maricopa County or 

Pinal County that will most likely rely on groundwater that would have to be replenished by 

the CAGRD. 
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• The CAGRD will struggle to acquire sufficient water supplies for replenishment. When the 

CAGRD was established, it was assumed there would be sufficient excess CAP water to 

meet the CAGRD's replenishment obligations through 2046. That assumption proved 

incorrect as enrollment radically outpaced this supply and other entities with long-term CAP 

contracts used more and more of their rights. Impending shortages of Colorado River water 

will reduce even further the amount of CAP water available to meet CAGRD's replenishment 

obligations. Meanwhile, CAGRD's efforts to acquire rights to use Colorado River water from 

on-river users will continue to be met with stiff opposition from communities along the river 

and some of CAGRD's own board members. 

 

• Pumping groundwater from great depths poses grave consequences. Arizona's assured 

water supply rules allow groundwater for a new subdivision to be pumped from depths of 

1,000 feet below land surface in the Phoenix and Tucson areas and from 1,100 feet below 

land surface in Pinal County. Studies show that the quality of groundwater at such great 

depths can be seriously compromised as natural and man-made pollutants concentrate in 

the water that remains. Moreover, as the underground water table declines, groundwater 

aquifers collapse and lose their capacity to store water, making their replenishment 

impossible. 

 

• The disconnect between location of pumping and location of replenishment is problematic. 

The CAGRD is not required to replenish water where groundwater is pumped for its 

members. When replenishment does not take place near the site of groundwater 

withdrawal, the replenished water will not reduce the local geological impacts of pumping 

and will do nothing to recharge the aquifers that CAGRD members are counting on to 

supply groundwater. 

 

• The CAGRD's financial model is at risk. The majority of the CAGRD's expenses are funded 

by annual assessments charged against member lands. Since 2002, the assessment rate 

for the greater Phoenix area has swelled from $154 per acre-foot to $727 per acre-foot. The 

CAGRD's consultants have warned of a potential "financial catastrophe" as homeowners on 

member lands seek ways around the assessments to avoid paying greater and greater 

costs. 
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The actions needed to address these findings, include: 

 

• The CAGRD and the Arizona Department of Water Resources (ADWR) should be required 

to undertake a more rigorous examination of how much water for replenishment is 

realistically available. 

 

• ADWR should decrease the depth from which groundwater may be withdrawn for purposes 

of an assured water supply to prevent the damage caused by draining aquifers, to protect 

the quality and availability of groundwater for the future, and to ensure against the very real 

possibility that groundwater in some areas may run out. 

 

• The CAGRD should be required to replenish water in the same locations where 

groundwater is pumped for its members, and should be required to have the necessary 

facilities for such replenishment in place before new members in these locations may enroll, 

or as a strict prerequisite for the sale of lots in these areas. 

 

• The CAGRD should be authorized to deny membership if it runs into trouble acquiring 

water for replenishment, or in locating and constructing replenishment facilities. 

 

• A comprehensive review of CAGRD's financing mechanisms should be conducted to avoid 

a financial catastrophe and protect homeowners on CAGRD member lands from 

skyrocketing costs. 

 

  



The Elusive Concept of an Assured Water Supply 
The Role of the CAGRD and Replenishment 

 

4 

 

 

Glossary of Terms 

Acre-foot: 325,851 gallons of water, which is enough water to cover an acre of land to a depth of 
one foot or supply 3 single-family households in Phoenix for a year.  
 
ADWR: Arizona Department of Water Resources 
 
AMA: Active Management Area 
 
Analysis: Analysis of Assured Water Supply, which is issued by ADWR for master-planned 
communities 
 
CAGRD: Central Arizona Groundwater Replenishment District 
 
CAP: Central Arizona Project 
 
CAP Indian lease: A lease with an Indian community to use a portion of the community's 
entitlement to CAP water 
 
CAP NIA Water: Non-Indian Agricultural priority CAP water 
 
CAWCD: Central Arizona Water Conservation District  
 
Certificate: Certificate of Assured Water Supply, which is issued by ADWR for individual 
subdivisions 
 
DCP: Drought Contingency Plan 
 
Designation: Designation of Assured Water Supply, which is issued by ADWR to municipal water 
providers 
 
Enrolling: Becoming a member land or member service area of CAGRD 
 
Excess CAP Water: CAP water that is available in a given year because it will not be used by CAP 
entitlement holders under their agreements for CAP water 
 
Excess groundwater: The amount of groundwater that exceeds what a subdivision or municipal 
water provider may use under the assured water supply rules and that CAGRD must replenish 
 
Extinguishment credit: A credit that is issued by ADWR in exchange for the extinguishment of a 
grandfathered right, and that may be used to make groundwater use under the assured water 
supply rules consistent with the management goal of an AMA  
 
LTSC: Long-term storage credit earned by storing surface water or reclaimed water underground 
 
Member land: A subdivision that is a member of CAGRD 
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Member land home: A lot or home on member land 
 
Member service area: A city, town or private water company that is a member of CAGRD. 
 
Municipal water provider: A city, town or private water company that provides water service 
 
On-River users: Persons or entities located along the Colorado River in Arizona that have rights to 
use Colorado River water 
 
Safe-yield: An AMA management goal to achieve and maintain a long-term balance between the 
annual amount of groundwater withdrawn in the AMA and the annual amount of natural and 
artificial recharge 
 
Subdivision: Land that has been divided into six or more lots or parcels for sale or lease 
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Introduction 

 

In 1980, representatives of agriculture, the mining industry and the cities of central Arizona 

convinced the Arizona legislature, as part of the Groundwater Management Act, to prohibit urban 

growth that lacked a 100-year assured water supply. Thirteen years later, the legislature created a 

way for land developers and municipal water providers to rely entirely on groundwater as proof of 

an assured water supply if they enrolled their lands and service areas in a new program, the 

Central Arizona Groundwater Replenishment District (CAGRD). CAGRD was required to purchase 

water to replenish the groundwater pumped by its members.  

 

The inevitability of future shortages of Colorado River water over a quarter of a century later has 

intensified the debate over the sustainability of CAGRD's "pump then replenish" approach to 

growth. As drought continues and competition for Colorado River water increases, less surface 

water will be available for replenishing groundwater, posing long-term implications for urban 

development and water security. 

 

This white paper explores why Arizona saw the need to require an assured water supply. It 

assesses the impact of that assured water supply requirement over time. It examines crucial 

questions about how much surface water for replenishment is realistically available. And it 

addresses whether pumping groundwater for growing urban demands and projected development 

poses new problems for the future.  

 
Why an Assured Water Supply? 

 
"'It's really rather pitiful to see what's happened to people who think they've bought a 

chunk of paradise out here,' said a Mohave County planner in 1973. 'We're always 

having a little old couple from someplace up north walk in and say they bought a lot 

in one of those desert developments and now they want to build on it but can't find it. 

We tell them if they have a helicopter, they can probably get to it. If not, they'll just 

have to hike in. But they'll have to bring in plenty of water.”1  

 

In 1967, legendary Arizona Republic reporter Don Bolles, who was later murdered in a car 

bombing, uncovered a land swindle involving more than a thousand people across the United 
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States.2   He linked Ned Warren, Sr., the self-proclaimed "godfather" of land fraud3 to the scandal, 

"documenting how Warren, in secret associations with some of Arizona's most prominent 

businessmen, had scammed millions of dollars from Easterners who thought they were buying a 

retirement home rather than a chunk of barren desert."4   

 

The national spotlight on Arizona may have catapulted the state Legislature to enact the first 

"adequate water supply" requirement.5  This measure compelled the developer of a proposed 

subdivision to submit plans to the Arizona Water Commission6 demonstrating the adequacy of the 

water supply to meet the projected needs of the subdivision. While the Commission was required to 

evaluate the proposed source of water and determine its ability to meet proposed uses, a finding 

that the supply was inadequate did not prohibit the developer from selling subdivision lots. 

 

In 1977, intending to strengthen water protections, the Arizona Legislature established the 

Groundwater Management Study Commission, charging it with the responsibility to develop a 

comprehensive groundwater management code for the state.7   The Study Commission's Draft 

Report of Tentative Recommendations proposed that groundwater management areas should be 

established, and in these areas the state should prohibit urban development where no assured 

water supply was available.8    

 

The Study Commission may have been concerned about consumer protection, but its primary goal 

was to influence the speed and location of urban growth. As the Draft Report states: 

 

"The general consensus among the Commission members was that it would be futile 

to attempt to halt urban growth absolutely in Arizona. The Commission, however, 

was aware that something could be done about managing the pattern or location of 

urban growth."9 

 

The Study Commission's report noted the failure of the existing adequate water supply law to have 

an impact on the pattern or location of urban growth, and "decided that a stronger provision should 

be incorporated into current law."10  The 1980 Groundwater Management Act made this provision, 

an "assured" water supply, a reality.11 
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What is an Assured Water Supply? 
 

The Groundwater Management Act established geographical areas where the Arizona Department 

of Water Resources (ADWR) manages the use of groundwater. These areas are known as Active 

Management Areas (AMAs).12   A person proposing to sell subdivided or unsubdivided land13 in an 

AMA must first obtain a Certificate of Assured Water Supply (Certificate) from ADWR.14  An 

"assured water supply" has three basic elements: 

• A water supply of adequate quality must be available to satisfy the needs of the subdivision 

for at least 100 years.  

• The projected water use of the subdivision must be consistent with the achievement of the 

management goal and management plan for the AMA. 

•  Financial capability must be demonstrated to construct a delivery system and treatment 

works to make the water available for the subdivision. 

 

ADWR designates cities, towns and private water companies that have an assured water supply. A 

subdivision located within the service area of a designated municipal water provider is exempt from 

the requirement of obtaining a Certificate. 

 

ADWR has adopted detailed rules to implement the assured water supply requirement.15  These 

rules specifiy what is necessary to demonstrate an assured water supply. Most importantly, an 

applicant for a Certificate or Designation must show that: 

 

• Sufficient water supplies of adequate quality are physically, continuously and legally 

available to meet the estimated needs of the subdivision. 

• If the proposed water source is groundwater, its use is consistent with the management goal 

for the AMA.16 

 

Through its rules, ADWR has created the Analysis of Assured Water Supply (Analysis).17  A person 

who proposes to develop a master planned community in phases may apply for an Analysis and 

demonstrate that water is physically available for the proposed development. A Certificate is still 

required for each phase of the community,18 but the Analysis "reserves" groundwater for the entire 

proposed development for 10 years and may be extended for successive five-year periods.19 
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After a hearing, ADWR may revoke a Certificate if an assured water supply does not exist and no 

residential lot within the subdivision has been sold,20 and may revoke a Designation if it determines 

that the water provider has less water than the amount needed for a 100-year supply, fails to 

construct the necessary delivery, storage and treatment works, or has violated the AMA's 

management plan requirements.21 
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What Has Been the Impact of  
Designations of Assured Water Supply? 

 
Cities, towns and private water companies (municipal water providers) choosing to demonstrate an 

assured water supply must show they have the necessary water for all current and projected water 

uses within their service areas for 100 years.22  They must also show the financial capability to 

construct the delivery, storage and treatment works needed to make that water supply available to 

their customers. For a city or town, this means the adoption of a five-year capital improvement plan 

that provides for the construction of these works and certification by the chief financial officer that 

finances are available to implement the plan.23 Once they satisfy these requirements, municipal 

water providers receive a Designation of Assured Water Supply (Designation). ADWR must review 

a Designation at least every 15 years to determine if it should be modified or revoked.24  This rolling 

time frame guarantees that commitments for water service do not exceed available supplies. 

 

The drafters of the Groundwater Management Act wanted to push urban growth to where water 

was available, and clearly, the ability of a water provider to obtain a Designation has influenced the 

pattern of growth in the state's AMAs. As of January 4, 2018, 35 cities, towns and private water 

companies were designated as having an assured water supply. These Designations, and the 

requirement for ADWR to review them periodically, have propelled these water providers to invest 

in renewable surface water supplies, such as Central Arizona Project (CAP) water, build 

sophisticated water treatment plants and find innovative ways to treat and use reclaimed water.25  

They have also developed projects to store unused CAP water and reclaimed water underground 

so that it will be available in times of scarcity of surface water. 

 

A Designation allows a municipal water provider to show with certainty that it can provide the water 

needed to support growth. Since the Designation applies to all uses of water within a water 

provider's service area, a designated provider has greater ability to compete for new businesses 

and industrial customers. A Designation also exempts developers of subdivisions within the 

designated provider's service area from the burden of obtaining a Certificate, which is a rigorous 

and necessary, but time-consuming and expensive process. 
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Importantly, a Designation allows a water provider to better coordinate development within its 

service area. As an example, the City of Chandler adopted a policy that gives it greater control over 

how its water supplies are used. 

 

"Looking to preserve water for existing customers while ensuring sufficient water for 

future land parcels, the City adopted a Water Allocation Policy (the first such policy 

in the state) that ties the terms ‘water’ and ‘sustainable development’ together. The 

policy established an evaluation process for future commercial and industrial 

projects that require large amounts of water to ensure the community receives the 

most benefit for the water these projects receive."26 

 
What is the CAGRD and Why Was It Established? 

 

The over-arching objective of the Groundwater Management Act is to reduce and manage the use 

of groundwater in the state's Active Management Areas. This objective is found in the Act's 

Declaration of Policy27 and in the statutory management goals for the AMAs. For the Phoenix and 

Tucson AMAs, the management goal is safe-yield by January 1, 2025.28  Safe-yield is a goal that 

"attempts to achieve and thereafter maintain a long-term balance between the annual amount of 

groundwater withdrawn in an active management area and the annual amount of natural and 

artificial recharge in the active management area."29  In other words, it means balancing what's 

withdrawn with what's put back in. 

 

It would be difficult, if not impossible, to reach safe-yield if new subdivisions could be served 

primarily with groundwater, because that would increase, rather than reduce, the use of 

groundwater. With this mandate in mind, ADWR proposed draft Assured Water Supply rules in 

1988 to restrict the decline of groundwater levels in undeveloped areas of the AMAs.30  This 

restriction would have limited residential growth in areas that lacked access to surface water 

supplies, essentially requiring a reduction in the number of houses that could be built.31   

 

The proposed rules prompted an outcry from cities and towns without access to CAP water and 

from developers and the real estate industry, leading ADWR to withdraw its draft rules.32  
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That did not end the matter. ADWR initiated an extensive public process and commissioned an 

economic impact study concluding that impacts of the proposed rules would be small if a 

governmental entity was created to provide new water supplies.33  More than one idea for such an 

entity was advanced.  

 

In 1991, the state enacted a new law that allowed, but did not require, the establishment of a 

groundwater replenishment district in the Phoenix AMA that would be mandated to levy a 

replenishment tax on groundwater withdrawn by its members.34 Communities in the West Valley of 

the Phoenix AMA that depended solely on groundwater objected to the tax.35   

 

In 1992, ADWR proposed and evaluated three approaches to address how “consistency with the 

management goal” could be achieved for lands that lacked access to surface water supplies. The 

result was a preferred alternative of a “replenishment model that allowed for orderly transition to 

renewable water supplies.”36  

 

In 1993, the Legislature acted to make membership in the Phoenix AMA replenishment district 

voluntary.37  At the same time, it gave the Central Arizona Water Conservation District (CAWCD), 

which operates the Central Arizona Project (CAP), the responsibility to acquire water to replenish 

groundwater pumped by certain landowners and municipal water providers within the three 

counties--Maricopa, Pinal and Pima--served by the CAP. This responsibility has become known as 

the Central Arizona Groundwater Replenishment District or CAGRD. Despite being referred to as a 

"District," CAGRD is not a legal entity.     

 

ADWR supported the 1993 legislation, conceding that the 1991 law was never going to be 

implemented, but admitting that the new law was pro-development.38  Larger Phoenix AMA cities 

lamented that they had been playing by the rules by using renewable water supplies, while the new 

law would unfairly allow others to use groundwater instead.39 

 

With a mechanism in place to enable groundwater-dependent areas to grow, the path was clear for 

ADWR to adopt final assured water supply rules. It did so in 1995.40   
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How Does CAGRD Work? 
 

In order to use groundwater as an assured water supply, the developer of a subdivision or a 

municipal water provider must become a member of CAGRD. Membership in CAGRD allows a 

subdivision or a municipal provider to meet the assured water supply requirement that its proposed 

use of groundwater must be consistent with the management goal of the AMA.41  The applicant for 

a Certificate or Designation must still demonstrate that it satisfies all the other requirements for an 

assured water supply.  

 

CAGRD has two types of members:  member service areas comprised of cities, towns and private 

water companies,42 and member lands,43 which are individual subdivisions. Becoming a member of 

CAGRD is known as enrolling. 

 

Enrolling is automatic for subdivisions and water providers that meet certain statutory requirements. 

For subdivisions, these requirements include a recorded declaration that CAWCD may impose a 

lien on the real property to secure payment of assessments and fees.44 Municipal water providers 

must pass a resolution that contains a binding agreement to pay replenishment taxes.45 If a 

subdivision or water provider meets the statutory requirements, CAWCD cannot deny membership 

in CAGRD. 

 

CAGRD must replenish (recharge) the amount of "excess" groundwater withdrawn by its members 

within three years after that groundwater is pumped.46 Excess groundwater is the amount of 

groundwater that exceeds what the subdivision or municipal provider may use under the assured 

water supply rules.47  CAGRD may use any lawfully available source of water for replenishment, 

except groundwater withdrawn in an AMA.48 

 

CAGRD must submit a Plan of Operation every 10 years to ADWR.49  Each Plan must include: 

• An estimate of CAGRD's current and projected replenishment obligations for the next twenty 

years for current members; 

• An estimate of CAGRD's projected replenishment obligations for the next 100 years for 

current and potential members; 
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• A description of the water resources that CAGRD plans to use for replenishment during the 

next twenty years, and the water resources that are potentially available during the 

subsequent 80 years. 
 
The Director of ADWR must review and hold a public hearing on the Plan and make a 

determination whether it is consistent with achieving the management goal of each AMA.50  If, after 

approving the Plan, the Director subsequently finds that the Plan no longer is consistent with 

achieving the management goals, all Designations based on membership in CAGRD expire and no 

additional subdivisions may become member lands of CAGRD.51 

 
 
 
 

What Do the Plans of Operation Show? 
 

Since 1993, CAGRD has submitted three Plans of Operation to ADWR. The Director of ADWR has 

determined that all three Plans are consistent with achieving the management goals of the AMAs.  

  

The Plans demonstrate that membership in CAGRD has grown well beyond expectations. 

Membership grew from 184 member land homes and three member services areas in 1995, to 

263,707 member land homes and 23 member service areas in 2013. At the end of 2024, it is 

projected that nearly 383,000 homes will have enrolled on CAGRD member lands.  

 

1994 Plan of Operation 

 

CAGRD's maiden Plan of Operation was submitted to ADWR in 1994. It projected that CAGRD's 

annual replenishment obligation in 2014 would grow to over 37,000 acre-feet,52 and anticipated that 

CAGRD could rely exclusively on excess CAP water as the source of replenishment for the first 20 

years.53  An acre-foot of water equals 325,851 gallons and will cover an acre of land to a depth of 

one foot. Excess CAP water is CAP water that is available in a given year because it is not used by 

CAP entitlement holders under their permanent agreements for CAP water.  
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In the 1990s, it was assumed that CAGRD could depend on excess CAP water for replenishment 

for decades. CAWCD/CAGRD staff determined that, "based on current projections, there will be 

sufficient excess CAP water available to meet CAGRD's replenishment obligations at least through 

2046."54 

 

This optimistic projection may have been a reflection of what was known about Colorado River 

water before the current decades-long drought. As CAWCD staff explained at the time: 

 

"Water supplies on the Colorado River are abundant. The reservoirs on the River are 

at or near capacity, indicating that the chance of a water supply shortage in the next 

fifteen to twenty years is virtually non-existent."55 

 

But between 1995 and 2003, CAGRD grew from four subdivisions with 184 member land homes 

(lots or homes on member lands) to 552 subdivisions with 124,946 member land homes, 

multiplying member land homes almost 700 times.56 During that same period, member service 

areas increased from 3 to 19. 

 

This rapid and unanticipated growth in CAGRD membership meant a corresponding increase in 

CAGRD's projected replenishment obligations and a need to look for water supplies for that 

purpose beyond excess CAP water.  

 

2004 Plan of Operation 

 

The 2004 Plan of Operation projected a substantial increase in CAGRD's replenishment 

obligations. The estimated 20-year replenishment obligation for current members was 90,500 acre-

feet per year,57 while the estimated 100-year replenishment obligation for current members and 

those expected to enroll through 2015 was nearly 227,000 acre-feet per year.58   

 

A number of conditions had changed since the 1994 Plan was approved. CAGRD's membership 

grew "well beyond expectations," and municipal water providers and Indian tribes with long-term 

rights to use CAP water developed infrastructure allowing them to use more of their CAP 

entitlements sooner.59 Additionally, legislation extended CAGRD's planning horizon to 100 years 

and required CAGRD to develop a replenishment reserve in each AMA.60 The 2004 Plan noted that 
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these increased replenishment obligations meant that CAGRD could no longer rely exclusively on 

excess CAP water, stating:  

 

"Excess CAP water will not be sufficient to meet all of these obligations during the 

next 20 years, much less the next 100 years. Therefore, CAGRD will identify and 

acquire rights to a portfolio of water supplies over the next 20 to 25 years that can be 

used to meet CAGRD's replenishment obligations over both the short and long 

term."61 

 

The 2004 Plan summarized the water supplies that were "potentially available" to CAGRD, 

including CAP Indian leases, CAP Non-Indian Agricultural (NIA) priority water, on-River supplies, 

imported groundwater and effluent.62   

 

Through the end of 2013, 1094 subdivisions, with 263,707 homes, and 23 services areas had 

become members of CAGRD.63   

 

 

2015 Plan of Operation 

 

By the 2015 Plan of Operation, the landscape had changed again. CAGRD estimated its annual 

replenishment obligation in the year 2034 for current members and members expected to enroll 

through the Plan's 10-year period64 to be 86,900 acre-feet.65  This was similar to the 2004 Plan's 

estimated 20-year replenishment obligation of 90,500 acre-feet per year. But CAGRD reduced its 

estimated 100-year annual replenishment obligation to 113,000 acre-feet, roughly half of the 100-

year annual replenishment obligation of 227,000 acre-feet projected in the 2004 Plan.66    

 

CAGRD cited a number of contributing factors for this reduction, including that many municipal 

providers that are member service areas have large renewable water supply portfolios and would 

continue to avoid pumping excess groundwater and paying replenishment costs.67 CAGRD also 

noted: 

 

"Additional complexity is added because of the unprecedented volatility in the 

housing market since development of the 2005 (sic) Plan. This volatility has 
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compounded the uncertainty of population and housing forecasts and has resulted in 

a large backlog of ML [member land] lots that are enrolled but not yet constructed. In 

the Pinal AMA alone, nearly 90 percent of enrolled lots are currently unconstructed 

(56,693 lots out of 63,353 enrolled). Changes in water use patterns continue to 

occur as well, including declines in per capita use and the utilization of a wider 

variety of supplies, notably increased leasing of CAP water and LTSC [long-term 

storage credit] accrual activity." 68 

 

Despite this reduction in the estimated 100-year annual replenishment obligation,113,000 acre-feet 

is a significant amount of water to be acquired and replenished. It is nearly as much as the 

combined yearly CAP supplies of the Cities of Mesa, Glendale and Scottsdale.  

 

According to the 2015 Plan, CAGRD holds rights to an annual long-term supply of 36,534 acre-feet 

of water that includes CAP NIA-Priority water and long-term storage credits.69  The Plan lists 

several other sources as "potentially available" water supplies, including non-CAP Colorado River 

water, imported groundwater from the Butler Valley and Harquahala Groundwater Basins in 

neighboring La Paz County, and in-state desalinated water from the Yuma and Buckeye areas. The 

Plan notes, however, that neither imported groundwater nor in-state desalinated water are 

considered to be potentially available until after 2034 because of the high cost of treating and 

transporting these water supplies.70   

 

The 2015 Plan projects a total of 988,300 acre-feet per year for 100 years of potentially available 

water supplies.71  Based on recent events, these projections warrant a closer look. 

 
 

What Lies Ahead? 
 
In 2006, the Water Resources Research Center at the University of Arizona analyzed CAGRD and 

concluded: 

 

"The AWS [assured water supply] rules and the CAGRD were meant to preserve 

essential groundwater resources under conditions of rapid, sustained population 

growth. Preservation of groundwater supplies into the future continues to be an 
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important policy goal for Arizona. The central questions for the future include:  

Where will water to meet replenishment obligations come from? What effect will the 

CAGRD's activities to obtain additional water supplies have on the plans of other 

entities? How much will it all cost? It is important that the public understand the role 

of the CAGRD and the challenges it faces as Arizona continues to grow in the 

coming decades."72   

 

Nearly 14 years later, these questions are even more relevant in the face of the escalating growth 

of CAGRD, competition for water supplies in a drying climate, and increasing reliance on 

groundwater for residential growth. 

 

 

Water Supplies for Replenishment 

 

Each Plan of Operation must identify the water supplies CAGRD plans to use for replenishment 

during the 20 years following submission of the Plan and the water supplies potentially available to 

CAGRD for replenishment during the subsequent 80 years.73  While the word "plans" connotes that 

CAGRD intends to use certain water supplies, the words "potentially available" would seem to 

mean that there is only a possibility that these supplies would be used or be available. 

 

The 2004 Plan of Operation contained a schedule for acquiring water supplies that now appears 

overly optimistic.74  Among other things, the schedule included: 

• Use of long-term Indian leases in the amount of 20,000 acre-feet per year to begin in 2012; 

• Use of long-term Colorado River water from on-River users in the amount of 15,000 acre-

feet per year to begin in 2015; and 

• Use of long-term effluent in the amount of 10,000 acre-feet per year to begin in 2008.75 

 

Through 2014, CAGRD had acquired only 2,500 acre-feet per year of water through Indian leases 

and 2,400 acre-feet per year of effluent,76 and CAGRD had not acquired any Colorado River water 

from on-River users. 
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The 2015 Plan of Operation includes many of the same potentially available supplies, but does not 

specify desired dates for acquisition.77 For example, the 2015 Plan projects that a low of 109,800 

acre-feet per year to a high of 219,700 acre-feet per year of Colorado River water is potentially 

available for acquisition from on-River users between 2015 and 2034.78   

 

 
Table 4.2, CAGRD 2015 Plan of Operation 

 

However, between 2017 and 2018, CAGRD made two attempts to acquire Colorado River water 

from on-River users, both of which were unsuccessful. One of the proposed transactions was a 25-

year lease with the Town of Quartzsite for 1,070 acre-feet of Colorado River water. ADWR, which 

must review proposed transfers of Colorado River water and make recommendations to the United 

States Secretary of the Interior, recommended that the transfer be denied because Quartzsite had 

never perfected its entitlement by putting the water to beneficial use.79   

The second proposed acquisition involved the potential purchase by CAGRD of about 2,200 acres 

of land in the Mohave Valley Irrigation & Drainage District with approximately 14,000 acre-feet of 

Colorado River diversion rights. That land was owned by two New York City hedge funds.80   The 
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proposal was controversial, with Mohave County leaders, other on-River users, and some CAWCD 

Board members opposing the transfer. Public comments on the proposed transaction vividly 

illustrate the battle lines. As Tony Davis of the Arizona Daily Star reported: 

 

"The water you seek to buy and transfer is the economic lifeblood of our rural county 

in Mohave Valley. It is our very future and you seek to wheel it to three far wealthier 

counties for your own benefit. Our citizens demand that we protect their interest and 

oppose this action by all means." Gary Watson, Chair of the Mohave County Board 

of Supervisors. 

 

"Everyone's always known there has to be more water supplies. There's nothing 

secret about the fact that this is the board's charge, and we are carrying it out." Jim 

Holway, CAWCD Board of Directors. 

 

"All of the very positive statements were being made then [1980s], similar to today, 

that it's part of our obligation, that it can be mitigated. I think we were wrong . . . . It 

[buying rural water farms] was an effort to move substantial amounts of future water 

of one area to guarantee the future of another. I don't believe that's good state 

policy." Terry Goddard, CAWCD Board of Directors. 

 

"It's just the kind of proposal that's needed for cities and subdivisions that rely on the 

(replenishment district) so they will have meaningful access to a reliable water 

supply." Michelle Van Quathem, attorney for Pulte Homes.81 

 

Ultimately, CAGRD staff recommended termination of the proposed transaction.82  This 

controversy, and the opposing statements about it from CAWCD Board members, other elected 

officials, and developers, demonstrate the institutional conflicts that make it difficult to allow growth 

to occur in one part of the state based on securing water supplies from other parts of the state. 

 

Perhaps recognizing that opposition to Colorado River transfers would continue, in 2018, the 

CAWCD Board of Directors, on behalf of CAGRD, approved a sweeping deal for replenishment 

water with the Gila River Indian Community (GRIC) and Gila River Water Storage (GRWS)--a 
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partnership between the GRIC and the Salt River Project--that will provide a total of 900,000 acre-

feet of water over 25 years.83  Specifically: 

• For $95 million, CAGRD will receive 375,000 acre-feet of long-term storage credits for water 

that has been stored underground in the Pinal AMA and 70,375 acre-feet of long-term 

storage credits for water stored underground in the Phoenix AMA. These credits may be 

used only in the AMA in which the water was stored, unless the water is pumped in that 

AMA and then transported to another AMA.84   

• Each year for 25 years, the GRIC will schedule 15,000 acre-feet of its CAP Indian priority 

water for delivery to underground storage facilities of CAGRD's choosing for the benefit of 

CAGRD. In exchange, CAGRD will recover 15,000 acre-feet of Pinal AMA long-term 

storage credits each year for 25 years from wells located on the GRIC reservation for the 

GRIC's use.  

• Each year for 25 years, CAGRD will lease from the GRIC and order 18,185 acre-feet of 

CAP Non-Indian Agricultural (NIA) water for storage at GRIC underground storage facilities 

in the Phoenix AMA. 

 

Not all of the 900,000 acre-feet involved in the GRIC/GRWS deal has the same reliability. CAP 

Indian priority water has a high priority when CAP water supplies are reduced in times of shortages 

of Colorado River water. CAP NIA water (which totals 454,625 acre-feet over 25 years in this deal) 

is subject to greater reductions in times of shortages, meaning the full amount of this supply is not 

likely to be available every year.  

 

While the GRIC/GRWS deal will provide some of the water needed for future replenishment, 

representatives of the home-building community continue to push for permanent, long-term water 

supply acquisitions, including Colorado River supplies.85 But CAGRD's history has shown that 

acquiring Colorado River water from on-River users is a heavy lift, and the 2015 Plan's optimistic 

assumption about the availability of CAP water for replenishment has also drawn criticism. In the 

Plan, CAGRD estimates that between 279,700 and 559,300 acre-feet per year of CAP water will be 

available for replenishment over the next 20 years. But when the Plan was under review by the 

Director of ADWR, several entities filed comments disagreeing with this estimate because it failed 

to consider potential shortages of CAP water. 
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"Reliance, even in part, on Colorado River supplies should include more discussion 

and analysis of shortage and structural deficit impact."86 Maureen George, Mohave 

County Water Authority  

 

"The probability of a CAP shortage is estimated to be 20 percent in 2016, increasing 

to 50 percent in 2017. Consequently, the availability of excess CAP water to meet 

future replenishment obligations is uncertain."87 Jackson Jenkins, Pima County 

Regional Wastewater Reclamation Department 

Nevertheless, the Director determined that, "Evaluation of shortage impacts on the Plan is outside 

the scope of the Director's review of the Plan . . . as the probability of shortage, and the calculation 

of its degree, duration, and impacts are too speculative at this time."88  The Director found that a 

minimum of 279,700 acre-feet per year of CAP water would be available to CAGRD over the next 

20 years.89  

 

Since the Director's approval of the Plan, however, Arizona and the other Colorado River Basin 

states have entered into a Drought Contingency Plan (DCP) to reduce withdrawals from Lake Mead 

in order to keep lake elevations from dropping to catastrophic levels that would cause draconian 

cuts in water deliveries. DCP builds upon the 2007 Interim Shortage-Sharing Guidelines90 agreed to 

by the Colorado River basin states. Under the 2007 Guidelines, CAP water is subject to reductions 

of up to 480,000 acre-feet per year if the elevation of Lake Mead falls to less than 1025 feet. Under 

the DCP, CAP water deliveries could be reduced by as much as 720,000 acre-feet per year if the 

lake elevation falls to that level. In either case, there would be no additional CAP water available for 

CAGRD.91 

 

Notably, and of relevance to the issue of water supplies available to CAGRD for replenishment, the 

Long-Term Water Augmentation Committee of the Governor’s Water Augmentation, Innovation and 

Conservation Council recently issued a report on long-term water augmentation options for the 

state. The report found only three viable water augmentation options: ocean desalination, brackish 

groundwater desalination and groundwater transfers from the Harquahala and Butler Groundwater 

Basins.92 
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Relying on Groundwater for New Development  

 

To be eligible for an assured water supply based on membership in CAGRD, a subdivision owner 

or municipal water provider must first demonstrate that sufficient groundwater is physically available 

to meet its proposed use for 100 years. Under ADWR's assured water supply rules, groundwater is 

"physically available" for 100 years if it will be withdrawn from depths that do not exceed 1,000 feet 

below land surface in the Phoenix and Tucson AMAs and 1,100 feet below land surface in the Pinal 

AMA, or depth to bedrock, whichever is shallower.93    

 

But in a 2007 article in the Arizona Law Review, several respected Arizona water professionals 

argued against allowing groundwater to be withdrawn from such great depths to show an assured 

water supply.94   

 

"Arizona has a history of urban developments that have existed for over 100 years in 

core areas of Phoenix, Mesa, Tempe, Tucson, Bisbee and Prescott, but little 

experience with pumping the local aquifers in CAGRD's service area from depths 

close to 1,000 feet. As a matter of sound long-term water management, then, it 

would be prudent to ensure that there will be stable water supplies for Arizona's 

urban developments even past the 100-year window that the AWS [Assured Water 

Supply] program contemplates. It may be optimistic at best and foolhardy at worst to 

expect that the water needs of urban developments can be met by pumping water 

from depths approximating 1,000 feet below the surface."95 

     

In addition to these concerns, the science of determining whether groundwater is physically 

available has evolved since 1980 when the Groundwater Management Act was adopted, as has 

our understanding of Arizona’s groundwater basins. Using older “numerical” models, ADWR 

concluded that groundwater was physically available for several large master planned communities 

and issued Analyses of Assured Water Supply to the developers. Based on newer, more accurate 

models and updated data on groundwater conditions, however, ADWR’s findings of physical 

availability for many of these master planned communities are now in question.   

 

The problem appears to be most pronounced in the Pinal AMA where ADWR's newest modeling 

shows less groundwater is physically available than previously thought. On October 11, 2019, 
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ADWR presented results from its report, "2019 Pinal Model and 100-Year AWS Projection 

Technical Memorandum"96 to the Arizona House Ad Hoc Committee on Groundwater Supply for 

Pinal County. According to the Projection and answers to questions posed by Rep. David Cook: 

 

• There is "unmet demand" (a shortfall of groundwater available) of approximately 8.1 million 

acre-feet after 100 years of pumping. 

• Of this amount, approximately 2 million acre-feet are associated with assured water supply 

determinations (i.e., Analyses, Certificates and Designations) previously issued by ADWR. 

• "It is unlikely that any specific area will produce sufficient groundwater to meet assured 

water supply requirements for new or pending applications without negatively affecting 

groundwater supplies for the rest of the AMA."97 

 

As the Arizona Republic previously reported, ADWR confirmed in early 2019 that there may not be 

enough groundwater in the Pinal AMA for dozens of planned developments that would include 

more than 139,000 homes.98 These numbers do not include twelve applications for Analyses, five 

applications for Certificates and one application for a Designation that are pending.99  

 

In short, the 2019 Pinal model (which includes most of the Pinal AMA) calculates that there is not 

enough groundwater to meet the demands of current users and users for which ADWR has issued 

assured water supply determinations, let alone the demands of pending assured water supply 

applications. 

 

A similar problem could develop in the West Valley of the Phoenix AMA. ADWR's records show that 

ADWR has issued and extended several Analyses for large master planned communities in the 

Lower Hassayampa Sub-Basin of the Phoenix AMA. These Analyses include Belmont,100 Douglas 

Ranch101 and Festival Ranch.102 The combined total amount of groundwater allocated for these 

Analyses is nearly 81,500 acre-feet per year. ADWR extended one Analysis for Belmont and 

Belmont has applied for a renewal of that extension, which is awaiting a decision by ADWR.103 

ADWR has issued two extensions of the Analysis for phases one through five of Douglas Ranch. 

Douglas Ranch has applied for an extension of phases six though nine of its development,104 and 

that application is awaiting a decision by ADWR.   
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Several of these Analyses were based on a numerical groundwater flow model constructed in 

2006.105 ADWR added a unique provision to the Analyses for some phases of Belmont and 

Douglas Ranch that required the developers to submit a joint supplemental hydrologic study by 

March 26, 2010.106  The new study was supposed to demonstrate how much groundwater is 

physically available to the developments for 100 years without causing groundwater levels to reach 

bedrock or exceed 1,000 feet below land surface, whichever is shallower. If the developers failed to 

submit the required study, the Analyses would expire. Unfortunately, water users do not have the 

benefit of that supplemental hydrologic study because, at the request of the developers, ADWR 

later waived the requirement to file it.107 

 
Growth in the West Valley 
 
According to the Arizona Republic, an investment group controlled by 
Microsoft founder Bill Gates has invested $80 million in Belmont, a 24,800-
acre development near the White Tank Mountains on the western edge of 
Maricopa County.108 Plans for Belmont include as many as 80,000 homes 
and office and industrial space. "When built out, Belmont would be 
comparable in square miles and projected population to Tempe."109   
 
Meanwhile, Jerry Colangelo, a former owner of the Phoenix Suns and the 
Arizona Diamondbacks, is developing Douglas Ranch in Buckeye, which he 
has called the West's largest planned community--some 119,000 homes and 
300,000 people.110 Douglas Ranch is located west of the White Tank 
Mountains in Maricopa County and north of the developed portion of 
Buckeye, but it would be served by the City of Buckeye.111 The City of 
Buckeye's Municipal Planning Area, with a 2016 population of 72,900, 
currently relies on groundwater for all of its potable water supply.112 The 
amount of available groundwater resources has yet to be fully vetted. 

 

Even if enough groundwater is physically available for a subdivision, the groundwater may not be 

relied upon to show an assured water supply unless its use is consistent with the management goal 

for the AMA. Consistency with the management goal is based on ADWR's assured water supply 

rules and depends on the AMA in which the  subdivision is located.113 The rules are complicated, 

but, in general, most of the groundwater proposed to be used by new CAGRD subdivisions will be 

excess groundwater.114 Consequently, groundwater use by the proposed new subdivisions in the 

Pinal AMA and the West Valley of the Phoenix AMA would add greatly to CAGRD's projected 

replenishment obligations, increasing them far beyond what is anticipated in the 2015 CAGRD Plan 

of Operation. In the Buckeye area alone, the City of Buckeye's hydrological consultant reports that 
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ADWR has already issued Analyses for approximately 120,000 acre-feet per year of potential water 

demand.  

  
 

The entire West Valley is expected to grow dramatically, to a population of over 2 million by 2050. 

CAGRD's consultant has stated, "it is quite evident that future growth within this area will most likely 

be reliant on new Member Land enrollment and the continued existence of CAGRD to be able to 

fulfill the expectation of population growth."115    

 

The question must be asked: is it realistic to assume that CAGRD will be able to acquire that much 

water to replenish the groundwater pumping for so much growth?  

 

 

Collateral Effects of Pumping Groundwater 

 

Aside from the enormous quantity of water that will be needed for replenishment, pumping such 

large amounts of groundwater has well-documented environmental and health-related 

consequences. One major impact is land subsidence, which often results in large earth fissures that 

can damage roads, water mains, canals, bridges and building foundations,116 and also affect where 

flood waters flow. As explained by ADWR: 

 

“Land subsidence in the basins of Arizona is generally due to compaction of 

alluvium caused by lowering of the water table. As the water table declines, 

pores in the alluvium once held open by water pressure are no longer 

supported and collapse. Collapse and subsequent lowering in elevation of the 

land surface is defined as land subsidence.”117 

 

Land subsidence often occurs decades after groundwater is pumped, and much of the subsidence 

Arizona is currently experiencing is the result of earlier groundwater mining. According to ADWR, 

"areas in Maricopa and Pinal Counties have subsided more than eighteen feet since the early 20th 

Century."118  The United States Geological Survey notes, "increasing land development threatens 

to exacerbate existing land-subsidence problems and initiate new ones."119 
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Aside from the millions of dollars of damage caused by land subsidence, when aquifers collapse, 

it's irreversible and they are no longer capable of storing water. As Arizona Republic columnist 

Joanna Allhands explained, "you can’t re-inflate those collapsed sediments like a balloon."120  In 

essence, land subsidence is evidence that the aquifer is dying. 

 

Another major consequence of groundwater overdraft is new or worsening groundwater quality. 

According to Stanford University's Water in the West program, "as aquifer levels decline from 

chronic overdraft, natural and man-made pollutants can concentrate in the remaining groundwater, 

making it unsafe for irrigation or drinking without costly treatment. In some cases, wells must be 

shut down."121 

 

Land subsidence and water quality degradation are symptoms of over pumping groundwater 

aquifers, but the biggest problem is that pumping groundwater in such large quantities is 

unsustainable. The Arizona Town Hall reported in 2015: 

 

"Groundwater level declines are evidence that much of the approximately 2.8 million 

acre-feet of groundwater used annually in Arizona is non-renewable. This 

groundwater accumulated underground for hundreds to thousands of years and is 

replenished very slowly. Like a savings account, continued withdrawal will eventually 

lead to depletion."122 

 

Between 1940 and 2007, Arizonans depleted our groundwater in storage by nearly 75 million acre-

feet, meaning less groundwater will be available to meet future demands.123 

 

This grim reality leads to a crucial question: Who will provide water to homeowners and businesses 

on CAGRD member lands if their wells run dry?  Since groundwater may be pumped to 1,000 feet 

below land surface in the Phoenix and Tucson AMAs and 1,100 feet below land surface in the 

Pinal AMA, this is not an academic question. It is a serious likelihood, with major consequences 

that must be considered. 
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Location of Replenishment 

 

State law requires CAGRD to replenish the amount of excess groundwater pumped by and for its 

members within 3 years after the excess groundwater is pumped. CAGRD must replenish in the 

same AMA in which the groundwater was withdrawn for each member land or member service 

area.124 According to its 2015 Plan of Operation, CAGRD attempts to replenish in the same sub-

basin in which the groundwater was withdrawn.125   

  

CAWCD owns six underground storage facilities that may be used for replenishment. Four of these 

are in the Phoenix AMA. These underground storage facilities are basins constructed on the land 

surface to allow the water discharged into them to percolate underground to the aquifer. CAGRD 

may also replenish water at groundwater savings facilities (GSF). A GSF is an irrigation district that 

directly uses the replenishment water rather than pump groundwater. In the Phoenix AMA there are 

four GSFs available to CAGRD.126 While the combined storage capacity at these facilities is great 

enough to meet CAGRD's current replenishment obligations, the overall location of these facilities 

does not allow CAGRD to replenish in all of the locations where its future members are located. 

 

The Phoenix AMA covers over 5,600 square miles,127 and the seven groundwater sub-basins of the 

AMA are large, with unique hydrological conditions.128 If groundwater pumping for the member land 

or by the member service area is not located near the site of replenishment, that replenished water 

will not mitigate the local impacts of groundwater pumping. Compounding this problem, ADWR 

reports that “most of the ideal locations for large-scale recharge facilities have already been 

permitted in the Phoenix AMA.”129  

 

Many people don't understand that CAGRD was established solely to show that its members' 

proposed use of excess groundwater would be consistent with the management goal of the AMA.  

This "consistency" is met by CAGRD's obligation to put the same amount of excess groundwater 

used by its members back into the aquifers of the same AMA. But CAGRD has no obligation to 

replenish water in the specific areas where it was pumped, which could leave many homeowners 

out of luck down the road. The fact is that CAGRD is not a municipal water provider to its members 

and does not guarantee that its members will have water supplies in perpetuity. As an integrated 

water master plan for the City of Buckeye recognizes, becoming a CAGRD member “does not 

provide Buckeye with a physical water supply.”130 
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Since CAGRD is not required to replenish water at the sites and into the aquifers from which 

excess groundwater is pumped, some critics have asserted that there will be "wet" and "dry" 

members of CAGRD: Wet members will be those located in close proximity to CAGRD's 

replenishment infrastructure, while dry members will be located far from the storage sites. 131  "In 

the worst case scenario, when effects of local pumping in 'dry' [member lands] are modeled 

incorrectly, CAGRD membership offers no real assurance there will be water physically available to 

serve the particular subdivision in the future."132 Eventually, the groundwater in these dry areas will 

run out. But when that happens, CAGRD's replenishment obligation for that land or service area will 

end because no excess groundwater will have been pumped, even though demand for water 

continues.133   

 

Importantly, the water replenished by CAGRD is not saved or preserved for its members. It 

becomes groundwater that would be available for others with rights and physical access to pump 

under the provisions of the Groundwater Management Act. Ironically, a new assured water supply 

applicant might be able to rely on this "replenished groundwater" as part of demonstrating an 

assured water supply, resulting in a further demand on the AMA's groundwater supplies and an 

ever-increasing obligation for CAGRD. This is all the more reason why replenishment needs to 

occur where the excess groundwater is pumped. 

Funding CAGRD 

 

Under state law, CAGRD must be completely funded by its members. However, CAWCD is 

permitted to loan funds to CAGRD with interest determined by the CAWCD Board,134 and CAGRD 

may issue revenue bonds to develop infrastructure and acquire water to meet its replenishment 

obligations.135 

 

CAGRD collects monies from its members through a combination of fees, dues, assessments and 

taxes that are used to acquire water, develop infrastructure and cover the costs and expenses of 

replenishment. These include: 

• A one-time Enrollment Fee: paid by the landowner or water provider to enroll in CAGRD.136   
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• A one-time Activation Fee: paid for a subdivision before the Arizona Department of Real 

Estate will allow lots in the subdivision to be sold.137   

• Annual Membership Dues: collected from all enrolled members.138 

• Annual Assessments and Taxes: levied by CAWCD against member lands (assessments) 

and member service areas (taxes).139  

 

CAGRD computes the annual assessment for each AMA based on the projected cost to replenish 

the excess groundwater pumped for all member lands in the AMA. The cost for an individual owner 

of a parcel of member land is based on the amount of excess groundwater used by that parcel, as 

calculated by the municipal water provider for that parcel. Once CAWCD establishes the rate for 

each year, the individual counties (Maricopa, Pinal and Pima) add the assessment to each parcel's 

tax bill. The assessment is collected along with the property taxes for that parcel and transferred to 

CAGRD to be used to purchase and replenish the excess groundwater that has been used.140   

 

Similarly, CAGRD annually levies and collects a replenishment tax from each member service area. 

This tax is based on the amount of money needed to pay the cost of replenishing excess 

groundwater.141 If the member service area does not pump excess groundwater, it is not required to 

pay the replenishment tax. 

 

In its early years, CAGRD relied heavily on funds advanced by CAWCD. As of August 31, 1999, 

CAWCD had advanced about $750,000 to CAGRD.142 During that year, CAGRD's revenue was 

about $47,000. A contemporaneous memo noted that it was time to focus on repaying CAWCD and 

developing capital funds to purchase water rights and develop replenishment infrastructure.143 An 

early financial model developed by CAGRD/CAWCD staff assumed, among other things, that the 

2000 assessment rate for the Phoenix AMA of $60 per acre-foot ($45 per acre-foot for the 

administrative component and $15 per acre-foot for the capital component) would be held constant 

through 2010, and actually reduced when the advances from CAWCD had been repaid.144 

This assumption proved incorrect. By 2011, the assessment rate had increased to $403 per acre-

foot for the Phoenix AMA, with $42 for the administrative component and $170 for the infrastructure 

and water rights component.145   
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In its 2004 Plan of Operation, CAGRD estimated that it would need to spend more than $260 

million over the next 25 years to fund its water supply acquisition plan.146 The 2015 Plan of 

Operation contains no similar cost estimate. The GRIC/GRWS acquisition, however, sheds some 

light on potential expenditures. CAGRD staff estimates the "all-in" costs of the GRIC/GRWS 

acquisition to be $345 million in 2018 dollars and $474 million in 2018-2044 dollars if there is no 

NIA CAP water shortage. CAGRD staff further estimates that the acquisition will increase rates for 

CAGRD's Phoenix AMA members by 11-15% over the next two to three years.147 Even without this 

acquisition, the annual assessment rate has been steadily increasing, from $154 per acre-foot in 

2002 to $727 per acre-foot in 2019.148   

Pollack Report, Table 2.5-1 
This dramatic increase in assessment rates and taxes over the years has led some CAGRD 

members to find ways to avoid pumping excess groundwater. One mechanism is the 

extinguishment credit. The Assured Water Supply rules allow the owner of a grandfathered 

groundwater right149 to extinguish the right in exchange for credits to pump groundwater that may 

be pledged to an application for an assured water supply.150 Groundwater pumped pursuant to an 

extinguishment credit is not categorized as excess groundwater and, therefore, is not required to be 

replenished. 
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As of April 16, 2019, the amount of extinguishment credits that had not been pledged to an 

application for an assured water supply totaled over 1.3 million acre-feet, with more than 1 million in 

the Phoenix and Tucson AMAs.151   

 

The Town of Queen Creek, a member service area, has established a five-year goal to reduce its 

reliance on CAGRD that includes acquiring 175,000 acre-feet of groundwater extinguishment 

credits.152 Similarly, the City of El Mirage has acquired the right to purchase up to 29,280 acre-feet 

of extinguishment credits,153 while the Town of Florence has also agreed to purchase 

extinguishment credits for what it notes is "a fraction" of the amount of the current CAGRD 

assessment rate.154   

 

  Extinguishment Credits 
The amount of groundwater that may be pledged pursuant to an 
extinguishment credit to an application for an assured water supply 
varies from AMA and management period. In the Phoenix and Tucson 
AMAs, any grandfathered right that has not been extinguished in 
exchange for credits as of January 1, 2025 may no longer be 
extinguished. 
 
Extinguishment credits have historically been treated differently in the 
Pinal AMA because its management goal is not safe-yield, but 
preserving the AMA's agricultural economy as long as feasible while 
ensuring water supplies for future M&I uses. In 2007, the Department 
amended its rules to implement a gradual reduction in the amount of 
the credit depending on the year of extinguishment. Stakeholders in 
the Pinal AMA repeatedly sought a delay in the implementation of the 
2007 rules, fearing premature extinguishment of grandfathered rights. 
After repeatedly postponing implementation, ADWR adopted new 
rules governing extinguishment credits for that AMA on December 11, 
2018. The new amendments calculate all extinguishment credits in 
the same way regardless of the year of extinguishment.155  

 

Long-term storage credits have also been used to reduce reliance on CAGRD. Long-term storage 

credits are earned when CAP water or treated wastewater is stored underground for later use.156 

Long-term storage credits may be sold, and the credits may be pumped from any location in the 

same AMA in which they were earned. In late 2015, CAGRD staff became concerned that third 

parties were marketing their long-term storage credits to homeowners associations (HOAs) within 

CAGRD member lands.157 The water provider serving the HOA pumps and "delivers" the credit 
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water to the HOA, relieving the HOA from using excess groundwater and paying an annual 

replenishment assessment to CAGRD. CAGRD, however, remains on the hook for administering 

the replenishment program and acquiring water to meet the member's long-term replenishment 

obligation. 

 

Concerned about what this practice might mean for the long-run, CAGRD engaged a consultant to 

study the issue, who reported in 2017: 

"[A]ll of CAGRD's variable costs ($6.2 million) and more than two-thirds of its fixed 

costs ($15.8 million) in 2015 were recovered through annual replenishment 

assessments, which are generated via rates that are charged against the members' 

reported use of excess groundwater. Thus, any activity that impacts how CAGRD 

members report excess groundwater use will have a corresponding impact on 

CAGRD's ability to generate revenues necessary to cover its fixed costs." 158  

 

"[I]t is conceivable that under a worst-case scenario, 100% of CAGRD Member 

Lands in the Phoenix AMA could participate in a LTSC [long-term storage credit] 

purchase/recovery program and stop paying CAGRD annual replenishment 

assessments altogether as long as LTSCs remain available for purchase. This would 

result in an estimated loss of nearly $12 million in fixed cost revenues from CAGRD 

Member Land assessments in the Phoenix AMA in 2017 alone. Based on CAGRD's 

current funding structure, such a scenario extended over even just a few years 

would be financially catastrophic."159 

 

Hoping to avoid that financial catastrophe, the consultant recommended that ADWR reverse its 

decision on how it accounts for the use of long-term storage credits by member lands so that they 

could not use these credits to avoid being charged for pumping excess groundwater. Alternatively, 

the study recommended that CAGRD seek legislation allowing it to revise its method of collecting 

revenues from member lands.160 While neither of these recommendations has been implemented, 

the study demonstrates the vulnerability of the CAGRD financing model.  

 

In reality, homeowners on member lands pay for their water twice--once for the groundwater 

delivered for their use, and again for the water CAGRD purchases to replenish that groundwater. 

As member land enrollment in the AMA increases and replenishment costs go up, the 
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replenishment assessment increases collectively for all homeowners on member land in that AMA. 

Consequently, as replenishment costs continue to escalate, it is reasonable to assume that 

homeowners and HOAs will look for ways to reduce their excess groundwater replenishment 

obligations, and that may put the CAGRD financial model further at risk.  

 

Developers have also seen significant increases in CAGRD fees over the years. Ultimately, 

however, they are able to pass these costs on in the purchase price of lots in member land 

subdivisions, meaning another CAGRD-related cost for the homeowner. In 2011, the enrollment fee 

was $138 per housing unit and the activation fee was $136 per housing unit.161  In 2019, the 

enrollment fee is $1,094 per housing unit and the activation fee for the Phoenix AMA is $1,080 per 

housing unit.162  These aggressive increases in enrollment and activation fees were prompted by 

stakeholder concern that dramatically increasing replenishment obligations would affect CAGRD's 

ability to acquire the necessary water supplies. The Board directed its staff to evaluate CAGRD's 

funding structure to collect more money sooner.163  For fiscal years 2020 through 2023, CAGRD 

staff is recommending an activation fee increase of 9% per year.164   

 

Both the 2004 and 2015 Plans of Operation state that "CAGRD will always be able to meet its 

statutory obligations using funds collected exclusively from its members."165 However, dramatic 

increases in enrollment and corresponding increases in replenishment obligations have required 

dramatic increases in CAGRD's replenishment assessments and taxes, which will continue to rise. 

These aggressive increases have caused members to look for ways to avoid pumping excess 

groundwater, which in turn, leads to concerns that CAGRD will be unable to collect the funds from 

its members needed to acquire the water to meet its long-term replenishment obligations. As more 

subdivisions enroll in CAGRD and replenishment assessments escalate, homeowners on member 

lands may become more aware of the costs they are being asked to pay, and there may be greater 

resistance to additional enrollment or to the current CAGRD financial model. 

 

 

CAGRD Governance 

 

When the Legislature was debating whether to give replenishment responsibilities to the CAWCD, it 

may have been influenced by testimony that a new bureaucracy would thereby be avoided.166 The 

relationship between CAGRD and CAWCD has been debated ever since. An early document 
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prepared by CAWCD/CAGRD discusses this debate.167 The document notes that those in favor of 

the relationship argue that: 

 

• CAWCD is fully staffed and can support the establishment of CAGRD. 

• CAWCD is in the best position to determine how CAGRD fits into the CAP system without 

affecting CAP contractors. 

• CAWCD's service area coincides with the Phoenix, Pinal and Tucson AMAs. 

• CAWCD may use funds to establish CAGRD without an increase in taxes. 

 

According to the document, opponents of combining CAGRD and CAWCD expressed concern that: 

• CAWCD may give CAGRD preferential treatment in water pricing and access to CAP 

facilities. 

• CAGRD will eventually compete with CAP contractors for water and CAP canal capacity. 

• CAWCD would use monies from CAP contractors and subcontractors (e.g., cities, towns 

and private water companies) to make loans to CAGRD. 

• It will be difficult to keep CAGRD and CAWCD funds completely segregated. 

 

The memo concludes: "for all of these reasons, CAWCD must take great care to ensure that it 

responds appropriately and equitably to all situations arising from its operation of the CAGRD." 

 

Today, concerns remain about whether CAWCD has an inherent conflict of interest in managing 

CAGRD, which may ultimately end up competing for water supplies and canal capacity with CAP 

contractors. This places the Board of Directors in a difficult position when making decisions that 

may affect both CAGRD members and CAP water users. Ultimately, the Board must avoid even the 

appearance of a conflict and new  guardrails may be necessary to guide the Board’s decisions.     

 

 

Impacts of CAGRD on Urban Growth  

 

The drafters of the Groundwater Management Act intended the assured water supply requirement 

to influence the pattern and location of urban growth. Had access to renewable water supplies 



The Elusive Concept of an Assured Water Supply 
The Role of the CAGRD and Replenishment 

 

36 

 

remained a requirement for demonstrating an assured water supply, growth in the AMAs would 

have proceeded quite differently. Instead, CAGRD has enabled development of land that would 

otherwise have remained vacant or that would have been developed only by the incremental 

expansion of municipal water provider service areas that already had an assured water supply.  

 

A report commissioned by the Home Builders Association of Central Arizona touts the development 

benefits of CAGRD, including:  

 

"The regions that CAGRD has provided water solutions for is expansive, including 

many cities and towns. Nearly all of the populated areas of Pima County . . . have 

been allowed to develop utilizing CAGRD. High growth areas of Maricopa County 

also rely on CAGRD. . . . Additionally, Pinal County, with anticipated growth of over 

600,000 residents in the next few decades, has many regions serviced by 

CAGRD.168 

 

The report concludes that, without CAGRD, over 350,000 homes, equating to over 925,000 

residents, would not otherwise have been built. But the report did not take into account whether 

some or all of that growth would have taken place anyway, just at different locations within the 

AMAs. CAGRD is not the only way growth can happen. It does allow growth where land is cheaper, 

instead of in areas where renewable water supplies and infrastructure are already in place. The 

Home Builders’ report also failed to consider the environmental impacts of growth on lands far 

away from established metropolitan centers and neglected to address transportation costs, air 

quality effects, potential land subsidence from groundwater pumping and disruption of natural 

desert lands. 

 

Most of CAGRD's replenishment obligation occurs from groundwater pumped to serve member 

lands, as opposed to groundwater pumped by member service areas--cities, towns and private 

water companies. Many member service areas have their own renewable supplies. CAGRD's 

consultant has pointed out: 

 

"Thus, excess groundwater use (and a corresponding CAGRD replenishment 

obligation) within Member Service Areas is generally low. On the other hand, water 

providers serving Member Lands often don't have access to their own renewable 
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water supplies, so most of the water they have historically delivered to their 

customers has been excess groundwater that creates a replenishment obligation for 

CAGRD."169 

 

The infrastructure necessary to deliver municipal water supplies on a reliable basis is vast. The 

collective infrastructure of the major cities in Central Arizona "consists of 30 water treatment plants, 

over 18,000 miles of water lines, 142,000 fire hydrants and more than one million water meters."170  

This infrastructure is also expensive. In 2019, the City of Phoenix approved a six percent increase 

in water rates for both 2019 and 2020. These increases will allow Phoenix to invest $3.2 billion 

dollars in aging infrastructure and build the huge transmission mains and pump stations needed to 

move water to where it is needed.171   

If groundwater is no longer physically available because it is too expensive to pump and treat or 

simply runs out, what infrastructure will be available to deliver alternative water supplies to member 

lands, and how will it be financed?  This is not a hypothetical question. In 1977, before the 

Groundwater Management Act, Arizonans were annually consuming 2.5 million acre-feet more 

water than was replenished.172 As one Arizona water expert commented in the Arizona Law 

Review:  

 

"At this rate, the Phoenix-area aquifers would be dry in 100 years. Does the present 

generation have a stewardship obligation to future generations not to exhaust a 

supply bequeathed by past generations?"173 

 

 

Relationship to AMA Management Goal 

 

For the Phoenix and Tucson AMAs, the Groundwater Management Act set a management goal of 

“safe-yield” — balancing the amount of groundwater withdrawn with the amount of annual and 

natural recharge. In theory, CAGRD is required to replenish the excess groundwater pumped by its 

members so that their use of groundwater would be consistent with this management goal. In 

practice, however, development on lands without a past history of water use is dramatically 

increasing groundwater use in the Phoenix AMA, making safe-yield harder to achieve. ADWR's 

draft management plan for the 4th management period for the Phoenix AMA states: 
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“A key assumption of the Code was that urban growth would largely occur on retired 

agricultural land, with the water no longer needed by farms being available to serve 

new houses and industries. In fact, much of the new growth is occurring on native 

desert land rather than on retired farmland. Development on desert land does not 

result in one type of demand replacing another; it results in a new demand being 

added to the existing demands, resulting in significantly greater demand than 

originally assumed.174 

 

According to ADWR, the “achievement of safe-yield will require additional reductions in 

groundwater pumping and increased use of renewable supplies beyond current levels.”175   

 

 

The Role of ADWR in the Plan of Operation 

 

CAWCD does not have authority to refuse to enroll new members, even in the face of rapidly 

escalating replenishment obligations. CAGRD proponents often point to ADWR's oversight of the 

CAGRD Plan of Operation to assure critics that CAGRD's replenishment obligations will never get 

out of hand. After determining that a Plan is consistent with the management goal of an AMA, the 

Director of ADWR may later reverse that decision, but only after following a long process.  

 

First, between years 2 and 8 of the Plan, the Director must find that there has been an unexpected 

increase in CAGRD's replenishment obligations or an unexpected decrease in water available to 

CAGRD to meet those obligations.176 After that, the Director must require CAGRD to submit a 

revised Plan of Operation, which CAGRD has one year to do. Then the Director must hold a 

hearing on the revised Plan. If, following the hearing, the Director determines that the Plan is no 

longer consistent with the management goal of an AMA, CAGRD has sixty days to satisfy the 

Director's concerns. If it fails to do so, the Director's earlier determination that the Plan is consistent 

with the management goal expires.  

 

If the Plan is no longer consistent with the management goal of the AMA, all Designations in that 

AMA based on membership in CAGRD expire, and no additional land may become a member of 

CAGRD.177  
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Is this enough protection? As discussed earlier, the excess groundwater replenishment obligation 

for member service areas is generally low. Thus, many member service areas may be able to 

obtain their designations again by proving they have renewable water supplies and don't need to 

rely on excess groundwater. For example, Tucson, Avondale, Gilbert, Scottsdale, Goodyear, 

Surprise, El Mirage, Oro Valley and the Chaparral City Water Company all have rights to renewable 

water supplies and have developed the necessary infrastructure to deliver that water, at least to 

portions of their service areas.178   

 

But what about subdivisions that are already member lands? Membership in CAGRD occurs before 

any homes are built, meaning member land subdivisions are not affected by a subsequent 

determination that the Plan is no longer consistent with the management goal of an AMA. While 

ADWR may revoke a Certificate if an assured water supply no longer exists, it may not do so if any 

of the residential lots within the subdivision have been sold.179 So, contrary to what one might 

expect in terms of water protection, even if a Plan has expired, homes within enrolled subdivisions 

in which at least one residential lot has been sold may continue to be built and sold. According to 

the 2015 Plan of Operation, in the Pinal AMA alone, nearly 90 percent of enrolled lots are currently 

unconstructed. That's 56,693 lots out of the 63,353 enrolled.180 As of 2019, "there remains a large 

inventory of enrolled, but unconstructed lots" in CAGRD.181 Because of the way current law is 

structured, a great number of these lots may still be developed, despite a determination that the 

Plan is no longer consistent with the management goal of the AMA in which the lots are located. 

 

The 2015 Plan also projects that subdivisions representing an additional 119,000 new member land 

housing units will enroll during the Plan period. 182 These subdivisions would also not be affected if 

they enrolled prior to the Director determining that the Plan is no longer consistent with the 

management goal and at least one residential lot within the subdivision has been sold. All of these 

enrolled but unconstructed lots could greatly increase the need for water in the affected areas. 

 

With so much at stake, it is unclear what it means for a Plan to expire without another Plan to take 

its place. 183 Moreover, placing sole responsibility on the Director to stop continued enrollment puts 

the Director in the difficult position of seeming to stand in the way of growth. Such a decision will be 

met with stiff resistance from interested parties and will be politically difficult. 
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The State's Role in Growth 
 

For a century, Arizona has regulated the use of water within its boundaries. In 1919, the state 

enacted laws governing the diversion and use of water from intrastate rivers and streams. Under 

these laws, waters flowing in streams and other natural channels "belong to the public" and may be 

appropriated and beneficially used in conformance with these laws.184 The state has further decided 

that if two or more applications to appropriate surface water conflict and the supply is not sufficient 

for all applications, preference must be given first to domestic and municipal uses before any other 

uses.185 

 

In passing the Groundwater Management Act, the Legislature declared that, "it is in the best 

interest of the general economy and welfare of this state and its citizens that the Legislature evoke 

its policy power to prescribe which uses of groundwater are most beneficial and economically 

effective."186 

 

In upholding the constitutionality of the Groundwater Management Act, the Arizona Supreme Court 

held that landowners do not own the groundwater beneath their lands prior to capturing and 

withdrawing it from the common supply. The Court further found "that the overdraft of groundwater 

in this state is a serious problem which has no chance of correcting itself, and that it is necessary 

for comprehensive legislation to both limit groundwater use and allocate its use among competing 

interests."187 

 

These rulings establish that the state has clear responsibility and authority to regulate groundwater 

and intrastate surface water, even if it results in a diminution of property value. As the Arizona 

Supreme Court noted, "the United States Supreme Court has on numerous occasions upheld under 

the state's police power regulations of land use which have virtually destroyed private interests."188 

 

When ADWR proposed assured water supply rules in 1988, developers and municipal water 

providers without access to surface water complained that the rules would result in a reduction of 

the number of houses that could be built. Lawsuits would likely have ensued if these rules had 

become effective. Yet, under the state's authority to regulate water use for the general economic 
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welfare of the state and its citizens, it is doubtful a court challenge to the rules would have been 

successful. 

  Growing Smarter 
Many believe Arizona should do more to "control" growth. The state's 
effort to manage growth in 1998 is instructive. That year a coalition of 
environmental groups launched an initiative drive to put before the 
voters a proposition requiring strict growth measures, including 
mandating that every city and county adopt an urban growth 
boundary to limit the expansion of development and city and county 
services.189 In a direct attack on the proposed initiative, Governor 
Jane Hull and the Legislature developed a rival law, "The Growing 
Smarter Act."190   
 
The Growing Smarter Act stated that its reforms were in conflict with 
the "Citizens' Growth Management Act" being pushed by the 
environmental community and called for the defeat of the initiative.191 
To encourage that defeat, the legislature created Proposition 303, 
known as the Preserve Arizona Initiative, giving $20 million a year in 
state funds to purchase open space from the State Land Department 
if the citizens' initiative failed.192  In the end, the environmental 
community was unable to gather enough signatures to put its initiative 
on the ballot and the Growing Smarter Act became law. 
 
According to the Act's statement of intent:  
 
"The Growing Smarter Act consists of comprehensive municipal, 
county and state land department land use planning and zoning 
reforms, provides for the acquisition and preservation of open spaces 
and establishes a program for continuing study and consideration of 
pertinent issues relating to public land use policies, all in order to 
further the best interests of our citizens by protecting our natural 
heritage and wisely managing the growth of our communities."193 
 
But the statement of intent also makes clear that the Act must not be 
construed to "allow a taking of private property," or to allow a city or 
county to downzone or rezone property to a more intensive use.194  
The Act's drafters were giving the courts a clear message that the 
Legislature would not tolerate such efforts. 
 
Little has been written about whether the Act has been successful in 
wisely managing the growth of Arizona communities. One survey by 
the Sonoran Institute found that while cities and counties were 
adopting more holistic plans for growth, some elements of the Act's 
requirements were chronically ignored or inadequately addressed, 
including projected future demand for water and how that demand will 
be met.195 
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But should the state facilitate water for growth? In 2010, the Arizona Legislature established the 

Water Resources Development Commission, tasking it with assessing Arizona's demand for water 

and the supplies needed to meet this demand for the next 25, 50 and 100 years.196 The 

Commission found that there will be significant "unmet" demands in all parts of Arizona in the future 

and recommended that the Legislature authorize the formation of regional water augmentation 

authorities to help local communities and water users develop regional water solutions. It also 

recommended that the state's Water Supply Development Revolving Fund be available to 

augmentation authorities for low-interest loans.197 

These recommendations were met with stout opposition from those who claimed they were a 

conspiracy of urban areas to take water from Yuma area farmers, and legislation to implement the 

recommendations never made it out of committee. That experience demonstrates the difficulty of 

facilitating growth in one part of the state if other areas feel threatened. 

 

More recently, Governor Ducey established the Governor's Water Augmentation, Innovation and 

Conservation Council to investigate strategies for long-term augmentation, innovation and 

conservation for sustainable water supplies for Arizona.198  It remains to be seen what 

recommendations will be forthcoming from this Council and whether the Legislature will take action 

on them.  

 
 

The Future:  A Tale of Two Cities199 

 

The heart of the Salt River Valley was a natural location for early Arizona settlers. The City of 

Phoenix was incorporated in 1881 with a population of approximately 2,500,200 and officially began 

delivering tap water in 1907 when it purchased the Phoenix Water Company. By 1920, Phoenix had 

turned its focus to surface water, constructing a redwood pipeline to bring Verde River water to its 

customers. Over time, the City grew organically as agricultural lands within the City urbanized. 

These lands have rights to water from the Salt and Verde Rivers, and the City contracted with the 

Salt River Project to receive, treat and deliver this water. Phoenix later signed a subcontract with 

the federal government for 122,204 acre-feet of CAP municipal and industrial priority water each 

year. As of March 2019, Phoenix had approximately 264,000 acre-feet of long-term storage credits 

earned by storing treated wastewater and unused CAP water underground.201 
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Today, with a population of more than 1.6 million,202 spread across a service area of over 540 

square miles,203 Phoenix is one of the largest water utilities in the country. Its infrastructure, which 

includes eight treatment plants and 7,000 miles of water lines, would cost about $15 billion to 

replace.204 Phoenix has long been designated as having an assured water supply based on its 

renewable water supplies. Under its current designation, the City's total 2025 water supplies are 

over 510,000 acre-feet.205 

 

In contrast to the City of Phoenix, the City of Buckeye's municipal planning area covers 642 square 

miles, including 200 square miles that are still under the jurisdiction of Maricopa County.206 Just 19 

years ago, Buckeye was a small farming community with a population of only 6,500. By 2016, the 

City's municipal planning area had grown to about 73,000 persons, and the Maricopa Association of 

Governments projects that Buckeye could reach a population of over 310,000 by 2040, a 326 

percent increase.207 There are 27 approved master planned communities within the planning area--

26 of which were approved by the City--that, at build out, are projected to add an additional 800,000 

residents.  

 

All of Buckeye's potable water needs are currently met with groundwater. Buckeye does not have a 

Designation of Assured Water Supply, although it applied for a Designation in 2008. In 2017, the 

City created an integrated water master plan to identify the actions it could take to strengthen its 

water resources portfolio.208  That water master plan contains several important considerations and 

recommendations, including: 

• In order to obtain a Designation, the City will need to become a member service area of 

CAGRD.  

• At a population of 246,000, Buckeye's estimated water demand would be 36,459 acre-feet 

per year.  

• Even if Buckeye joins CAGRD, it is unlikely that CAGRD will be able to acquire the 

replenishment water to meet the City's projected water demand at build out. "Current 

CAGRD replenishment agreements with other MSAs [member service areas] are on the 

order to 10,000 - 20,000 acre-feet per year, which will support approximately 20 percent of 

Buckeye's projected ultimate population [of approximately one million people]."209 
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• CAGRD's replenishment costs by 2031 would be between $1,450 and $2,900 per acre-foot 

per year. By 2041, those costs would be between $2,360 and $7,550 per acre-foot per year. 

At these rates, the annual CAGRD assessment to the City is estimated to be $47.2 million 

by 2042.  

• The City should be prepared to recover these costs through water rates before a 

designation is finalized.  

 

The water master plan discusses Buckeye's options to acquire its own renewable supplies but 

notes that these options are few and expensive. They include: 

• CAP water. The City could sign a subcontract for its proposed allocation of CAP NIA water 

in the amount of 2,786 acre-feet per year. The City could also lease water from an Indian 

community. The plan notes that the infrastructure to transport, treat and deliver CAP water 

to Buckeye would be significant and that the infrastructure would sit idle when CAP NIA 

water allocations are reduced due to shortage. Unless the City obtains a Designation, it 

would not gain long-term credits for storing CAP water underground. 

• Groundwater from the Harquahala Irrigation Non-Expansion Area outside of the Phoenix 

AMA. The costs for importing this water would be significant. 

• Groundwater extinguishment credits. These credits are significantly less expensive than 

CAGRD replenishment assessments, but they may be used only once and are not a long-

term solution. 

• Long-term storage credits based on CAP water stored underground by other municipal 

water providers. Without a Designation, the City would not be able to acquire and use these 

credits.  

 

The water master plan demonstrates the obstacles Buckeye faces to meet growth demands without 

sufficient renewable water supplies that belong to the City. The plan shows a path for Buckeye to 

follow to meet some of its projected water demands, but it doesn't discuss how the City could ever 

provide water service to over one million people. Yet, there are 27 large master planned 

communities within the City's municipal planning area. Without access to renewable water supplies, 

subdivisions will enroll in CAGRD and, if ADWR determines that groundwater is physically 
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available, will be allowed to sell lots. In that event, the City would still be required to provide water 

service or abdicate this role to a private water company. 

 

Some might think it unfair to compare these two cities--one established over a century ago and one 

in its infant stages. Yet Buckeye is the fastest growing city in the United States according to 

population estimates of the U.S. Census Bureau.210 And the Tale of Two Cities comparison 

demonstrates a key consideration in any discussion about growth and water that goes back to the 

Arizona Groundwater Management Study Commission: whether the state should manage the 

pattern and location of urban growth.  
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Findings 
 

 
1. In 1988, the Arizona Department of Water Resources (ADWR) proposed Assured Water 

Supply rules that would have limited residential growth in areas of the AMAs that lack 

access to renewable water supplies. 

 

2. In 1993, in response to these proposed rules, the Arizona Legislature created a path to 

show an assured water based on groundwater that would be replenished later. The 

replenishment responsibility was given to the Central Arizona Water Conservation District 

(CAWCD), which operates the Central Arizona Project (CAP), and has become known as 

the Central Arizona Groundwater Replenishment District (CAGRD). 

 

3. CAGRD has achieved the Legislature's intended purpose of allowing an assured water 

supply to be demonstrated based on groundwater and membership in CAGRD. Membership 

is open to subdivisions, known as member lands, and to municipal water providers, known 

as member service areas. Membership allows an applicant for a Certificate or Designation 

to meet the Assured Water Supply requirement that its proposed use of groundwater is 

consistent with the management goal of the AMA. Members pay CAGRD to replenish the 

amount of "excess groundwater" they pump and use, which is most of the groundwater 

pumped for member lands. 

 

4. Membership in CAGRD has grown well beyond expectations -- from 184 member land 

homes and 3 member services areas in 1995, to 263,707 member land homes and 23 

member service areas in 2013. CAGRD's 2015 Plan of Operation estimates that another 

119,000 member land homes will enroll by the end of 2024.  

 

5. Many member service areas have renewable water supplies and can avoid pumping excess 

groundwater, so the majority of CAGRD's replenishment obligations -- and most of its 

revenues -- are based on excess groundwater pumped for member land subdivisions. 

 

6. CAGRD cannot deny membership, which is automatic for subdivisions whose developers 

agree to a property lien to guarantee the payment of CAGRD assessments. Because of this 

open-ended model, as long as ADWR determines that groundwater is "physically available" 
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for new subdivisions that satisfy the other requirements of obtaining a Certificate, CAGRD’s 

replenishment obligations will continue to grow.  

 

7. The 2015 Plan of Operation projects CAGRD's future replenishment obligations for current 

members and those expected to enroll in CAGRD by the end of 2024. These projections do 

not include most of the massive urban growth projected for the West Valley of Maricopa 

County--a population of two million by 2050--that will most likely rely on groundwater (if it is 

physically available) that would have to be replenished by CAGRD.  

 

8. When CAGRD was established, it was assumed that there would be sufficient excess CAP 

water available to meet CAGRD's replenishment obligations at least through 2046. That 

assumption proved to be incorrect. CAGRD grew well beyond expectations, and CAP long-

term contractors and subcontractors used more of their entitlements sooner than expected, 

reducing the amount of excess CAP water. 

  

9. Impending shortages of Colorado River water supplies, coupled with greater use of CAP 

water by long-term contractors and subcontractors with permanent rights to this water, will 

reduce even further the amount of CAP water available to meet CAGRD's replenishment 

obligations. 

 

10. CAGRD's efforts to acquire rights to use non-CAP Colorado River water will continue to be 

met with stiff resistance from communities along the Colorado River and some CAWCD 

Board members. 

 

11. CAGRD will need to find other innovative solutions, such as the GRIC/GRWS deal, to 

acquire the necessary water supplies to fulfill its replenishment obligations. In finding these 

solutions, CAGRD should ensure that the acquired water can physically and legally be used 

for replenishment in the areas where most of its member lands are located. 

 

12. Under ADWR's Assured Water Supply rules, groundwater is physically available for 100 

years if it will be pumped from depths that do not exceed 1,000 feet below the land surface 

in the Phoenix and Tucson AMAs and 1,100 feet below land surface in the Pinal AMA. 

Pumping groundwater from such great depths is untested and contrary to the Legislature's 
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finding in passing the Groundwater Management Act that withdrawal of groundwater in 

excess of safe annual yield "is threatening to do substantial injury to the general economy 

and welfare of this state and its citizens."    

 

13. Groundwater quality at greater depths is seriously compromised and groundwater "mining" 

creates collateral damage, such as land subsidence, which in turn destroys the ability of 

aquifers to store water, making replenishment of these aquifers impossible. 

 

14. If CAGRD replenishment does not take place near the location of groundwater withdrawals 

for CAGRD members, the replenished water will not mitigate the local impacts of 

groundwater pumping or recharge the aquifers that those CAGRD members count on to 

supply groundwater to them indefinitely. 

 

15. The majority of CAGRD's costs are paid for with annual replenishment assessments 

charged against member lands for their use of excess groundwater. Aggressive increases 

of these assessments to pay for higher replenishment costs have led homeowners and 

homeowner associations on member lands to look for other water supplies rather pump 

excess groundwater, putting CAGRD's funding structure at risk. 

 

16. Subdivisions that are already enrolled in CAGRD would not be affected by a future decision 

that a Plan of Operation is no longer consistent with the management goal of an AMA as 

long as one residential lot in the subdivision has been sold. Despite a lack of consistency 

with the management goal, homes within these subdivisions may continue to be built and 

sold even though the Plan has expired.  

 

17. Concerns remain about whether CAWCD has an inherent conflict of interest in managing 

the CAGRD, which may ultimately end up competing for water supplies and canal capacity 

with CAP contractors. This places the Board of Directors in a difficult position when making 

decisions that may affect both CAGRD members and CAP water users.  

 

18. Developing on native desert land rather than on retired farmland does not result in a 

reduction of groundwater use and places significantly greater demands on the groundwater 
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supplies of an AMA, contrary to the management goals of the Groundwater Management 

Act.  

 

19. Requiring ADWR to decide that a Plan of Operation is no longer consistent with the 

management goals of the AMAs is not an effective solution to over-reliance on CAGRD. 

Such a decision will be politically difficult, will not stop the sale of previously enrolled but 

unconstructed lots, and will not address CAGRD's continuing replenishment obligations for 

its current members. 

 
 

Recommendations 
 

1. The CAGRD and ADWR should be required to undertake a more rigorous examination of 

how much water for replenishment is realistically available.  

 

2. ADWR should decrease the depth from which groundwater may be withdrawn for purposes 

of showing that it is "physically available” to prevent the collateral damage caused by 

draining aquifers, to protect the quality and availability of groundwater supplies for the future 

and to ensure against the very real possibility that groundwater in some areas will run out. 

 

3. The CAGRD should be required to replenish water in the same locations where 

groundwater is pumped for its members, and should be required to have the necessary 

facilities for such replenishment in place before new members in these locations may enroll, 

or as a strict prerequisite for the sale of lots in those areas. 

 

4. There should be a moratorium on new and extended Analyses of Assured Water Supply, 

which are issued for master planned communities, until ADWR determines whether to 

discontinue the practice of issuing and extending these Analyses, which fuel the growth of 

CAGRD.  

  

5. A comprehensive review of the CAGRD's financing mechanisms should be conducted to 

avoid a "financial catastrophe" (as warned in the CAGRD’s own consultant’s report) and to 

protect homeowners on CAGRD member lands from skyrocketing costs.  



The Elusive Concept of an Assured Water Supply 
The Role of the CAGRD and Replenishment 

 

50 

 

 

6. The CAGRD should be authorized to deny membership if it runs into trouble acquiring water 

for replenishment or in locating and constructing replenishment facilities. 

 

7. Given the extraordinary growth of the CAGRD and increasing competition for water 

supplies, Arizona must ensure that procedures are in place to avoid even the appearance of 

a conflict of interest between CAWCD’s CAP duties and its CAGRD responsibilities. 

 

8. If the Director of ADWR determines that a Plan of Operation is no longer consistent with the 

management goal of an Active Management Area (AMA), there should be a suspension of 

building and selling lots in enrolled subdivisions, until it is clear that CAGRD will be able to 

acquire and replenish water to replace the groundwater pumped for those lots. 
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